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1 Hesn u 3axa4M N3y4YeHUs U CHHIIIMHBI

1.1 Ileab ocBOeHUS TUCUUILIHHBI

VYuebnas nuctuminaa «OCHOBBI MOJICKYJIIPHON (DU3UKM» CTaBUT CBOCH LEJbIO CHOPMHU-
pOBaTh y CTYy/IEHTOB 0a30Bble TEOPETUUYECKHE 3HAHUS 00 OCHOBHBIX SIBICHHSIX, OHATHUIX, MOJIe-
JISIX, 3aKOHAX U METOAAX MOJICKYJISIPHON (PH3HMKH, a TAKXKE 1aTh HABBIKM PEIICHUS 33134,

1.2 3apaun JUCHUIIMHBI

— U3Y4YCHUE TEOPETUUYECKUX OCHOB, MOHSTHM, 3aKOHOB U METOAOB HCCIICIOBAaHUN MOJIE-
KYJSIpHOH (PH3HKH;

— OBJIQJICHHC HABBIKAMH PEIICHUS 3a/1a4 10 OCHOBHBIM pa3jieliaM MOJICKYJSPHOU (u3n-
KU,

— puoOpeTeHNnEe YMEHHS HUCIIOIb30BaTh 3aKOHBI (DM3UKHU IS PEIICHUS 3a71a4 HH)KCHEP-
HOM JeSITCITLHOCTH.

1.3 MecTo AucHMILVINHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumuimHa «OCHOBBI MOJIEKYJIIPHOM (DM3MKM» OTHOCUTCS K 00s13aTesibHON yacTtu biio-
ka 1 «/lucruruimael (MOTyN)» ydyeOHOTro 1uiaHa. B cooTBeTcTBHU ¢ pabounM yueOHBIM TUIAHOM
JUCLMIUIMHA u3y4aercs Ha 1 kypce 1o 3ao4Hoil popme oOyuenus. Bua npomexxyTouHoil arre-
CTALlUU: DK3aMEH.

JUIs yCHEeIHOro N3y4eHus! AUCLHUILIMHBI HEOOXOJMMbI 3HAHHsI LIKOJBHOIO Kypca (pusu-
ki, «MaremaTuueckoro aHanusza» u «OcHOB MexaHuku». OCBOEHUE NUCLHUILIMHBI HEOOXOIUMO
JUIS U3y4EHUsI IPYTUX pa3AesoB (PU3HKH.

1.4 IlepeyeHb IUIAHHPYEMBIX Ppe3yabTaTOB O00y4eHHs 10 JUCHHUILIMHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJibTaTaMHU 0CBOCHHS 00pPa30BaTeIbHOM MPOrpaMMbl

W3yuenune naHHOW ydyeOHOW MUCHLMIUIMHBI HarpaBiieHO Ha (opMupoBaHue y 00ydaro-
LIUXCS CIECTYIOINIUX KOMIIETEHIINN:

KOJI 1 HAaUMCHOBAHUEC UHJUKATOpA

Pe3ynbpTathl 00yueHUs MO AUCIUTIINHE
JIOCTHKEHUS! KOMITETEHIIMH

OIIK-1 Cnioco6eH NCIOIB30BATH MOJI0KEHHST, 3aKOHBI M METOIbI €CTECTBEHHBIX HAYK H MATEMATHKH IJIs
peleHHs 32124 HHIKEHEPHOI TeATeIbHOCTH

OIIK-1.2. YMeeT npuMeHsITh pusndeckre | 3HAET OCHOBHBIC MMOHATHUS, IBICHHUS, 3Q(EKThI, 3aKOHBI, MOICTH U

3aKOHBI 1 MaTEMaTHIECKH METOJIBI JIIS TEOPUH MOJIEKYJIIPHON (PU3HKH.
peniCHusA 3a1a9 TCOPETHICCKOTO M ITpH- YMeeT MpUMEHSTh 3aKOHbI (PU3UKH JJIsl PELICHUs 3a/1a4 WHKEHep-
KJIaZIHOTO XapaKTepa. HOH JIeATENbHOCTH.

Bnaneer HaBbIKaMU pellIeHHs 3a1a4 [0 OCHOBHBIM pazjiesiaM MoJie-
KYJISAPHOH (PH3UKH.

OIIK-2 CnocodeH caMOCTOSITETbHO NMPOBOAUTD IKCIEPUMEHTAJILHbIE HCCJIE0BAHUS U UCMOJIb30BAThH 0C-
HOBHBIE NPHEMBI 06PAGOTKH U NPeACTABIEeHUS NOJTYYEHHBIX TaHHBIX

OIIK-2.5. 3HaeT OCHOBHBIC METOIBI 1 3HaeT OCHOBHbBIE METO/IbI UCCIICJIOBAHNH B MOJIEKYJISIPHON (QU3HKH.

CpeACTBa IIPOBCACHHS SKCICPUMCHTAIb- YMeeT mpoBoaAnTh 00pabOTKY pe3ysIbTaToB H3MEPEHHUI.
HBIX MCCIIEZ0BaHNH, CHCTEMBI CTaHIAPTH-

3alMH U CePTU(DUKAIIHH.

BnazleeT ImpueMaMu NpeaACTABJICHUA MMOJTYYCHHBIX JaHHBIX.

PesynpTaThl 00y4eHHs 10 AUCHUILIMHE JOCTUTAIOTCS B PAMKAX OCYILECTBICHHS BCEX BU-
JIOB KOHTAaKTHOM U CaMOCTOSTEIbHOM pabOThl 00YJaromMUXCsl B COOTBETCTBUU C YTBEPKICHHBIM
y4€OHBIM IIITAHOM.

WNuaukaTopsl JOCTUKEHHS] KOMIIETEHIIUI CUYUTAOTCS CPOPMUPOBAHHBIMU IIPU JOCTHXKE-
HUM COOTBETCTBYIOIIMX UM PE3YJIbTATOB O0yUECHHUS.



2. CTpyKTypa U cofep:KaHHue TUCIUTIHHBI

2.1 PacnipeaesieHre TPYAOEMKOCTH JUCHHMILIMHBI IO BHAaM padoT

OO1asi TpyA0eMKOCTh TUCHHUIUIMHBI COCTaBIsIeT 4 3a4eTHbIX eauHunbl (144 dvaca), ux
pacripeielieHue 1o BUaM paboT MpeaCTaBIeHO B Ta0IHULIE.

®dopma o0ydeHust
Beero 3a04Has
Bupnst padot 3uMHSISA JletHas
4acoB
ceccus ceccus
(uachl) (gachl)
KonrakTHasi padoTa, B TOM 4nciie: 8,3 6 2,3
AynuTOpHBIE 3aHATHS (BCero):
3aHSATHS JISKIIMOHHOTO THIA 6 6 -
71a00paTOPHBIE 3aHATHS - -
npakTuyeckue (CeMUHAPCKUE) 3aHsITHsI 2 - 2
Wuas koHTaKkTHas padora:
Kontpons camocrosrtensHoii pabotsl (KCP) - - -
ITpomexyrounas arrecranus (MKP) 0,3 - 0,3
CamocTosiTe1bHasi padoTa, B TOM YHcJIe: 127 66 61
IIpopaboTka y4eOHOro (TEOPETUIECKOT0) MaTepraa 70 35 35
BrinonHeHne TBOPYECKUX, KOHCTPYKTOPCKUX M UCCIIEI0BATEIbCKUX 20 10 10
3aJaHuH{, YIIyOJISIONMX U PACUIMPSIOMINX JCKIIMOHHbIN MaTepual
Peuienve 3a1a4 no MoJIeKyJIsipHOU (usnke 37 21 16
KoHTpoJb:
IToAroTOBKA K DK3aMEHY 8,7 - 8,7
Oo0mast Tpy10eMKOCTh yac. 144 72 72
B TOM 4YHCJIe KOHTAKTHasi padoTa 8,3 6 2,3
3a4. efl. 4 2 2

2.2 CopeprxaHue UCHUILINHBI
Pacnpenenenue Bu10B yueOHON pabOThl U UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUIINHBI.
Pa3zzesb! (TeMbl) TUCHUIUIMHBI, H3y4aeMbie Ha 1-M Kypce (3ao4uHas popma 00yueHwHs)

KonunuectBo yacos
Breaynu-
Ne HamnmenoBanue pa3nenos (TeM) Ayauropras TOp}}IIaH
Bcero pabora
pabora
JI 113 JIP CPC
1 |UpeanbHblid ra3 425 2 0,5 - 40
2 |SIBneHwms mepeHoca B rasax 21,5 1 0,5 - 20
3 |Tepmomunamuka 425 2 0,5 - 40
4 |PeanbHbIe rasbl, )KUJIKOCTH U TBEPJbIE Tela 28,5 1 0,5 - 27
HUTOI'O no pasoenram oucyuniurvl 135 6 2 - 127
Konrtposb 8,7
Kontpos camoctosTensHoH pabots! (KCP) -
ITpomexyrtounas arrecrauus (MKP) 0,3
OO6mas TpyJ0eMKOCTh IO JUCIUILTHHE 144

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3anstus / cemuHapsl, JIP — nabopaTopHsbie 3aHs-
tusi, CPC — camoctosiTennsHas paboTa CTyJeHTa.



2.3. Conep:xanue pa3aeoB (TeM) THCIHNIMHBI

2.3.1 3ausaTusa JeKIMOHHOr0 THIIA

No HaumenoBanue Conepaanne pasnena (TeMs) dopMa TEKYyILIETO
pasznena (TeMbl) KOHTPOJIS
®u3znkKa — HayKa sKcliepuMeHTanbHas. TeopeTndyeckue u
AKCIEPUMEHTAIFHBIE METOIBI HAYTHOTO HCCIICJOBAHUS.
. MornexynsipHO-KUHeTH4YecKas Teopus. M3omponecchl. Ypas- YerHbiii onpoc.
1| Aneanbubiii ras nenne Menpeneesa-Knaneitpona. 3axon Jlansrona. Momip- | Tecruposanme.
Hast Macca cMecl. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-
KHHETHYECKON TEOpUH UealIbHOTO Ta3a.
bapomerpuueckas dpopmyna. Pacnpenenenue boapmana.
2 VneabHeIif ras Pacnipenenenue Mosekys raza mo cKOpocTsiM (pacrpeaene- YcTHblit ompoc.
HHe MakcBena). Tectuposanue.
D¢ dexTuBHBIN THaMETp U ceueHNe MONEKyIbl. CpemHsst
3 SIBneHus mepeHoca | AIMHA CBOOOJHOrO mpobera M YMCIO CTONKHOBEHHH. Baky- Y CTHBII ompoc.
B razax ym. Auddys3us B razax. 3akon @uka. BHyTpeHHEe TpeHME. TectupoBanue.
®opmyna Hetotona. TemonpoBoaHocTs. 3akoH Dypee.
Pabota rasa. I1epBblif 3aK0H TepPMOAUHAMUKH U €T0 IIPUMe-
HEHHe K u3omnpoleccaM. TemnoeMKocTh HeaabHOro rasa. VCTHBIH ompoc.
4 Tepmoznamuka VYpaBuenue Maiiepa. Annabatudeckuii mporecc. [Toautpo- TecTupoBanmue.
MTUYECKUH MpoIece.
Ourponus. Bropoi 3akoH TepmonrHamMuku. Tpetuil 3akoH
TEPMOAWHAMHKH. PacueT H3MeHEHHS YHTPOITUH B TIpoIieccax
5 |Tepmoaunamuka WIeaJbHOTO Ta3a, IPHU HATPEBAHWH U TUIABJICHUU. Y CTHBIH ompoc.
Temnnosas mammHa. [ukn Kapuo. Teopemsr Kapno. Xomo-
JIAIIbHAsT MaIlIMHa.
PeanbHsle ra3zsl. Kputudeckoe coctosiHue. YpaBHeHue Ban-
nep-Baansca. Dddexr [xoyns — TomMcona. DHTAIBIHUSA.
Kunxoctu. CBoboaHas sHeprus. [loBepXxHOCTHOE HATSKe-
HUe. Y CIOBHS PaBHOBECHS Ha TPaHUIIC IBYX KUAKOCTEH U
Peanbnbie raser, Ha TpaHHMIe )KUIKOCTh — TBepaoe Teso. CMadnBaHue, He- Yernsiit onpoc.
6 KHAKOCTH H cMaunBanue. [[aBieHne 0T MCKPUBIEHHOM TOBEPXHOCTHIO
TBEPIBIC TCJIA sxuakoctd. Popmyiia Jlamiaca. KanuispHble sBIeHUS.
Kpucranmmueckue TBEpIbIC TeNa U UX TEIIOEMKOCTh. Da-
30BBIC TIEPEXOJIBI TIEPBOTO U BTOPOTO pojia. Y paBHEHHE
Knaneiipona — Knay3uyca. JluarpamMma cocTosiHuUi.
2.3.2 3aHATHS CeMHHAPCKOIo THNA (MPAKTHYeCKHe / CeMMHAPCKHE 3aHATHS)
Ne Haumenosanue TeMaTHKa saHs il dopMa TEKyILIErO
paznena (Tembl) KOHTPOJIS
OcHOBHBIE TPHEMBI 00pabOTKH U MPEICTABICHHUS YKCIIEPH-
UneanbHblii ras MEHTaJILHBIX TaHHBIX. bapomerpuueckas gopmyna. Pacnpe-
Jenenue Makcseria.
SIBICHUSE IEpeHoCa Juddysus B razax. 3akon @uka. Buyrpennee tpenue. @op- VYcTHbli onpoc.
B razax myna HetotoHa. TermnonpoBoaHocTh. 3akoH Dypbe. TectupoBaHue.
1 IlepBrlii 3aK0H TepMOJUHAMUKH. TemI0eMKOCTh HACATBHOTO IIposepxa
TepMoMHaMuKa raza. Axuabatudeckuil mpouecc. JHTponus. Pacuer nusmene- }1(;]:;;};30

