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Kypca BHeypounoii gesiTe1bHOCTH «3aHuMaTebHAs GH3HKA»

ans obyvaromuxcs 10 knacca

n.Azsecrkosslii 2023



Pabouas mporpaMma BHEYpOUYHOW JEATENBHOCTH «3aHMMarenbHas ¢usuka» aas 10 kmacca
pazpaborana Ha ocaoBe: @I'OC COO, ocHOBHOIT aBTOpCKOil mporpammsl 1o pusnke A.B. Iepbimkuna,
H.B. ®unonosuua, E.M. I'yrHuka; aBropckoil mporpammsel: B.A. Opnos, FO.A. CaypoBa «Metosl
pemeHust PU3MUECKUX 3a7a4W»; IPOTpaMMbl (POPMUPOBAHUS YHUBEPCAIBHBIX YUCOHBIX ICHCTBHIA.

Lenp Kypca — pa3BUTHE MHTEpeca K (PU3UKE M pEeIIeHUI0 (GU3NUECKUX 3a1ad U (OPMHUpPOBAHHE
MPEJCTAaBICHUN O TIOCTAHOBKE, KIacCU(UKAINH, IPUEMaxX U METOAaxX PEIICHUS MIKOJIbHBIX (PU3MYECKUX
3ajad.

LIleHHOCTHBIMH OPUEHTUPAMU IIPH OCBOSHHUHU KypCa CIYXaT. COIMaJbHAs COMMIAPHOCTD, TPy H
TBOPYECTBO, HAyKa, UICKYCCTBO, IPUPO/Ia, YEIOBEUYECTBO U €TI0 Pa3BUTHE.

Ha u3yuenne mporpamMmbl BHEYPOYHOH JEATENBHOCTH «3aHMMarenbHas (usuka» B 10 kiacce
oTBOIUTCA 1 4 B Henmenmo, Bcero 34 yaca B rof.

I[Inanupyembie pe3yJibTaThbl OCBOEHHS Y4eOHOI0 Kypca

N3yueHue Kypca BHEypouHOH jedrenbHOCTH «PuU3MKa» HApaBJIeHO Ha (popmHpoBaHUE
JTUYHOCTHBIX, METaNpeAMETHBIX W TPEIMETHBIX pPEe3yIbTaTOB OOy4YeHHUs, COOTBETCTBYIOIIUX
TpeOoBaHUsAM (enepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIAapTa OCHOBHOTO OOIIETo
00pazoBaHUs:

JIn4HOCTHBIE PEe3yabTATHI:

1. dopmupoBaHuE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH K
caM0OOpPa30BaHUI0O M CAaMOPA3BUTHIO HAa OCHOBE MOTHBAllMM K OOYyYEHHMIO W MO3HAHUIO, Pa3BUTHE
CaMOCTOSITEJILHOCTH B MPUOOPETEHUH U COBEPIIIEHCTBOBAHUHU HOBBIX 3HAHUN;
2. ®opmupoBaHHE TO3HABaTEJIbHBIX HHTEPECOB, PAa3BUTHE HHTEIUICKTYalbHBIX, TBOPYECKUX
crocoOHoCTeH, (HOpPMHPOBAHHE OCO3HAHHOTO BBHIOOpAa M TIOCTPOCHWE AATbHEHUINECH WHIUBUIyaTbHOU
TpaeKTopuu 0Opa30BaHus;
3. Bocnuranume poccuiickoW TpakAaHCKOW HMICHTUYHOCTH: IMAaTPUOTHU3MA, YBaxkeHUs K OTe4YecTBy,
OCO3HaHMs BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAyKH;
4. @opMHpOBaHUE IEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH U OOIIECTBEHHOM MPAKTUKH, YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHHUS MPUPOIbI, B
HEOOXOUMOCTH Pa3yMHOTO HCIOJIb30BaHUS JOCTHXKEHUN HAYKW M TEXHOJOTUH IS JTAlbHEWIIEero
Pa3BUTHUS YEIOBEYECKOTO OOIIECTBA, YBaXKEHHS K TBOPIIAM HAyKH M TEXHUKH, OTHOLIECHUS K (PU3UKE KaK
K 2JIEMEHTY 00I1[e4eTIOBEYECKON KYIbTYPHI;
5. YMeHHe KOHTPOJIMPOBATH MPOLECC U Pe3ylbTaT yueOHOM M HCCIe0BaTeIbCKON JESITeNIbHOCTH B
mpolLecce 3y4eHus 3aKOHOB MTPUPO/IBL;
6. dopmupoBaHHEe KOMMYHHKATUBHOW KOMIIETEHTHOCTM B OOIIEHUU U COTPYAHHUYECTBE CO
CBEpPCTHHUKAMHU, ACTbMH CTapIIEro W MIAJAIIEr0 BO3pacTa, B3POCIBIMU B Ipoliecce 00pa3oBaTeIbHOM,
0OIIECTBEHHO MOJIE3HOH, yueOHO-HCCIeI0BATENBCKOM, TBOPUECKOM U APYTrUX BUJIOB ACSITEILHOCTH,
7. ®opMHpOBaHHE OCHOB JKOJOTMUECKOM KYIBTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YpPOBHIO
9KOJIOTHYECKOTO MBIIUICHUS, Pa3BUTHUE OMbITA SKOJOTUYECKH OPUEHTHPOBAHHON pedieKCHBHO-
OLIEHOYHOM JI€ATEIbHOCTH B )KU3HEHHBIX CUTYaIUAX
8. KpUTUYHOCTH MBILIUICHUS, HHUIIUATHBA, HAXOYMBOCTh, AKTUBHOCTh MPH PEIICHUH MPAKTUYECKUX
3ajay.