HUA SHTPOIIUH B IMPOIECCAX UACATTBHOTO Ia3a.

PeanbHbie rassl,
JKUJIKOCTH U
TBEpAbIE Tela

Peanbubie ra3el. YpaBuenue Ban-nep-Baanbca. XKuakoctu.
JaBienue noJ1 MCKpUBJICHHON MOBEPXHOCTHIO JKHUJIKOCTH.
®opmyna Jlannaca.




2.3.3 JlaGopaTopHble 3aHATHUS

B nanHo# yueOHON nucuuIuiMHE JabOpaTopHbIE 3aHIATUS HEe IpeaycMoTpeHbl. OmHako,
OJIHOBPEMEHHO C JICKIIUSIMA U CEMUHAPCKUMHM 3aHATUSMU MPOBOAUTCS «DU3NUECKUI MpPaKTH-
KyM», KOTOPBIH BbIIENICH B OTACIIbHYIO CAMOCTOSITENIbHYIO YYEOHYIO UCIUILTUHY.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBble paboTsl — HE IPEyCMOTPEHBI.

2.4 llepeyeHb yueOHO-METOAUYECKOT0 O0ecneyeHHs JJIsl CAMOCTOATEIbHOI PadoThI
00y4YAKOIIHUXCS 10 TUCHHUILINHE

[lepeuenp y4eOHO-METOANYECKOTO 00ECTIEUeHUSI AUCIIUILUINHBI

T10 BBITIOJIHEHHIO CAMOCTOSITEIBHON paboThI
1. |[Ipopabotka Teoperu- |MeTonuueckue yKa3zaHus 110 H3YYSHUIO TEOPETUUECKOI0 MaTepHaa, yTBEPKICH-
4ECKOro Marepuala Hble Kadenpoit pagroGu3uKy 1 HaHOTEXHOJI0T Ui, ipoTokois Ne 7 ot 20.03.2017.

Ne Bug CPC

2. |Bemomaenne TBopue- |1. XKyxka M.A. MonexymspHas Gpu3nuKa: TEKCTHI JIeKIuii (¢ 3apanusmu mo TPU3) /
CKHX, KOHCTPYKTOP- M.A. Kyxa. — Kpacronap: Kybanckwuii roc. yH-1, 2011.

CKHUX M HCCIeZoBaTeNb- |2. MaTepHuaisl B 3IEKTPOHHOM BHAE B CPEZe MOAYJIBHOTO JHHAMHYIECKOTO 00yde-
CKUX 3aJJaHUH uust Moodle Ky6I'Y Ha caiite http://moodle.kubsu.ru uupopmanums o Teopuu pe-
mieHus m3o0perarenbeknx 3anad (TPU3) it pa3BUTHA TBOPUYECKHUX CIIOCOOHOCTEH.
3. MeToandeckue yka3aHHus K CAMOCTOSATEIbHON paboTe cTyJeHTa IS BBINOJTHE-
HUSI TBOPYECKUX 33IaHHI TI0 PELICHUIO H300peTaTesIbCKUX 3a/1ad, YTBEPIK/ICHHbIC
kadenpoii paauodu3nKu U HAHOTEXHOJIOT Ui, poTokos Ne 7 ot 20.03.2017.

3. |Pemenue 3anau 1. Meroanyeckue ykazaHust AJ1sl peLeHUs 3a/1a4 1o (PU3HMKe, yTBEPKICHHBIE Ka-
10 MOJIEKYJISIPHOH (benpoii paanodu3nKu 1 HAHOTEXHOJIOTHA, TpoTokoa Ne 7 ot 20.03.2017.
¢busnke 2. Matepuainsl B 3JIEKTPOHHOM BHUJIE B Cpe/ie MOYJIbHOTO AUHAMHYECKOro 00yue-

uust Moodle Ky6I'Y Ha caiite http://moodle.kubsu.ru: mpumeps! pemenus 3aaa4 u
KpaTKHMe PeKOMEHIAINH 110 X PEIIEHHIO.

VY4eOHO-MeToIMYeCKUe MaTepualibl Ul CaMOCTOSTEIbHOM pPabOThl OOydarOLIMXCS M3
YHCJIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTaBnstoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHMUYEHUSAM UX 3/JOPOBbS U BOCHPUATHUS MH(DOpMAIIH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTa:

— B I1e4aTHoOM (opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIaHHBIN TepeyeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHUHIEHTa 00Y-
YAOLIUXCS.

3. O0pa3oBaTe/IbHBIC TEXHOJIOTHH, IPUMEHsIEMbIe IPH 0CBOCHUM JMCIUIIIHHBI

B xozxe n3yueHus qUCHUIUIMHBI IPEIYCMOTPEHO UCHOIB30BAHUE CIEAYIONIMX 00pa3oBa-
TEIbHBIX TEXHOJOTHM: JIEKIMHU, MPaKTUYeCKHe (CEMUHAPCKUE) 3aHATHS, TPOOIeMHOE 00yUYeHHe,
camocrosiTeNnbHas pabdora cTyaeHToB. Kpome TOro, B KOHIIE Ka)JOTrO JIEKIIMOHHOTO 3aHSATHUS
CTYJEHTaM MpesaraiTcs AJs BBIIOJHEHUS TBOPYECKHE, KOHCTPYKTOPCKHE U HCCIIEI0BaTEllb-
CKHE 33/1aHUsl, YIIyOJISIONMe U pacIupsIOLIe JEKIIMOHHBIM MaTepual, pa3BUBarolIe HHHOBA-
IIMOHHOE MBIIIJICHHE U (haHTa3HI0, MO3BOJISIONINE PUMEHUTD 3HAHUSA MO (PU3UKE I PELIeHUs
3a/1a4 MHKEHEPHOHN NEATENbHOCTH. 3a/JaHNs OCHOBAaHBl HA COBPEMEHHON TEXHOJIOTMU TBOpYE-
CTBa — TEOPUH peleHus u3odperarenbckux 3anad (TPU3), u pe3ynbTaThl BHIIOIHEHUS STHX 3a-
JaHUN 00CYXKJIAI0TCS Ha CIIEAYIOIIEeH JIEKIIMY WIIK CEMUHAPCKOM 3aHITHH.

KoMIeTeHTHOCTHBIN MOAXO0A B paMKax MPENoJaBaHUs JHUCLHUIUIMHBI PEAU3YETCS B HC-
MOJIb30BAHNN MHTEPAKTUBHBIX TEXHOJOTMM M aKTUBHBIX METOAOB (pa300p KOHKPETHBIX CUTYa-
LUH, TUCKYCCHSI, BHIITOJIHEHUE TBOPUECKHX 33JJaHUI) B COUETAaHUU C BHEAYAUTOPHON pabOTOM.
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WNudopmaninoHHble TEXHOJIOTUH, IPUMEHSIEMbIE TIPU U3YUYEHUU TUCHUIUIUHBL: UCIIOJIb30-
BaHUE MH(OPMALMOHHBIX PECYpPCOB, OCTYIMHBIX B HMH(OPMALMOHHO-TEIEKOMMYHUKAIIMOHHON
cetu MuTtepuer. MHPpOpMaIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH TPEACTABICHBI TAKKE Cpe-
JIOW MOAYJIbHOTO AuHamuueckoro oO0ydenus Moodle. Ha caiite Moodle Ky6I'Y co3man 3mek-
TPOHHBIA Kypc «MonekynsipHas ¢usuka aiss OTDy» mis obecrieueHuss WHTEPHET-TIOIICPIKKH
oOyudenusa. CTyIeHTaM JIOCTYIHBI CIEAYIOIUE Yy4eOHO-METOINYECKUE MaTEepPHUalbl B AJIEKTPOH-
HOM BHJI€: KOHCIIEKTHI JIEKI[Uil, MpUMEpPHI PEIICHUs 3a]a4, OUCaHUs JJabopaTOPHBIX padoT ¢ pe-
KOMEHJALMSIMH M0 UX O()OPMIICHUIO U 3alIUTEe, TECThI, 3aJaHUSI K CEMUHAPCKUM 3aHSATHUSM, Tie-
peuHH y4eOHOW JHMTepaTyphl U SK3aMEHAIIMOHHBIX BOIPOCOB, MHPOPMALUS O pallMOHAIBHBIX
npuémax 3aroMHHaHUs y4eOHOro MaTtepuaia U ObICTPOMY KOHCHEKTHPOBAHUIO, MATEPUAIIbI IS
Pa3BUTHS TBOPUYECKUX CITIOCOOHOCTEH.

AnantuBHble 00pa3oBaTeNIbHbIC TEXHOJIOTUH, IPUMEHSIEMbIE ITPU U3YUYECHUU JUCIUILTUHBI
— JUIS UL ¢ OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 370pPOBbs MPEIYCMOTPEHA OpPraHu3alus KOH-
CyJIbTALMI C UCIIOJIb30BAHNUEM JIEKTPOHHOM MOYTHI.

4. OueHOYHbBIE CPEICTBA IS TEKYIEr0 KOHTPOJISI YCIIEeBAeMOCTH M MPOMEKYTOYHOM
aTTecTaluu

OreHOYHBIC CPEICTBA MPETHA3HAYCHBI JIJII KOHTPOJIS M OIICHKH OOpa30BaTENIbHBIX JI0-
CTHDKEHUU 00YYaroIIUXCs, OCBOMBIIMX IMPOrpaMMy y4eOHON AUCHMIUTUHBI «OCHOBBI MOJIEKY-
JSIPHOU (DUBUKI».

O1neHOYHBIC CPEICTBAa BKIIOYAIOT KOHTPOJIBHBIE MaTEpHUAJIbl JIJIsl IPOBEICHUS TEKYIIEro
KOHTPOJIA B opMe KOHTPOJBHBIX BOIIPOCOB JUIsl YCTHOTO OIPOCa, TECTOBBIX 3aJaHUi, TBOpYE-
CKUX 3aJIaHu¥ JUIsl CAMOCTOSITENILHOM paOOTHl U MPOMEKYTOYHOM aTTecTauuu B hopme BOMpo-
COB K 9K3aMEHYy.

CTpyKTypa OLEHOYHBIX CPEICTB A/l TeKYIIel U MPOMEeKYTOYHOM aTTecTallun

Kon u HanmeHoBaHue HanMeHOBaHHE OLICHOYHOTO CPEACTBA
Ne PesynbraTel 00ydeHus
HMHIUKAaTOpa . [IpomexyTouHas
/m (B cooTBeTCTBUH C II. 1.4) Texymuii KOHTPOJIb
(B cootBeTcTBHH C 1. 1.4) aTTeCTaIus
OIIK-1.2. YMeeT npuUMEHSATH 3HaeT OCHOBHBIC TIOHATHSA, Bomnpocsr 1-65 ms Bompocsr 1-22 Ha
(u3nuecKre 3aKOHbBI U MaTe- ABJIeHUs, 3P HEKTHI, 3aKOHHI, YCTHOTO OTIpoca. JK3aMEeHe.
1 | MaTudyeckn METOABI JUIS pelie- | MOJIENH U TEOPHU MOJICKY-
HUS 337124 TEOPETUIECKOTO JSIPHOH (PU3UKH.
MPHUKJIQJHOTO XapakTepa.
OIIK-1.2. YMeeT npuUMEHSATh ‘YMeeT NpuMEeHsITh 3aKOHBI TBopueckue 3agaHust | -
(u3nveckue 3aKOHbI U MaTe- (hU3MKK AT pemeHus 3a1a4 1-17 nna camocTtos-
2 | MaTHYeCKH METOJbI JUIsl pellie- | MHKEHEPHOH AesTeIbHOCTH. TENbHOM paboTHI.
HUS 3a]1a4 TEOPETHIECKOTO U
MPUKJIATHOTO XapaKTepa.
OIIK-1.2. YMeeT npuMeHsTh Bnaneet naBeikamu perenust | Tectsl 1-4. -
(hu3nveckue 3aKOHbI U MaTe- 3a/1a4 110 OCHOBHBIM pa3zaenaM | JlomanrHue 3agaHusl.
3 | MaTHYECKH METOJpI JUIs pelle- | MOJICKYIAPHOH (DU3HUKH.
HUS 337124 TEOPETHIECKOTO
MPHUKJIQJHOTO XapakTepa.
OIIK-2.5. 3HaeT ocHOBHBIE 3HaeT OCHOBHBIE METOIBI UC- Bomnpocer 66-78 mis -
METOJIBI ¥ CPE/ICTBA POBEIe- CJIC/IOBAHUH B MOJICKYJISIDHOM | YCTHOTO ompoca.
4 | HUA SKCIICPUMEHTAJIBHBIX HC- ¢u3HKH.
ClIeIOBaHUM, CUCTEMBI CTaH-
JTAPTU3AIMH U CePTUHUKAIIH.
OIIK-2.5. 3HaeT OCHOBHBIE Ymeer npoBoauts 00padotky | Bompocsr 79-81 mis -
METOBI M CPEICTBA IIPOBEIE- | PE3YIbTAaTOB U3MEPEHHH. YCTHOTO OTIpoca
5 | HMs 3KCHIEpUMEHTANIBHBIX UC-
ClIeIOBaHUM, CUCTEMBI CTaH-
JTAPTU3AIMA U CePTUHUKAIIH.
OIIK-2.5. 3HaeT oCHOBHBIE Bnaneer npuemamu mpe/- Bompoc 82 mis ycr- -
METOJIBI M CPE/ICTBA POBEIe- CTaBJICHUs NOJYYEHHBIX JJaH- | HOT'O ompoca
6 | HHS OKCHEpHMEHTAIBHBIX HC- HBIX.
CJIC/IOBAHUM, CUCTEMBI CTaH-
JapTH3alMN U CepTH(HUKALNH.




Tunopblie KOHTPOJIbHbIE 3aJaHUSI UJIH HHbIEe MATEePHAJIbI, He00X0AUMBIE /IJI1 OLlEHKH
3HAHMi, YMEHHUIl, HABBIKOB U (MJIH) ONBITA 1eATEeIbHOCTH, XapPaKTePU3YIOIIHUX 3TANbI
(opMupoBanus KoOMIETEeHIIUI B IIpoIecce 0CBOCHU 00pa30BaTeIbHOI MPOrpamMMbl

Konmponsnsie onpocwt 011 ycmnozo onpoca no pazoenam y4eoHoil npozpammol

Pa3zoen 1. Hoeanvnuwui 2as.

. Kakue dusudeckue Moaenu uCoap3yeT MOJICKyIsipHast (pru3uka?
. OxapakTtepu3syiiTe MeTo/1bl ONUCaHUs PUINYECKUX CUCTEM B MOJICKYJSIpHON (hU3HKeE.
. Onumure OpoCcTEeMIy0 MOJENb BELLECTBA — UECAJIbHBIN ras3.
. UeM 0TIM4aI0TCs KpUCTAUTMYECKUE Tela OT aMOpP(hHBIX?
. KakoB ¢u3nueckuii cMbIcn mocTossHHONW ABoraipo?
. B uém 3akmtouaercs MoJIeKyIsIpHO-KHHETHYECKOE TOJIKOBAaHUE JIaBJICHUS raza?
. 3anummute Bce (POPMYJIBI IS Ta30BBIX 3aKOHOB.
8. IloueMy kosiebaTenbHas cTeneHb CBOOOIBI 00aaeT BABOE OOJNBIICH dHEpPrueid, yem
nocTynarejbHas U BpalaTesibHas?
9. Kakue ynpoleHus aenaniuch npy BbIBoie 6apoMeTpruueckoit GopMyIibl?
10. Kak MO’XHO TIPUOJIM3UTEIHLHO OIICHUTH BBICOTY aTMOCQEpHI?
11. O6bsacuuTe (usznueckuil cMpicn pacnpenenenus bonbimana. Kak cBs3aHo 310 pac-
npeneneHue u 6apomerpuieckas popmymna?
12. KakoB ¢uznueckuit cMbIci (PYHKIHUU pacTipeeNeHUs] MOJIEKYI 0 CKOPOCTAM?

NN R W=

Pazoen 2. Henenusa nepenoca 6 2azax.

13. Yto Takoe BakyyM B TEXHUYECKOM CMbICIIE?

14. IlpuBenuTe MpUMEPHI UCIIOJIB30BAHMS BAKYyMa B TEXHUUECKUX YCTPOHCTBAX.

15. B uém cymHocTh siBieHui nepenoca? KakoBbl OHM M IPU KaKMX YCIOBHSX BO3HUKA-
10T?

16. TTouemy muddy3us KUAKOCTEH MPOUCXOAUT 3HAUUTENIBHO MeJUIeHHee, yeM auddy-
3us ra3os?

17. Yrto Ha3bIBalOT KOdpPuIHeHToM Iuddy3un (BI3KOCTH, TEIIonpoBoaHoctn)? OT Ka-
KHX TTapaMeTPOB OH 3aBUCHT JJIsl Ta30B?

18. [Touemy Bo Bcex popmyinax Juisl IBJICHUH MEpeHOCca CTOUT 3HAK «MUHYC»?

19. Kak BA3KOCTb Ta30B 3aBUCUT OT TEMITEpaTyphI?

Pa3zoen 3. Tepmoounamuxa.

20. Pa3bsicHUTE MOHATHE CTALlMOHAPHOTO COCTOSIHUSL. UTO Ha3bIBAIOT 3aKPBITOM U OTKPHI-
TOM cucteMaMu?

21. Yto Takoe BHYTPEHHSISI SJHEPTUS UICATBHOIO ra3a, U MpU KaKUX YCIOBUAX OHA MOXET
U3MEHUTBCA?

22. Jlaiite ompejeneHue TEIUIOEMKOCTH Tela M yIEIbHOW (MOJISIPHOM) TEII0eMKOCTH
BELIECTBA.

23. Tlouemy TeroémkocTh Cp Oosbie Termmoémroctu Cy?

24. Y1o npoucxXoamT ¢ TEMIIEPATypol ra3a, €ClIi OH PAcIIUPSETCS IPU OCTOSHHOM JaB-
neHun?

25. UTo npoucxoauT C TeMIepaTypoil rasa, iy OH pacuiupsieTcs aauadaTuyecku?

26. B nuzenbHOM ABUTaresie BO3AYyX MOJBEPraeTcsi OU€Hb CUIBHOMY U OBICTPOMY CKa-
turo. Jljis uero aTo nenaercs?

27. Korna coBepiaercss 00bIas padoTa: mpu MU30TEPMHUUECKOM WM aauadaTHIeCKOM
pacmupeHun ra3za ot 00séma V1 10 oobema Vo?



28. [Toyemy Bce peanbHbIE MPOIECCh HEOOPATHUMBI?

29. Yto Takoe sHTponus? Kakas CBA3b SHTPOIIMHU CO BTOPBIM M TPETHUM 3aKOHAMHU TEP-
MOJIMHAMUKH? YKaXUTE CBSI3b SHTPOIHHU C TEPMOJAMHAMUYECKON BEPOSITHOCTHIO.

30. MoeT a1 SHTponus yOBbIBaTh: a) B 3aMKHYTOM cucTeMe; 0) B He3aMKHYTO# cucteme?

31. O6bsacHUTE pabOTy TEIJIOBOM MAIIUHBI, UCHOJB3YS AMATPAMMY IUKIMYECKOTO MPO-
recca. 3aueM TeIrI0BOi MaIlliHEe HY)KEH «XOJOJHIbHUKY?

32. Tlouemy aBUTATENM BHYTPEHHETO cropanus uMmeroT 6osee Boicokuid KII/I, yem mapo-
BbIC MAIlIMHBI?

33. Kak u3menutcs KIIJ[ nukia KapHo, eciu Temiiepatrypbl HarpeBaTess U XOJIO0IUIbHU-
Ka OJIHOBPEMEHHO YBEIUYUTDH (YMEHBIINTh) Ha OJIMHAKOBYIO BeIMUnuHy AT?

34. Ha rpaduke uukia KapHo nokaxxute y4acTku, Ha KOTOPOM ra3 caM coBepIlaeT pado-
Ty, U YYaCTKH, TJI€ HaJl Ta30M coBepuiaercs padoTa.

35. Kakue KOHCTPYKIUHU «BEYHBIX IBUTATENEH» «CO3/aHbl» MO 3aKOHAM MOJEKYJSpHOU
buzuku?

Pa3zoen 4. Peanvnuie zazwl, Hcuokocmu u meepovie meJd.

36. O6bsacaute ¢ Touku 3penuss MKT: a) BO3MOXHOCTB C:KaTusl Teja IOJ] JIaBIICHUEM;
0) HEBO3MO)KHOCTh OECKOHEYHOI'O CKATUs TeJl; B) pacIIMpeHHUe Tejla MPU HarpeBaHUM; I') pac-
TBOPEHHE COJIM B BOJIC; 1) TEKY4YECTh )KUIKOCTH M COXpaHeHUe (OpMbI TBEPIBIMU TEIAMH.

37. YeM oTiMyaroTCs peajbHble ra3bl OT UACaIbHbBIX?

38. M3 xakux NpeanocbulOK BEIBOJUTCS ypaBHeHUE Ban-nep-Baanbca?

39. O0bscHUTE pa3nuyle SKCIEPUMEHTAIbHBIX U30TEPM U U30TE€PM, COOTBETCTBYIOIIUX
ypaBHeHUI0 BaH-nep-Baanbca.

40. YTO mpOMCXOIUT C HACBHILIECHHBIM IapoOM: a) MPU YMEHbIIEHUHU ero oobéma; 0) mpu
YBEJIMUEHUH €r0 00bEMa; B) IIPY MOHMKEHUHU TEMIIEPATYPhI; I') IPH MOBBIILIEHUN TEMIIEPaTyphl?