MeranpeameTHble pe3yinbTaThl:
1. YMeHue caMoCTOSTENbHO ONpPEAesaTh e CBOEro 00ydeHUs, CTaBUTh U (GOPMYIUPOBATH Ui CeOs
HOBBIE 33/1a4i B yu&Oe, pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MO3HABATENHHON NESATENbHOCTH;
2. YMeHue COOTHOCUTh CBOM JACUCTBUSL C IUIAHUPYEMBIMH pe3yjibTaTaMHU, OCYHIECTBJISATH KOHTPOJIb
CBOEH JESITeNbHOCTH B MPOIECCe JOCTIKEHUS PE3yNbTara, OMPeNeNsaTh CIOCOObI JEHCTBHI B paMKax
MPEJIOKEHHBIX YCIOBUM M TpeOOBaHUN, KOPPEKTUPOBATH CBOM JEHCTBHS B COOTBETCTBHH C
W3MEHSIOLIECUCS CUTYyallUe;
3. VYMenue ompenensaTh TOHATUSA, CO3/laBaTh  OOOOILIEHWS, YCTaHABIWBAaTh  aHAJOTHH,
KIIaCCU(HUITMPOBATH, CAMOCTOSITEILHO BHIOMPATh OCHOBAHUS M KPUTEPHH IS KIIaCCUDUKAIINN;



4. VYcraHaBnuBaThb  IPUYMHHO-CIIEJICTBEHHBIE  CBSI3UM, CTPOMTH  JIOTUYECKOE  pacCyXKJIEHUE,
YMO3aK/II04eHNe (MHAYKTUBHOE, JEAYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BBIBOIBL;
5. Pa3BuTHE KOMIETEHTHOCTH B OOJIACTH MCIIOJIb30BAaHHUS HH(POPMALMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOT Ui,
6. IlepBoHauyanmpHBIE TNPEACTABICHUS 00 HICIX M O MeToAax (U3MKM Kak 00 yHUBEPCAIbHOM
MHCTPYMEHTE HAYKU U TEXHUKH, O CPEICTBE MOJICIUPOBAHUS SIBJIICHUN U IIPOLIECCOB;
7. YMenue BUCTh (PU3NYECKYIO 33a4y B KOHTEKCTE NMPOOJIIEMHON CUTYallud B APYTHX AUCLHUIUIMHAX, B
OKPYKAIOUIEH KU3HU;
8. YMeHHe HaxXOJUTh B PAa3JIMYHBIX MCTOYHHKAX HMHMOPMAIUIO, HEOOXOAUMYIO ISl pEHICHUS
bu3nYecKuX 3a/a4, U MPEACTABIATh €€ B MOHIATHOW (hopMe, MPUHUMATh PEIICHUE B YCIOBHUAX HEMOJIHON
WK N30BITOYHOM, TOYHOW WIIM BEPOSITHOCTHOM MH(pOPMAIIHH;
9. YMeHue opraHu30BBIBaTh y4eOHOE COTPYIHHYECTBO M COBMECTHYIO NIESTEIBHOCTh C YUUTEIEM WU
CBEpPCTHHKAaMHU; paboTaTh HWHIUBUIYAJIbHO W B TpYIIE: HAaxXoJuTh OOIIee pelIleHHe W pas3penarb
KOH(JIMKTBI HA OCHOBE COIVIACOBAaHUS MO3ULMHI U ydyeTa UHTEPECOB; (POPMYIUPOBATH, APTYMEHTUPOBAThH
1 OTCTauBaTh CBOE MHEHHUE.
10. YMeHue BBIABUTaTh TUIIOTE3bI IPU PELICHNUH 33Ja4l TOHUMATh HE0OX0JUMOCTh UX ITPOBEPKH;
11. [lonumMaHue CyIHOCTH AITOPUTMHYECKUX NMPEANMCAHUN U YMEHHE JEHCTBOBATh B COOTBETCTBHHU C
MIPEAJIOKEHHBIM AITOPUTMOM.