41. B KakuX TEXHUYECKUX YCTPONCTBAX MCIIOJIB3YIOTCS METACTAOUIIbHBIE COCTOSHUSA?

42. MoHo 11, ckuMas BoAsHOU nap npu temnepartype 150 °C, npeBpatuts ero B Bogy?
JlaiiTe mosicHeHUS.

43. KakoBa cyurHocts 3¢ dexra Jxoyns — Tomcona? Korga on nonoxutenen? Otpura-
TeJIeH?

44. Kak MOXHO HcTonb30BaTh 3pdexT Jxoyis — Tomcona it cxxMKeHHs ra3oB?

45. Kak onbITHBIM IIyTEM OINpeAETuTh KO3()(PUIMEHT NOBEPXHOCTHOIO HATSHKEHUS KHUJI-
KOCTH?

46. Kakyro ®HUJAKOCTh MOKHO HAJIUTh B CTaKaH BBIIIE €ro Kpaén?

47. Yto mpou3onuio Obl ¢ )KUIKOCTBIO, HATUTOW B COCYA, HAXOAIIEHCS HAa UCKYCCTBEH-
HOM CITyTHHKE 3emin?

48. IToueMy y Bcex BEIIECTB MMOBEPXHOCTHOE HATSIKEHUE YMEHBIIACTCS C YBEIMUYEHUEM
TeMIepaTypbl?

49. XKXunxue nexapcTsa 4aCTO OTMEPSIOT KaIUIIMU. SBIsieTcs JIM 9TO JOCTaTOYHO TOYHOU
Mepou?

50. Yro npeacTaBisioT co00i MOBEPXHOCTHO-aKTUBHBIE BEIIECTBA U TJI€ OHU MCIOJIb3Y-
10TCA?

51. Ot yero 3aBUCHUT BBICOTA MOAHITHS CMAaYMBAIOLIEH KUAKOCTH B KalIUJUIApe?

52. YkaxuTe npuMepsl KallWUISIPHBIX SBJICHUN.

53. YeM oTIMYarOTCA KPUCTAUIMYECKUE Tea OT aMOpHBIX?

54. B 4ém 3aKiItouaeTcsi aHu30TPOIHS KPUCTAIIIOB?

55. Bce meTanisl MMEIOT KPUCTAINIMYECKYIO CTPYKTYPY, OJTHAKO CBOMCTBO aHU30TPOIUU
B MEXaHUYECKHX, TEIJIOBBIX U NEKTPUUYECKUX SBJICHUIX Y METANIOB Ha MPAKTUKE MPOSBISAETCS
oueHb peako. [Touemy?

56. Kak MOXHO KJ1acCu(PUIIUPOBaTh KPUCTAILIBI?



57. Kakast 3aBUCUMOCTh CYIIECTBYET MEXAY KOAPHUIIMEHTAMHU JTUHEHHOTO U 00BEMHOTO
pacmmpenus? Kak e€ nokazars?

58. Uto Takoe «OMMeTaI» U TJIe OH MPUMEHSETCS?

59. Kak nomyuuts 3akoH [lrononra u IITH, ncnonp3ys Ki1acCHUYECKy0 TEOPHUIO TEIJIOEM-
Koctu?

60. BemiecTBo B OJTHOM COCYZA€ HaXOIUTCS B >KUJIKOM M TBEpIOM coctosiHuu. [louemy
IIPU HarpeBaHUU ATON cMecH e€ TemriepaTypa He MOAHUMAeTCs?

61. Yem ornmuaetcs (a3oBbIii mepexoa MEpBOro ponaa oT (a3oBoro mepexoja BTOPOTO
pona?

62. [IpuBeaute mpuMepsl (a3oBbIX NEPEX0I0B MEPBOTO U BTOPOTO POJA.

63. [Touemy 3a camMOIETOM, JETAITUM Ha OOJIBIIION BHICOTE, BO3HUKACT OOJIaYHbBIN crien?

64. Ilouemy BO BpeMs CHEromnaja TeMIeparypa Bo31yxa OObIYHO MTOBBIILIAETCS?

65. O xakux (pU3MYECKUX XapaKTepPUCTUKAaX BEILIECTBA MOXKHO Y3HATh U3 (a3oBOM Aua-
IrpaMMbl COCTOSIHUS?

BO"pOCbl no IKcnepumernmailbHbim UCCTIC008AHUAM.

66. Kakue Bbl 3HaeTe MeTO/1bI 3KCIIEPUMEHTAJIBHOTO HCCIIe0BaHUsA?

67. Jlaiite onpexneneHue cieayoUMM TepMUHaM: (pU3ndecKas BeIMYUHa, eUHALA HU3U-
YEeCKOM BEJIMYMHBI, aKTUBHAS U TTACCUBHAS BETMYMHA, METOJ] U3MEPEHHIA, CPEACTBO H3MEPEHHIA.

68. Kakue Bbl 3HaeTe TeMnepaTypHble HIKAJIbl U €AMHULBI U3MEPEHUS TEMIIEPaTypbl?

69. Kakue Bbl 3HaeTe METOIBI M3MEPEHUS TEMITEPATYPHI?

70. Kakue ¢usnueckrie 3¢ (HeKThl UCMONB3YIOTCSA B JaTYMKaX (M3MEPUTEIBHBIX Mpeodpa-
30BaTeNsX ), MPEAHA3HAYCHHBIX JUTSI U3MEPEHUS TEMIIEPaTyphI?

71. Ilepeuncnure pa3iIuvHble BUIABI TEPMOMETPOB.

72. Kakuie cyniecTBYIOT MOTPEITHOCTH MPH U3MEPEHUSAX TEMIIepaTyphl?

73. Kak MO>XHO M3MepHTh AaBiieHHe B raze? Kakue mpuOopsl Ul 3TOrO CyIIECTBYIOT?

74. Kak MO’KHO U3MEPUTD JJaBJICHUE B KHUIAKOCTU?

75. Kak MO>XHO M3MEpSTh YPOBEHb KUJIKOCTH B HEMPO3PAauHOM cocye (pezepByape)?

76. Kakumu mpubopaMu U3MepsIeTCsl pacxo/l )KUIKOCTH HITH ra3a ¥ CKOPOCTh MOTOKa?

77. Kakumu npubopaMu U3Mepsercsl BIaXKHOCTh Bo3ayxa? OnuIIUTe NPUHLIUI pabOThI
TaKUX IpUOOpOB.

78. Kakumu MeToaMu U3MepsieTcst KOHIEHTpalys BelecTBa?

79. Kakue Bo1 3HaeTe MeToapl 00pabOTKH KCIIEPUMEHTAIBHBIX JaHHBIX? OxapakTepu-
3yWUTE UX.

80. Kakue Brl 3HaeTe norpeniHocTu u3MepeHuit?

81. KakoBbl METOIbI YMEHBIICHHS TOTPEIIHOCTH U3MEPEHUN?

82. KakoBbI IpHeMBbI MTPECTABICHHS SKCIIEPUMEHTATBHBIX JAHHBIX?
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Tecmul no pazoenam yueoHoU OUCUUNTUHDL

Tect 1. UneaJbHBIN ra3.

Ne 1 Ne 2 Ne 3
1. Ha puc. 1 npexacrasien p v vV
rpaduk 3aBUCHUMOCTH JaBJICHUS
1 Moag uUAealLHOIO ra3a OT €ro
o0beMa 111 HEKOTOPOTO MpoIec- V T T T
ca. Kakoii u3 rpapukos Ha puc. 2
MOJKET COOTBETCTBOBAaThL 3aBU- Puc. 1 Puc. 2

cuMocCTH 00beMa raza OT TEMIIEPATYPHI ISl TAKOTO Mpoliecca.
(Nel. Ne2. Ne 3. Hu oaun u3 rpagukoB.)
2. Onenute 06beM, KOTOPBIi 3aHsU1 ObI BO3AYX B KBapTHpE 00mmeil miomannsio 35 M2 (BbI-
COTa MOTOJKOB 3 M), eciiid Obl €ro CXKaTh JI0 TaKOM CTeleHH, YTOObl MOJIEKYJIbI Kacaluch JIPyr
apyra. (1 e, 10 em®. 100 em®. 1 am®. 10 avB. 100 av®. 1 m3)
3. Uemy paBHa SHEpPrus BpallaTeIbHOTO JBHKEHUS MOJIEKYI, coAepkKaiuxcs B 1 Kr a3o-
ta ipu Temneparype 7 °C? (8,31 k. 27 k. 103 Tx. 83,1 k/lx. 10 M Lx)
4. Kak u3MeHHUTCs JaBJi€HHE UICAbHOTO raza Ipu ero nepexojie u3
coctosiHus 1 B cocTtosiHue 2 (cM. puc.)? Vv 2
(YBesmmuntess. He u3menurcs. Ymensmurcsi. [lponece HeBo3Mmo-
JKEH.)
5. B 1ByX cocynax HaxoJsaTcsl uaealbHble ra3pl. Macca MosieKyd ra- 1
3a B IEPBOM COCY/I€ B 2 pa3a 0OJbIlle MacChl MOJIEKYII ra3a BO BTOPOM COCY-
ne. Uemy paBHO OTHOILIEHUE JABJICHUS ra3a B MEPBOM COCYJE K JABICHUIO 0 T

ra3a BO BTOPOM COCYAC IIpHU OAMHAKOBBIX 3HAUCHUAX KOHI_[CHTpaI_II/Iﬁ MOJICKYII U TeMnepaTypH?
4. 1/2. 1. 2. 4)

Tecr 2. SIB1eHus nepeHoca B razax.

1. Yepes munMHAPUYECKU METAJUNIMYECKUI CTEpKEHb paauycoM 1 M anuHOW L1 mpu
pa3HOCTH TemIiepaTyp y ero koHoB AT 3a 1 ¢ ocymiecTBiseTcs nepegadya KOJIMYeCTBa TETIOTHI
4 JTx. Kakoe KOIM4eCTBO TEIUIOTHI OyIeT NepEeaHO Yepe3 CTePKEHb U3 TaKOro K€ MaTepuasia u
IpU TakoM >ke Pa3HOCTH TeMIIepaTyp, HO BIBOE OOJIbIIEH JAJIMHBI M BBOE OOJIbIIEro paanyca?

(1 k. 2 Aok, 4 dox. 8 k. 16 Tk 32 k)

2. WneanpHblil Ta3 COBEPIUMI M30TEPMUYECKUI IPOLECC, B PE3YJIbTaTE KOTOPOTO €ro
JlaBJIEHUE BO3pOCIO B n pa3. Kak ¥ BO CKOJIBKO Pa3 M3MEHWIACh CPEIHssl AJUHA CBOOOJHOIO
npobera?

(YBeanuniaace B n pa3. YBeJIH4HJIach B Jn pa3. He usMenuniacb. YMEHbUINWIACH B

Jn pa3. YMeHbIIWJIACh B N pa3.)

3. Kak 3aBUCAT cpeHssl ITTMHA CBOOOTHOTO Mpodera A ¥ YHCIIO CTOJKHOBEHHUH V KaXKI0M
MOJIEKYJIbl B €IUHHIY BPEMEHHU OT aOCOJIOTHOHN TeMIlepaTypbl MJEaJbHOIO Tasa, eclid ra3 co-
BEpLIaeT N30XOPUUYECKUI ITporecc?

AA~T,v~2UJT. B.A~~T, v~UT. B.A=const,v~T. T.A~1T,v=const.
4. Cpennsii CKOPOCTb MOJIEKYJ BO3JAyXa MpPH HOPMAJIbHBIX YCIOBHUSIX COCTABIISIET
(v) =450 m/c. TlpuarMas AHaMETP «MOJIEKYJIBI BO3ayxa» paBHbIM 0 = 0,3 HM, OICHUTH BpeMs
CBOOOTHOTO TIpo0Oera MOJIEKYJ T. (0,21 nc. 1,3 He. 36 MKec. 52 mc. 278 mc)
5. OCHOBHBIM HCTOYHUKOM TEIJIOBBIX MOTEPH B JIOME SABIISIIOTCA OKHA. Bhrumciaure Term-
JIOBOM MOTOK B €IMHUILY BPEMEHH Y€pe3 CTEKISHHOE OKHO IUIONMIaAbo 2 M X 1,5 M TONIIMHON
3 MM, eci TeMIepaTypbl BHYTPEHHEH U BHEUTHEW MOBEPXHOCTH CTEKJIa PaBHBI COOTBETCTBEHHO

15 °C u 14 °C. Koapuument termonpooanoctu crekia pasex 0,84 Br/(m-K).
(15 Bt. 34 Bt. 105 BT. 840 BT. 27 xBT)
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Tect 3. Tepmoaunamuka.

, I1a
1. Ha muarpamme (p,V) mpencraBieH rpaduk 3aBUCUMO- P 200 2
CTHU JaBJIeHUS ra3a oT ero oobema. Uemy paBHa paborta rasa npu 1
nepexoje u3 coctosHus 1 B coctosinue 27 100
(100 dox. 150 dox. 200 dox. 250 Jox. 300 d:x.)
2. Kakum BbIpak€HUEM OIpeNessieTCs] BHYTPEHHSAS dHEp- 0 1 2 V.8

rus 8 T Bojopo/a npu temneparype T?

(3/2kT. 3/2RT. 5/2RT. 4RT. 8RT. 10RT))

3. CpaBHuThb (yKa3ath: <, <, >, >, =) paObOThI UICATBHOTO ra3a Ipu U30TepMUUICCKOM (A1)
u aguabaTryeckoM (Az) ero pacumpeHnd. HaganbHbie COCTOSHUS U KOHEYHbIE 00BbEMBbI OJTMHA-
KOBBI.

(A1<A2. A1=A2 A1>A2)

4. Ha nuarpammax Ne 1 u Ne 2 mpezacraBieHsl iBa No 1 No 2
mpolecca U3MEHEHHUS COCTOSHUA UACAIBHOrO rasa. B - -
IIEPBOM U BO BTOPOM Cilly4a€ BHYTPEHHSI DHEprusd raza B 2 N1 2 N2
UCXOOHOM cocTtosiHuu M onunakoBa. KakoBo cooTHOmIE- M
HUE MEXIy 3HAuYE€HUSIMHM KoiuyecTBa TemioTel AQi u 1 1 M

AQ2, HEOOXOIMMBIX JJISl TIEPEBOA Ta3a B COCTOSIHHUSA, OT-

MEYEHHBIC Ha quarpamMmmax Toukamu N1 u N2? 0 1 2 V 0 1 2
(AQ1=AQ2, AQ1>AQ2, AQi1<AQ2)
5. Teno ¢ He3aBucsmed ot Temreparypsl TermnoeMkocteio C = 20 /K HarpeBaercs ot

20 °C mo 100 °C. OmnpenenuTh KOIUYECTBO TEIIOTHI Q, MOIYyYEHHOE TEJIOM.
(200 Tx. 800 I:x. 1000 JIx. 1600 Tx. 2000 Tox.)

Tect 4. PeajabHble ra3bl, )KHAKOCTH U TBEPIAbIC TEJIA.

1. Onenure, BO CKOJBKO pa3 YBEIMUYMBAETCS CPEJHEE PACCTOSHUE MEXIY MOJEKyJaMu
BOJIBI ITPU MIEPEXOJI€ BOIBI U3 TBEPJOTO B Ta3000pa3HOE COCTOSIHUE P HOPMaJIbHOM JIaBIECHUU?

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

2. Kak n3MeHHNTCS JaBJIeHNE HACBILIEHHOTO Mapa MpU U30TEPMUYECKOM YMEHBIICHUH €r0
oobema? (YBeauuurcs. YMenbiutcs. He uamenurcs.)

3. IIpu morpy>xeHuu B )KMJIKOCTb KaMWUIAPHON CTEKISIHHOM TpyOKHM YpOBEHB >KUAKOCTH
B HEl MOJHSJICS Ha 4 MM HaJ YPOBHEM XXUAKOCTU B cocyne. KakoBa BbicOoTa Mo beMa YpPOBHS
TOM e KHUJIKOCTH B CTEKJITHHON TpyOKe C OTBepCTHEM B 2 pa3a OoJbliero quamerpa?

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

4. 7 r a30Ta U30TEPMHUYECKU PACLIMPAIOTCS OT oObema 2 11 10 obvema 5,44 1. Haiitu
IPUPOCT SHTPOIHUH NIPU 3TOM MpoIiecce

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

5. Ilonb3ysicy 3akoHoM Jltononra u IITh, HallTH yJenbHYIO TEMJIOEMKOCTh Kene3a (Mo-
JsipHas Macca xenesa paHa M = 0,056 kr/mMoub).

(130 Jox/(xr-K). 328 [Ix/(xr-K). 445 [Ix/(kr-K). 470 Lx/(kr-K). 520 Tx/(xr-K).)

3aoauu ona oomautnell camocmoamenbHol padomol
[IpenogaBaTens, BeAyMIUNA CEMUHAPCKUE 3aHATHUSA, Uil paOOTHI B ayJAUTOPUH U JJIS JI0-
MAaITHUX 33JIaHUHd MOXKET BBIOPATH IO CBOEMY YCMOTPEHHIO JIFOOBIC 3a7a9d 10 MOJICKYIISIPHOM

bu3MKe U3 3aJaYHUKOB I BY30B, KOTOpble MMEIOTCs B Oubmmoreke KyOIl'Y wim nocTymHbI B
AIICKTPOHHBIX OMOIMOTEUHBIX CHCcTeMaX (CM. I1. 5.1 «YueOHas TuTepaTypay).
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Teopueckue 3aoanun na ocnoee TPH3 (koncmpykmopckoi u mexHUuecKou
HANPAgIeHHOCMU) 01 CAMOCHOAMENbHOU PAdOmbl

s Bemonnenuss TPU3-3amanuii cTyaeHTaM HEOOXOIMMO MMETh HaudalbHbIE 3HAHUSA O
TPU3. JIns 3TOro peKoMeHAyeTCs CaMOCTOSITEIBHO: 1) M3yduTh DJIEKTPOHHYIO KHUTY «BBeje-
e B TPU3. OcuoBuble nousTus 1 noaxoasn» (http://www.altshuller.ru/e-books/ ); 2) uzyunts
marepuainsl Bukumeaun (http://ru.wikipedia.org/wiki/ ), naunnas co ciaosa «TPU3y»; 3) mpouectsb
kHuru no TPU3 u3 6ubnuorexku Kyol'Y; 4) nocerurs coorsercrBytomue TPU3-caiiThl.

1. I'a3-paboTHUK.

OO6b1YHO pabounii OpraH TEXHUUECKHUX CHUCTEM BBIMOJIHEH U3 TBEPIOTO Tela, HAIpUMEp, Y
HKCKaBaToOpa — KOBII, y TpamBasi — Kojeco. (Pabouuii opran — 3TO 3JIEMEHT, BBINOIHSIOMIUN
[JIaBHYIO MOJIE3HYI0 (DYHKIIMIO TEXHHYECKON CUCTEMBI U K KOTOPOMY B JaHHOW CHCTEME MOJBO-
nutcs sHeprus.) [IpuBenure mpuMepsl yCTPOMCTB, B KOTOPBIX pabOuYUM OpPraHoOM SIBJISIETCS Ta3.
Kakum 3akoHaMm pa3BUTHS TEXHUKU COOTBETCTBYET pabouuii opran u3 raza?

2. BbicoTa 31aHus.

Kak u3meputhb BbICOTY 3/1aHUs ¢ oMolsio 6apomerpa? Mcnonb3ysa uzectuoiii B TPU3
meron Poounzona Kpy3o, BbIsIBUTE CKpBITHIE (HEOYEBHIHBIC, HOBBIE) CBOMCTBA OapomeTpa u
npemoxute 10 pa3HbIX crocoboB onpezaeneHus BbICOTH 31aHud. [lo kimtoueBbiM crnoBam «Kak
U3MEPUTH BBICOTY 3/IaHUS C TIOMOIIBIO OapomeTpa?» HalInuTe pemieHus 3Toi 3anaun B HTepHe-
T€ U CPABHUTE UX CO CBOMMU PEIICHUSIMHU.

3. IlpuGopsl 1J151 UI3BMEpEeHUs 1aBJIeHUs.

B «cunbHbIX» M300peTeHusix Bcerga mpuMeHstorcs (usndeckue 3dpdextel. UTo Takoe
«pusmuecknit 3pdexr»? B TPU3 cymecTByeT crnenuaan3upOBaHHbBIA yKazaTellb (DU3MYECKHX
s dexToB u sBneHuit g nzodperareneil. [lo matepuanam cetn MHTepHET U3ydnTe pa3iuyHbIe
KOHCTPYKIIUU MPUOOPOB JIJISI U3MEPEHUS TaBJICHHS: MaHOMETp, TU(PPEpeHITNATBHBIA MaHOMETD,
BaKyyMMETp, OapoMeTp, naTuuku gaBieHus. CocTaBbTe CHUCOK (u3nueckux 3¢pQexToB, HA OC-
HOBE KOTOPBIX pabOTaIOT 3TU MPUOOPHI.

4. Bakyym B HayKe, TeXHHKe H ObITY.

Hcnonws3oBanne mycToTh (BakyyMa) BMECTO BEIIECTBA — 3TO OJIMH W3 3aKOHOB Pa3BUTHS
TEXHHUUYECKHUX CHUCTEM U OAWH U3 M300perarenbckux nmpuéMoB. Habepute B m000i1 morckoBoOn
cucreme B VlHTepHETE clioBa «BaKyyMHBIN», «BaKyyMHas», «BaKyyMHOE» M COCTaBbTE CIIHCOK
TEXHUYECKUX YCTPOMCTB U TEXHOJOTUI C UCIOJIb30BAHUEM BAKYYyMa.

5. HeHbIOTOHOBCKAS KMIKOCTh.

B UuTepHere mocMOTpUTE BHAEO SKCHEPUMEHTOB C HEHBIOTOHOBCKOW JKHMJIKOCTBIO.
Chopmynupyiite «hu3zndeckoe MPOTUBOPEUNE» ISl HEHBIOTOHOBCKOM Kuakoctu. Kakum cro-
co0oM pazperaeTcs 3TO NpoTUBOpedre?

6. TerutoBasi Tpyoka (Tpyoa).

JInst oxJnakIeHus MpOIECCOPOB B KOMITBIOTEPAX BCE Hallle UCIOIb3YIOT KYJIEphl HA TEIl-
JOBBIX TpyOkax. Kakue mzobperarenbckue NpuéMbl MOXKHO YBUIETh B KOHCTPYKIIMM W TPUHIIH-
e paboThI TerI0BOM TpyOku? I'1e emé npuMeHsIIOTCs TeTIOBbIe TPYOKH?

7. TenyioBOM AMOA.

Bo03M0HO 11 cO3/1aHKE «TEII0OBOrO AMOJIa» — YCTPOMCTBA ¢ OJHOCTOPOHHEH mepenayeit
Tera? I'e ero MoOKHO UCIIOIB30BaTh?

8. CamonesbHbBII KaT0puMeTp.

Hcnonb3ys BeleCTBEHHO-IIOJIEBBIE PECypChl (2 UMEHHO HAJCHCTEMHBIE, «KOIMECUHbIE)
peCypChI BEUIECTBA), CKOHCTPYUPYUTE U U3rOTOBBTE CAMOJIEIBHBIN KaTOPUMETP U3 TIIACTUKOBOM
OyThUTIKH 1,5 11 ¥ amFOMUHUEBON OAHKW M3-T10]] Ta3UPOBAHHOU BOJIBI 00BEMOM 0,33 1.

9. JBoJIIOLIHMA TOILTHBA.

W3 uctopuu M3BECTHO, YTO BHAYaje B JBUTATENISIX HCIIOIH30BAJIOCH TBEPAOE TOILIMBO
(IpoBa, yrois), 3aTeM — KUAKOe (OCH3MH), a CEroJHs YK€ HUCIOJb3YeTCs ra3 U DIEKTPHUECTBO.
Kaxkoii 3akOH pa3BUTHS TEXHUYECKUX CUCTEM MOATBEPKAAECT 3Ta TEHICHIIMA?
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10. AsbTepHAaTUBHbIE HCTOYHUKHU IHEPTUH.