[IpeameTHBIE pe3ynbTaThI:
1. Oco3HaHMEe LIEHHOCTH M 3HaueHUsl (PU3MKU U ee 3aKOHOB ISl MOBCETHEBHOM >KM3HHU YEJIOBEKa U €€
POJIA B pa3BUTUHU MAaTEPHUAIILHON U TyXOBHOM KYJIBTYPBI.
2. ®opMUpOBaHUE MPEICTaBICHUN O 3aKOHOMEPHOW CBS3M U MO3HABAEMOCTHU SIBJICHHUI NMPUpPOAbI, 00
O00OBEKTUBHOCTH HAY4YHOIO 3HAHHUS, O cHCTeMooOpasyromieil poiau (U3NKU IS Pa3BUTHUSL JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTHH.
3. ®opmupoBaHHe MPEACTABICHUNA O 3aKOHOMEPHOM CBSI3M M TMO3HABAEMOCTH SIBJICHHI MPUPOJBI, 00
00BEKTUBHOCTH HAYYHOT'O TIO3HAHUS, O CUCTEMOOOpPa3yroliel poi (GU3KNKH JUIs pa3BUTHS JPYTUX HayK,
TEXHHUKHU U TEXHOJIOTHH.
4. ®opmupoBaHUEe TEPBOHAYAIBHBIX MPEACTABICHUNA O (PU3MUECKOW CYIIHOCTH SIBJICHUN TPUPO/IBI,
BUJAX MaTEpUH, YCBOEGHUE OCHOBHBIX HJE€H MEXAaHUKU, MOJEKYIAPHOH (PU3MKH, SIEKTPOIUHAMHKH,
(Gu3uKN aToMa ¥ aTOMHOTO si/Ipa.
5. YcBoeHus cMbicia (PU3NYECKUX 3aKOHOB, PACKPBIBAIOLINX CBSA3b (PU3MUECKUX SABJICHHUH, OBJIAaJCHUE
MOHATUHHBIM aIAapaTOM U CUMBOJIMYECKUM SI3bIKOM (DU3UKU.
6. ®opMupoBaHHE HAyYHOI'O MHMPOBO33pPEHMs KaK pe3yibTaTa M3ydeHus (yHIAMEHTAJIbHBIX 3aKOHOB
(GU3uKN; YMEHHUs IOJIb30BAaThCS METOJAMU HAay4HOIO IO3HAHMS NPUPOJBI: IPOBOJUTH HAOIIOICHMS,
CTPOMTH MOJIEIH U BBIABUIaTh TMIIOTE3bl, OTHICKUBATh U (POPMYJIMPOBATH JOKA3aTEIbCTBA BBIJIBUHYTHIX
TUIIOTE3; IUIAHUPOBATH U BBINOJIHATh HKCIEPUMEHTHI, IIPOBOJUTH NPSAMBIE U KOCBEHHBIE MU3MEPEHUS C
UCIOJb30BaHUEM IpPHOOPOB, 0OpabaTbiBaTh pe3yJIbTaTbl H3MEPEHHUH, MOHUMAaTh HEU30eKHOCTb
NOTPELIHOCTEH JIOOBIX M3MEpPEHMH, OLEHMBATh TI'PAHMIbI MOTPELIHOCTEH H3MEPEHUH, MpeaCcTaBisTh
pe3yabTaThl U3MEPEHUH C MOMOILBIO TAa0HILL, TpaUKOB U GOPMYIIL.
7. OOHapyXUBaTh 3aBUCUMOCTU MEXAY GU3NUECKUMU BEIMYMHAMH, BBIBOJAUTH U3 SKCIEPUMEHTAIIBHBIX
(haKToOB M TEOPETUUECKUX MOJeNel (pu3nueckrue 3aKoHbl, OObSICHATH MOJYYEHHbIE pe3ylbTaThl U JeaTh
BBIBO/IBI;
8. Ilonumanue (pU3NYECKUX OCHOB W MPHUHIMIIOB JeHCTBUs (pabOThl) MAIIMH U MEXaHU3MOB, CPE/ICTB
NEPEABMKEHNS U CBSA3U, OBITOBBIX MPUOOPOB, MPOMBILIUIEHHBIX TEXHOJIOTUYECKHX MPOLIECCOB, BIUSHUS
UX Ha OKpYXKAalolyl0 Cpely, OCO3HAHHE BO3MOXHBIX IPUYMH TEXHOTCHHBIX U DKOJIOTHYECKHUX
Katactpod;
9. ®opMupoBaHHEe yMEHMsS MNPHUMEHATh TEOPETHUECKHE 3HAHUSA N0 (U3UKE Ha NpPAKTHKE, pellaTh
¢u3nyeckue 3ajlayd; IUIAHUPOBATh B IIOBCEIHEBHOM JKM3HM CBOM JIEHCTBHS C TNPUMEHEHHEM
MOJTyYE€HHBIX 3HAHUN 3aKOHOB MEXaHHMKH; YMEHHUS M0JIb30BaThCS (PU3NUECKUM TEKCTOM (QHAJIM3UPOBATh,
U3BJIEKaTh HEOOX0AUMYIO MH(OpPMAIMIO), TOYHO U I'PaMOTHO BBIPAXaTh CBOM MBICIU C NMPUMEHEHHEM
MaTeMaTU4yecKoil TEPMUHOIOTMU U CUMBOJIMKH, IPOBOJIUTH KIIaCCU(UKAIIMH, JTOTHYECKHe 000 CHOBaHMS;
10. Bnanenue 6a30BbIM MOHATUHHBIM aNIapaToM 10 OCHOBHBIM pa3JieliaM COAEpIKaHusl.