B nacrosiee Bpems 00sblioe BHUMaHHUE YIENSAETCS HKOJOTHYECKH YUCTHIM albTepHa-
TUBHBIM HCTOYHHMKAM SHEPrHMM (BMECTO CXUraHusa HedrenponykroB). Tak, Hampumep, s Io-
Jy4EHHS 3JIEKTPUUYECTBA MOXKHO HCII0JIb30BATh SHEPTUI0 MOPCKUX BOJH. B 0/1HOM U3 TakuxX KOH-
CTPYKIMH 3JIEKTPOreHepaTop ¢ BO3AYLIHON TypOUHOM 3aKperiiéH BBEpXy TpyObl, KOTOpas HUX-
HUM KOHIIOM BEPTUKAJIBHO OIyIlleHa B MOpe. BoHBI, Kak OpIIEHb, IEPEMELIAIOT BO3IyX BBEPX
U BHU3 110 TpyOe, Bpallas JonaTku TypOMHBI Ha OCH 3JIeKTporeHepatopa. Ecnu nonatku Typou-
HBI UMEIOT OOBIUYHYIO KOHCTPYKIIHIO, TO TaKas yCTaHOBKAa UMeeT HefocTaTok — Hu3kuid KI1/1, tak
KaK OCbh I€HEepaTopa BpalacTcs ¢ OCTAHOBKaMM TO B OJIHY, TO B IpYyryro cropoHy. Kak cnenars
TaK, 4TOOBI OCh JEKTPOTreHEpaToOpa Bpalanach TOJIbKO B OAHY CTOPOHY HE3aBHCUMO OT HallpaBs-
JIeHUs OBWKEHUs Bo3ayxa B Tpyoe? B TPU3 cymiecTBytoT paznuyHbie nHPOpManoHHbIE GOH-
Ibl, B 4aCTHOCTH, (poHA reomerpuyeckux 3¢pdexron. Pazpaboraiite Takyl0 reoMeTpUyecKyro
(bopMy jonaTku TYpOMHBI, KOTOpas Obl oOecrieynBaa BpalleHle poTopa TypOUHBI TOJIBKO B OJ1-
HOM HaIIPaBJICHUU NPU U3MEHEHUM HAIPABIICHUS «BETpPa» Ha MPOTHUBOIIOJIOKHOE. V3roToBhTE
MakeT TaKoi TypOMHBI U3 OyMaru v poBepbTe CBOE TEXHUUECKOE PELICHHE.

11. CocrosiHus BemecTBa.

Ucnons3ys uzsectusiii B TPU3 «MeTon 4nciioBoit ocu», pa3MECTUTE Ha OCH U3BECTHBIE
arperatHble COCTOsSIHMA BelecTBa. [lo kakoMy mapameTpy OHHU pacronaratorcsd Ha ocu? Bos-
MOHO, y Bac Oyzier Heckoibko BapuaHTOB oceid. KakuM cOCTOSIHUSIM BelleCTBa COOTBETCTBYET
«HOJIbY», 00J1ACTh OTPULIATENIBHBIX U MAKCUMAJIbHO MOJIOKUTEIbHBIX 3HAUECHUN?

12. Mukpockon U3 Karmjiu BOAbl.

B 00BIYHOM MUKPOCKOIIE JIMH3BI N3TOTOBIICHBI U3 cTekia. [IpumymaiiTe, Kak H3rOTOBUTH
MHUKPOCKOII U3 Karui BoAbl? I103BosIsIeT M yBenMueHHe TaKoro MUKPOCKOIA YBUIETh OpPOYHOB-
CKOE JBWXEHUE, HAPUMEpP, YaCTHUIl aKBapeJlbHOW Kpacku (Tymn) B Bojae? Kakue HemocTaTku
MMEET ITOT MUKPOCKON U Kak ux ycrpanuts? B TPU3 cymecTByeT pasznen o 3akoHax pa3BUTHS
TEXHUUYECKUX cucTeM. KakuM 3aKkOHaM COOTBETCTBYET TAaKOH MUKPOCKOI?

13. Boxa B peluere.

Wcnonb3ys 3HaHUS 110 MOJIEKYISIpHON (pu3MKe U n300peTaTenbcKue NpuéMbl, U3BECTHBIE
u3 TPU3, npennoxure 10-20 pa3HbIX c1OCOO0B TPAaHCIIOPTUPOBKU BOJIBI B PELIETE.

14. «I1y3pIpbKOBbBI€» TE€XHOJIOTHH.

Hcnonb3yst MOMCKOBBIE CUCTEMBI B ceTU MHTEpHET, pacCMOTPUTE PAa3IMUYHBIE TEXHOJIO-
UM UCTIOJIb30BAaHMSI My3bIPbKOB B TEXHHUKE M OBITY: (proTanus, 6apOoTax, spaudT, BE3UKYISAp-
HBIN MTPOLIECC, MTy3bIPbKOBAsi TEXHOJIOTUSA CTPYWHOM nedatu. Kakne n0CTOMHCTBA M HENOCTATKH
MMEIOT NIEHOMAaTepHallbl: IEHOOETOH, IEHOMETAII, IEHOCTEKIIO, MEeHOoIuIacT, nopojon? Kak ne-
JIaI0T Fa3UPOBAHHYIO BOJY, KYKYpPY3HbIE NTAJIOUKH, TOPUCTBIM IIOKOIAJ, MIy3bIPEKOBYIO TUIEHKY?
Uro takoe my3bIpbKkoBas naHenb? Kak paboTaeTr BO3AyUIHO-ITy3bIpbKOBasl CTHpaibHasi MalIuHa?
Kakotii 3axkoH B TPU3 pekoMeHAyeT UCIIONb30BaTh «CMECH» BEIIECTBA C IIyCTOTOM?

15. Ily3bIpék rasza B KanuJuispe.

Ecnn my3plpék Bo3myxa momnagaeT B KalWUIAP C TEKYLIEH >KMIKOCTBIO, TO IBUKCHHE
xuakocTu npekpamtaerca. Hanpumep, U-o0pa3Hblii BOAsSHONW MaHOMeTp He OyneT paboTaThb, ec-
JM BHYTPH TPYOKH OyAyT HAXOTUThCA My3BIPHKH BO3lyXa ¢ pa3MepaMu OoJble 1uamerpa Tpyo-
K. Y 4YeIoBeKa KPOBEHOCHBIM COCYJl TaKKE€ MOXKET MEPEKPBHITHCS BO3AYIIHON MPOOKOH — 3TO
Ha3bIBAETCs BO3AYIIHOM (ra3oBoit) amOomiielt. O0bICHUTE NPUUMHY 3TOTO siBJeHUs. Pemmre 3a-
Jnady npruéMoM oOpaleHus HCCIIe0BaTeNbCKON 3a/1auH.

16. ®a3o0BbIe MEpPexoabI.

B npouecce ¢dazoBoro nepexoja nepBoro poja MOIJIOMIAETCS WM BBIAEISETCS CKpbITas
TEIUIOTa MepeXoa, a TEMIIepaTypa OCTa€Tcsl OCTOSTHHOW. |16 MOXKHO MCIOJIb30BaTh 3TU SIBJIE-
HUS?

17. KaBuranus.

Kasuranus (ot nart. cavitas — mycroTa) — 0Opa3oBaHUE B JKUJKOCTH TMOJOCTEN (KaBUTa-
LIMOHHBIX IY3bIPHKOB, WM KaBEPH), 3alI0JHEHHBIX MapoM. IIpy kaBUTaMM KUAKOCTh JIOKAIBHO
BCKHITAET B PE3YJIbTaTE€ MECTHOTO MOHMKEHUS aBJIECHUS, KOTOPOE MOXKET MPOUCXOAUTH MO pa3-
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HBIM npuurHaM. Yarie Bcero KaBUTanusl BpeaHa, HAPUMEP, OHAa pa3pylIaeT rpeOHbIe BUHTHI
CyIOB, Hacochl U TUApoTypOuHBL. B TPU3 cymectByer m3o0peraTenbCKkuii mpuéM «oOpaTHTh
Bpea B MOJb3y». [loaToMy cocTaBpTe 2 CrIMCKa: BPEAHOTO BO3/ACHCTBUS KaBUTALUH U MTOJIE3HOTO
€€ UCIIOIb30BaHUs.

3ayeTHO-IK3aMeHAIIUOHHbIE MAaTepHAJIbl [JIA TPOMEXKYTOYHON  aTTecTalluM
(3x3aMeH)
[Tepeuens BOPOCOB, BHIHOCUMBIX Ha IK3aMeEH

1. 3akonsl uzgeanbHOro rasa. BeiBon ypaBHeHus MenneneeBa-Kianelipona. 3akoH
ABorazapo. M3onpornecch (hopmynsr u rpaduku). BeiBox 3akona Jlanerona. MosipHas mMacca
CMECH.

2. JlaBnenue ra3a. BeIBoJ OCHOBHOTO YpaBHEHHS MOJIEKYJISIPHO-KHHETUYECKOW TEOPHH
uJeanbHOro raza. @opmysibl BHYTPEHHEW YHEPIUM HUJICAIBHOTO ra3a U CpeAHEN KBaJApPaTHUYHOU
ckopocTH. Pacnipenenenue sHepruu no CTeneHs M CBOOOIbI.

3. Bemox 06apomerpudeckoii ¢opmynbl. BeiBon pacnpenenenus bosbiivana. OrmbIT
[Teppena no onpexaeneHuto ynciaa ABorajapo.

4. PacmpeneneHue MOJEKYJ ra3a Mo cKopocTsM (pactipeneneHue Makcsenna). Ouzuue-
CKUI CMBICT (QYHKIIMH pacrpeeieHus. Y ciaoBue HopMupoBku. Hanbosee BeposiTHast CKOPOCTh U
3HaueHue QYHKIUHU paclpeaeneHus Ipu 3Toi ckopocTH. DYHKIUS pacipeeleHus s OTHOCH-
TEJIBHOW CKOPOCTHU. Y CJIOBUS CYIIECTBOBAHUS aTMOC(EPHI TIaHET.

5. DOddexTuBHBIE AMAMETP U CEYCHHE MOJEKYIbl. BbiBo Gpopmyn 1id cpeaHei AMuHbI
CcBOOOTHOTO TIpo0era 1 Ynciia CTOJIKHOBEHHUH 1 OLIEHKA MOPS/IKA 3TUX BEIHMYUH. BakyymM.

6. SBnenus nepenoca. Juddysus B razax. 3akon duka. Pacuer koadpdunuenta camo-
T py3un.

7. Buytpennee tpenue. @opmyna Hetorona. Kunemaruueckas u tuHaMudeckas B3KO-
ctu. TerutonpoBoaHOCTh. 3akoH Dypbe. CBsi3b Mex 1y KodpuimenTaMmu nepeHoca.

8. BuytpenHss sHeprus kak (QyHKIUS cocTosiHMS. [lepBblif 3aKOH TEPMOAMHAMUKU U
ero pasinyHsle GopMyIupoBKU. BeiBos ¢hopMyibl s pabotel raza. [Ipumenenue nepsoro 3a-
KOHa TEPMOJIMHAMUKH K U30IIPOLIECCaM.

9. Kiaccuueckas TeopHs TEITUIOEMKOCTH HI€IbHOTO Ta3a. MoJsipHas U yieIbHas TeT-
JOEMKOCTHU U CBS3b MEX1Yy HUMHU. TenaoéMKOCTH MpH MOCTOSTHHOM JaBlIeHHH U o0beme. BriBoa
ypaBHeHUs Maiiepa u nokasaresns aguadaTsl. DU3nUecKuil CMBICI Ta30BOM MOCTOSHHOU R.

10. AnuaGatuueckuii npouecc. BeiBon tpex gopmyn s anuabarel. CpaBHEHHE aana-
0aTUYECKOT0 M M30TEPMUYECKOro IpoleccoB. BeiBoa popmyn st paboTsl Ta3a npu aguadbatu-
YECKOM IIpoLecce.

11. Tlonutponuueckuil npornecc. YactHole cinydyan. BeiBog ¢opmynsl monutpornsl. Bei-
BOJI YaCTHBIX (DOPMYJT U3 YpaBHEHUS MOJIUTPOIIBL.

12. OGpatumbie u HeoOpaTHMbIe Tporecchl. [IoHATHE SHTPOHH TEPMOJUHAMUYIECKOM
cuctembl. CBoiicTBa sHTponuu. Bropoii 3akoH Tepmogunamuku. @opmyna bonsimana. [Hopsaaox
u Oecropsiiok B mpupoje. TpeTuit 3aKoH TepMOAMHAMHKHU. PacueT koinyecTBa TEMJIOTHI Yyepe3
SHTPOIIHUIO.

13. Pacder n3MeHEHHS SHTPOIUH B IpoIleccax HaealbHOro raza (Ipu MoCTOSHHBIX P, V,
T, Q), npu HarpeBaHuM U MIABJICHUH.

14. [uxnmmuaeckue mporecchl. TeroBas mammaa. [{ukn Kapao B koopaunarax (P, V) u
(T, S). BeiBon dopmynsr KITJ. Teopembr Kapro. Pasnuynsie ¢popMynupoBKH BTOPOTO 3aKOHA
TEPMOAMHAMUKHU. XOJIO0MIbHAS MallIHA.

15. Peanbuble ra3el. M3otepmbl peanbHoro rasa. Haceimennsiit nap. Kputuueckoe co-
crosHue. Kputnueckue napameTpsl.

16. VpaBuenue Ban-nep-Baanwsca ans 1 Mons u v moneit. ®u3ndeckuii CMBICH MTOCTOSH-
HbeIX Ban-nep-Baanbsca. M3orepmbl Ban-nep-Baanbca. Meractabunbhbie coctostHus. BHyTpeH-
Hsis DHeprus rasa Ban-nep-Baanbca.
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17. Dddexr Ixoymst — Tomcona. @uszmueckas cynHocThb. uddepenumnanbupii K0d3¢-
¢umment Jxoyns — Tomcona. [luddepeHnnanbHblii 1 UHTETPANbHBI 3 GEeKT. DHTANbIUS.
Temneparypa UHBEpPCUU.

18. CBobGoanas sueprust kak GpyHKIus coctostHus. Tpu hopMynrpoBku i Ko3dduiim-
€HTa [MOBEPXHOCTHOr0 HaTshkeHus. OnbIT [1naro. 3aBucuMOCTh K03 GUIEHTa TOBEPXHOCTHOTO
HATSDKEHHS OT psia pakTopoB. [loBepXHOCTHO-aKTUBHBIE BEIIECTBA.

19. VcnoBus paBHOBecHs Ha rpaHULIE JABYX KUAKOCTEH M HA TPAHULIE )KUIKOCTh — TBEP-
noe teno. Kpaeoii yroi. [Ipumepsl cMauriBaHHS 1 HECMAYUBAHUS.

20. /laBneHue 1moja MCKPHUBIIEHHON MOBEPXHOCTBIO XKUAKOCTU. BbiBoN hopmyssl Jlamna-
ca. Yactasle ciaydyan. Kanumisipel. BeiBoa GopMyIibl OTHATHS KUAKOCTH B KalWILIISIpE.

21. Cummerpus KpuctajuioB. 4 tuna kpuctaiioB. Jledexrsl B kpuctamiax. Knaccuue-
CKasi TEOpUs TEIJIOEMKOCTH TBEPABIX Tell: 3aKOHBI [{rostonra u IItu n [xoynsa — Konmna.

22. daza. Pa3oBoe paBHOBecue. Pa30Bble Nepexoabl NepBoro U Broporo pona. Ilomau-
Mophu3M. YCIIOBUS KUTICHUS, TUIABJICHUs, cyonumaruu. Y paBHenne Knaneiipona — Kiaysuyca.
Tpoitnasa Touka. JluarpamMma COCTOSTHUM.

Kpurepun oueHnBanusi pe3yJibTaToB 00y4eHHUs

Onenka Kpurepuu orieHnBanus o 3K3aMeHy
OLIGHKY «OTJIMYHO» 3aCly’KUBAaET CTYAEHT, OCBOMBIIMN 3HAHUS, yMe-
Beicokuit HUS, KOMIETEHIUN U TEOpEeTUUecKuil Marepuan 6e3 npoOernoB; BbIIOI-
YPOBEHB «5» HUBIIMK BCE 33/1aHUs, MPEIYCMOTPEHHBIC YY€OHBIM IIJITAHOM Ha BBICO-
(oTIIMYHO) KOM KaueCTBEHHOM YPOBHE; NPaKTHYECKUE HABBIKM MPOQECCHOHATIBHO-
T'0 IPUMEHEHHUsI OCBOCHHBIX 3HAHHI C(HOPMHUPOBAHBI.
Cpe i OLEHKY «XOpOLLO» 3aCIyKHBACT CTYJICHT, NPaKTHYECKH MOJHOCTBIO
ypoBeHb Ay OCBOUBILIUI 3HAaHUS, YMEHUS, KOMIETEHIIMY U TEOPETUUYECKUN MaTepu-
(xoporo) aJl, yueOHble 3aJlaHUs HE OLCHEHbl MaKCHUMaJbHBIM YMCJIOM OalljioB, B
OCHOBHOM Cc(hOpMHUpOBaJI IPAKTUUECKUE HABBIKHU.
Toporossiii OLIEHKY «YOBIIETBOPUTENLHO) 3aCITYKUBACT CTYACHT, YACTHMHO C MPO-
YPOBCHb 3% OemaMu OCBOMBIIMN 3HAHUS, YMEHMsI, KOMIETEHIIMH U TEOPETUUYECKUM
- MaTepual, MHOTHe ydeOHble 3aJaHMs JIMOO HE BBINOJHWI, JHUOO0 OHHU
TeIbHO) OLICHEHbI 4HUCIOM OaioB OJU3KMM K MHUHHUMAalIbHOMY, HEKOTOpHIE
IIPAKTUYECKHE HaBbIKU HE C(HOPMUPOBAHBI.
MUHUMaIBHBI | OUEHKY «HEyIOBIETBOPUTEIbHO» 3aCIYKHUBAET CTYIEHT, HE OCBOMBILUI
YPOBEHB «2» 3HaHUS, YMEHUs, KOMIIETEHIIMM U TEOPeTHUECKUil MaTepual, yuyeOHble
(HeynoBIeTBO- | 3a/aHMs HE BBIMOIHWI, IPAKTHYECKHE HABBIKK HE CHOPMHUPOBAHBL.
PHUTEINIBHO)

OneHoyHble CpeACTBA AJIsl UHBAJUIOB U JIUIl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 310pO-
Bbsl BBIOMPAIOTCS C YYETOM MX MHIUBUAYATBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

- NP HEOOXOAMMOCTH MHBAJUIAM U JIMIAM C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710pO-
Bbsl [IPEIOCTABIIAETCS AOIOIHUTEIBHOE BpEMs [l IOATOTOBKU OTBETA HA DK3AMEHE;

- [IpY TIPOBEICHUU MPOIEIypbl OLIECHUBAHUS PE3yIbTATOB O0yUYEHUS! UHBAINUJOB U JIMIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBBs NIPEAYyCMATPUBACTCS UCIIOIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU;

- TIpY HEOOXOAUMOCTH Il 00YYAIOLINXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3]I0POBbSI
Y MHBAJIMJOB MpOLEAypa OLECHUBAHUS PE3yJIbTaTOB OOYYEHHs MO TUCIUIUIMHE MOXET MPOBO-
JUTHCS B HECKOJIBKO 3TAIlOB.

[Ipouenypa oneHuBaHusl pe3yabTaToOB OOY4YEHHUS WHBAJIUAOB U JIUIl C OTPAHUYECHHBIMU
BO3MOXHOCTSIMH 3/I0POBbSl 110 TUCHMIUIMHE (MOJYJI0) HMpeAycMaTpuBaeT MpeaoCTaBIeHUe WH-
dopmaruu B hopmax, aIalTHPOBAHHBIX K OTPAHUYEHHSIM UX 310POBbsI U BOCHIPUATHS HHPOpMa-
LUU:
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JIJ1st T ¢ HApYIIECHUSIMHA 3PCHHUS .

- B hopme 3IeKTPOHHOTO TOKYMEHTA.

JUuist T ¢ HApYIISHHUSIMU CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN MepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBHCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOLIIXCS.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMANUOHHBIX PECYPCOB H TEXHOJIOTHM

5.1 YyeOHas JuTeparTypa

1. XKyxa, M.A. MonekymnspHas ¢usmka : TekcTsl Jekuuii / M. A. XKyxa ; M-Bo oOpa3zoBanus u
Hayku Poc. @enepanun, Kybanckuit roc. yH-T. - Kpacnonap : [KybaHckuii rocynapcTBeH-
Hbli yHuBepcutet], 2011. - 111 c. : nin.

2. Cagenbes, 1.B. Kypc ob6meit pusuku : yuebHoe nocodue : B 3 T. T. 1 : Mexanuka. Mouie-
kymsipuas ¢usuka / Casemses W.B. - CII6. : Jlams, 2018. - 436 c. -
https://e.lanbook.com/book/98245#authors .

3. AuemxkeBuu, B.A. Kypc obOmeli ¢usuku. MonekynspHas ¢usuka : yueOHUK / Anemke-
Bu4d B.A. - M. : DUSMATJIUT, 2016. - 312 c. - https://e.lanbook.com/book/91145 .

4. Kuxoun, A.K. Monekynsipraas ¢usuka : yaeonoe nocodue / A.K. Kuxonn, N.K. KuxouHn. -
Cankr-IletrepOypr : Jlans, 2008. - 480 c. - https://e.lanbook.com/book/185#book_name .

5. Tpodumona T.U. Kypc ¢usuku : yued. mocobue isi HHKESHEPHO-TEXHUICCKUX CIEIHAITb-
Hocreii By3oB / T.U. Tpopumona. — M. : Axkanemus, 2014.

6. HWpomos, N.E. 3amaun mo obmeii ¢usuke : yuedbnoe mocoome / N.E. Uponos. - CaHkT-
[TerepOypr : Jlanp, 2018. - 420 c. - https://e.lanbook.com/book/99230 .

7. CasenbeB, 1.B. CoopHHK BOMpoCcOB M 3anad mo oOuiel ¢usuke : ydyeOHoe mocobue /
N.B. CaBenveB. - 7-e wu3n., crep. - CII6. : Jlaws, 2016. - 292 c. -
https://e.lanbook.com/book/71766 .

5.2 Ilepuoguyeckasi JuTepaTrypa

B Oubnuorexke Ky6I'Y umerorcs crnenyroliye NepuoJUYecKUe HU3JaHUS MO HPOQHITIO
JUCIUIINHBL:

buodusuxka.

B mupe Hayku.

Bectauk MI'Y. Cepus: @usuka. AcTpoHOMUSL.

KypHan npukiaaHON# MEXaHUKH U TEXHUYECKON (PU3UKH.

KypHan TexHUUeCKOH (HUHKH.

N3Bectus BY3o0B. Cepus: ®usuka.

WNnxenepHas Gpusmuka.

MenunuHckas Gpusnka.

[TpuGopHI ¥ TEXHUKA HKCIIEPUMEHTA.

VYcenexu puznueckux Hayk.

®usuka. PepeparuBnsiii xxyprnain. BUHUTU.

5.3. UHTepHeT-pecypcbl, B TOM 4YHCJIe COBpeMeHHbIe NpodeccHOHATbHbIE 0a3bl
JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHBIEC CHCTEMbI

DJ1eKTPOHHO-0ubIM0oTeuHbIe cucTeMbl (IBC):

1. OBC «FOPAMT» https://urait.ru/

2. O5C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. ODBC «BOOK.ruy» https://www.book.ru
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4. 9BC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHDb» https://e.lanbook.com

IIpodeccuonanbublie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubanoreka (HOB) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHbIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HayuHbIX KypHaaoB HOMKOH http://archive.neicon.ru

7. HamumonanpHasi 31eKTpOHHAsT OMOIMOTEKA (JOCTYI K DIEKTPOHHOU OMOIMOTEKE AvC-
cepranmii Poccuiickoii rocynapcteennoit oudmunoreku (PI'B) https://rusneb.ru/

8. Ilpesunenrtckas oudnauoreka uM. b.H. Enpuuna https://www.prlib.ru/

9. Dnekrponnas xkowtekius Okcdopackoro Poccuiickoro ®onma

https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: _https://link.springer.com/

17. «Jlekropuym TB» http://www.lektorium.tv/

18. VYuuBepcuterckas napopmarmonnas cucrema POCCHUS http://uisrussia.msu.ru

ogakrwnhE

HNudopmanuoHHbie CIPaBOYHbIE CHCTEMBI:
1. Koncynbtant Ilntoc - cipaBoyHast mpaBoBast CUCTEMa (JIOCTYTI MO JOKaJIbHOM CETH ¢
KOMIIBIOTEPOB OMOIMOTEKH )

Pecypchbl ¢cB0OGOIHOTO q0CTYNIA:

1. AwmepukaHcKas maTteHTHas 0a3a maHHbIx http://www.uspto.gov/patft/

2. TloxHble TeKCTHI KaHAACKKUX auccepTanuii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlennnka (http://cyberleninka.ru/);

4. MuHucTepcTBO HayKH U Bbiciiero ooOpa3zoBanusi Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbhbiii mopran «Poccuiickoe odpazoBanuey http://www.edu.ru/;

6. Hudopmanmonnas cuctema «ETMHOE OKHO JI0CTyIa K 00pa30BaTeIbHBIM pecypcamy»
http://window.edu.ru/;

7. Enunas xomnexuus nudpoBbIX 00pazoBaTenbHBIX pecypcoB http://school-
collection.edu.ru/ .

8. ®denepanbHbI HEHTP HHHOPMALIMOHHO-00pa30BaTEIBHBIX PECYPCOB
(http://fcior.edu.ru/);

9. TIIpoexkt 'ocynapcTBeHHOro HHCTUTYTA pyccKoro sizbika uMeHu A.C. [Tymxkuna «O0-
pasoBanue Ha pycckom» https://pushkininstitute.ru/;

10. CmpaBouHo-uH(pOpMaMOHHBII opTan «Pycckuii si361k» http://gramota.ru/;

11. Cayx0a TeMaTHUeCKHX TOJKOBBIX ciioBapeit http://www.glossary.ruf/;

12. CnoBapwu u sHImKiIoneuu http://dic.academic.ru/;

13. OoOpa3oBartenbHbIil IopTan «Yuebday http://www.ucheba.com/;

14. 3akononpoekT «OO6 obpazoBanuu B Poccuiickoii denepannu». Bompockl U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety
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CoOcTBeHHBIE JJICKTPOHHBIe OOpa3oBaTebHble M HMH(pOPMALMOHHBIE pecypChl
KyoI'y:

1. Cpena monyibpHOrO AMHAMHYecKoro o0y4enus http://moodle.kubsu.ru

2. baza y4eOHBIX MIaHOB, y4eOHO-METOJIUYECKUX KOMILJIEKCOB, MyOJUKaIuii U KoHpe-
pennwmii http://mschool.kubsu.ru/

3. bubnmoreka wHGOPMAIMOHHBIX pecypcoB Kadenpsl HHGOPMAIMOHHBIX 00pa3oBa-
TeNbHBIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHbIH apxuB nokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DnexktpoHHBIE 00pa3oBaTeNbHbIE pecypchl Kadeapsl HHPOPMAIMOHHBIX CHCTEM U
TexHoyioruii B oOpasoBanun KyOI'Y u HaydHo-metomumueckoro sxkypHaia «IIIKOJIBHBIE
['ObI» http://icdau.kubsu.ru/

6. MeToauuyecKue YKa3aHus AJsd oﬁyqaloumxcs{ 0 OCBOCHHUIO TUCHHUIIIMHBI

B yueOHoii aucuuIuimHe MpeayCMOTPEHbI JEKIIMOHHBIE U CEMUHAPCKHE ayIUTOPHBIE 3a-
HATUS. J{715 JOCTM)KEHUS BHICOKHX PE3YJIbTATOB O0YUYEHHS CTYACHTY HEOOXOAMMO 3HATh MPUEMBI
OBICTPOrO KOHCIIEKTHPOBAaHUS Y4eOHOro marepuaia u ero 3pQekTuBHOro 3anmoMuHanus. MH-
dopmarus 06 sTux npuémax umeercs B cetu MuTtepHer u Ha caiite Moodle Ky6I'Y (B meronu-
YEeCKUX MaTepuanax K yueOHoi qucuumuiinae «MosekyinsipHas pusuka st OTOy).

JI71s yCHEemHOro OCBOCHHUS TUCHUILIUHBI «OCHOBBI MOJEKYISIPHONH (PU3UKKU» MPU camo-
cmosimenvHou pabome CTYJIEHT JOJKEH UMETh:

1) KOHCHIEKT JIEKIHiA B 0yMa)KHOM UJTU SJIEKTPOHHOM BH/JIE;

2) yueOHuK (yueOHOe mocobue) u COOpHUK 3371au B COOTBETCTBUHU CO CITUCKOM JIMTEPATY-
pbL;

3) TeTpanb s CEMUHAPCKUX 3aHSATHH.

CryneHTy HEOOXOAMMO CHCTEMaTH4eCKH paboTaTh B TEUEHUE CEMECTpa MO H3YyUEHUIO
TEOPETUYECKOTO MaTepHasa, OCBOSHHIO TUTIOBBIX IPUEMOB PEIICHHS 33/1a4 10 (PU3UKE.

Camocmosmenvnaa paboma CONEPKUT CIENYIOIIUE BUIbl YU€OHOH AEATENbHOCTU CTY-
JIEHTOB:

— TEOPETHYECKYI0O CaMOIOATOTOBKY K YYEOHBIM 3aHATHUSAM IO KOHCIIEKTaM U y4eOHOI
JUTEpaType;

— BBIMIOJTHEHHE JOMAIIHUX 33aJaHui (pelieHue TUIIOBBIX 3a/1a4 [0 MOJIEKYJIIPHON (U3UKe
Y BBITIOJTHEHNE TBOPUYECKUX 3aaHUN TEXHHUYECKOW HAIPaBICHHOCTH).

B ocBOoeHHMH TUCHMITIMHBI MHBAJIUAAMU U JIUIAMU C OFPaHUYEHHBIMH BO3MOKHOCTSAMHU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

WupuBuayanbHble KOHCYJNBTAllMM IO TMPEIMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOYUYEHHsS U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXJIy INpernojaBaTesieM W O00y4aroIlMMCS WHBAJIUIOM WM JIMIOM C OrpPaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.
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7. MaTepuajibHO-TEXHUYECKOe o0ecneyeHue 1mo IuCuunJInHe

HanmenoBanue crienuaabHBIX
MMOMEIICHUHN

OCHaIIIEHHOCTH CIIELMAIBHBIX
MOMEIIEHU

[lepeueHb NULIEH3UOHHOTO
MIPOTPAMMHOTO 00ecTIeUeHHS

Y4eOHbIe ayTUTOPUH AJISI IPOBETE-
HUS 3aHSATUH JEKIMOHHOTO THIIA

Mebenn: yaeOHass MeOeb.
MarHuTHoO-MapKepHas J0CKa.
TexHn4ecKue cpeAcTBa O0YICHUS:
9KpaH, IPOEKTOP, KOMIIBIOTED.

Windows 10 64 Russian.

Office Professional Plus 2016 SP1
W32 Russian.

AHTUBUpYCHasd 3amura oT «Jla-
Ooparopun Kacriepckoroy.

Y4eOHbIe ayTUTOPUH AJISI IPOBETE-
HUS 3aHATUN CEMHUHAPCKOTO THIIA,
TPYIIIOBBIX U HHAWBUYaTbHBIX
KOHCYJIbTAIlUi, TEKYIIEero KOH-
TPOJI U IPOMEXYTOUHOII aTTecTa-
MK

Mebenn: yaeOHas MeOeb.
MarauTHo-MapKepHast JOCKa.
TexHnueckue cpeacTBa 00yUEHUS:
9KpaH, IPOEKTOP, KOMIIBIOTEP.

Windows 10 64 Russian.

Office Professional Plus 2016 SP1
W32 Russian.

AHTHBHpYCHAas 3amuTa oT «Jla-
6oparopun Kacriepckoroy.

VY4eOHbIC ayTUTOPUU IS IPOBEIC-
HUS 1a00PATOPHBIX PadoT.

(YueOHbIM 1I1aHOM J1a00paTOpHBIE
3aHATHSA HE IPEIYCMOTPEHBL.)

VYueGHbIe ayJUTOPUH IS KypPCOBO-
IO MPOEKTHPOBAHHUS (BBIIOJHEHHS
KYpPCOBBIX padoT)

(Y4eOHBIM TUTaHOM KypCOBBIE pabo-
TBI HE IIPETyCMOTPECHEL.)

Jliisa camocTosTeNbHOM paboThl 00yUYarOIIUXCsl MIPETYCMOTPEHBI TTOMEIICHHS, YKOMILIEK-
TOBaHHBIC CIECIUATN3UPOBAHHON MEOEIbI0, OCHANEHHBIC KOMIBIOTEPHONW TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOYeHHS K ceTu «VHTepHeT» u obecrneueHrueM J0CTyIa B 3JIEKTPOHHYIO HHDOP-

MalMOHHO-00Pa30BaTEIbHYIO CPENY YHUBEPCUTETA.

HanmeHnoBanue noMenieHU 1
CaMOCTOSATEIEHON PabOTHI
oOygaromuxcs

OcHaIIIEHHOCTDh ITOMEIIEHUN I
CaMOCTOSATENFHON pabOTHI
o0yJaromuxcs

HepequL JIMIOCH3UOHHOI'O
nporpaMMHOTO obecrneueHus

ITomerienue A caMOCTOSTENILHOM
paboThI oOy4aromuxcst (AUTaTbHBINA
3an Hayunoit 6ubnmorexn)

Mebenb: yaeOHas MmeOeib
KoMmmexT cnennann3upoBaHHOR
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHNe: KOMIIbIOTEpHAs
TEXHHUKA C MOJKII0YEHUEM K WH-
(hopMaIMOHHO-KOMMYHHKAI[HOH-
HOI1 cetu «VIHTEpHET» U TOCTYIIOM
B 3JICKTPOHHYIO HH(OpMaIIMOHHO-
00pazoBaTenbHYIO cpeay oOpa3oBa-
TENILHOI OpraHu3anuy, Beo-
KaMepbl, KOMMyHHKallMOHHOE 000-
pyzaoBaHue, obecriedrBaroIee J10-
CTYH K CETH HHTEPHET (TIPOBOJTHOE
COeMHEeHNe U 6eCIpOBOIHOE CO-
enunenne o texuomoruu Wi-Fi)

Windows 10 64 Russian.

Office Professional Plus 2016 SP1
W32 Russian.

AnTHBHpYCHas 3ammura oT «Jlabo-
patopuu Kacnepckoro».

[Tomernenue i caMOCTOSTEIBHOMN
pabotsl obyuatomuxcs (aya. 311c)

Meo0enb: yueOHas MeOeb.
O6opynoBaHUe: KOMIIbIOTEpHAs
TE€XHHUKA C MOAKIHOYCHHUEM K UH-
(hopmamMoHHO-KOMMyHHUKAITOH-
HOI1 cetu «VIHTEpHET» U 1OCTYIIOM
B 3JICKTPOHHYIO HH(OpMaMOHHO-
o0pazoBarenbHYIO cpeay oOpazoBa-
TEJILHOM OpraHu3alii, KOMMYHH-
KaI[MOHHOE 000py10BaHKe, o0ec-
MeYMBaIOIIee JOCTYI K CETH WH-
TEpHET (IIPOBOJHOE COETUHEHHE
OecrpoBOIHOE COETUHEHHE TIO
texaonoruu Wi-Fi)

Windows 10 64 Russian.

Office Professional Plus 2016 SP1
W32 Russian.

AnTHBHpYCHas 3ammura oT «Jlabo-
patopuu Kacnepckoro».
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