B pe3synbprare nuzydeHus JaHHOTO Kypca:
obyuarowuLicsa Hay4umcs



- [TorumaTh U OOBSICHATH CMBICH MOHSITHIA: (PU3UYECKOE SIBJICHHE, TUIIOTE3a, 3aKOH, TEOPHS,
BEIIIECTBO, B3aUMOJCHCTBUE;

- IloHumatp 1 OOBACHATH CMBICI (PU3UUECKUX BEIIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CHJIa,
UMIYNbC, paboTa, MEXaHWYeCKasi SHEPTHs, BHYTPEHHSS SHEprusi, abCOIIOTHAS TeMIepaTypa, CpeaHss
KMHETUYECKasl YHEPTUsl YaCTULL BEIIECTBA, KOJIUYECTBO TEIUIOTHI, IEMEHTAPHBIN JIEKTPUUECKUM 3apsik;

= I[TounMaTe W OOBSICHATH CMBICI (1)I/I3I/I‘~I€CKI/IX 3aKOHOB KIJIAaCCHYCCKOM MCXaHUKU,
BCCMHUPHOTO TATOTCHUA, COXPAHCHUS SHCPIrun, UMITYJIbCA U SJICKTPHUYICCKOI0 3apsiaaa, TCPMOJUHAMUKHU

- OnuceIBaTh U OOBSICHATH (PU3UYECKUE SABJICHUS M CBOMCTBA TEJ: IBMKCHHE HEOSCHBIX TEI U
HMCKYCCTBEHHBIX CIYTHHUKOB 3€MJIM; CBOWCTBAa Ta30B, MXHUIAKOCTEH U TBEPABIX TEJ; CBOWCTBA
AIEKTPUIECKOTO TOJIS;

- OTnMuaTh TUIIOTE3Bl OT HAYYHBIX TEOPUI;
- JlenaTe BBIBOABI HA OCHOBE HKCIIEPUMEHTAIbHBIX JAHHBIX;

- [IpuBOIUTH MpUMEpHI, TOKA3BIBAIOIINE, YTO: HAOIIONECHHUS U DKCHEPUMEHT SIBIISIOTCS
OCHOBOHM ISl BBIJIBUOKEHUSI TUIOTE3 W TEOPUM, MO3BOJISIIOT MPOBEPUTh MCTHUHHOCTH TEOPETHUYECKUX
BEIBOJIOB;

- IIporoBapuBaTh BCIyX PEIICHUE U AaHAM3UPOBATH ITOJTYYEHHBIN OTBET;

= Ucnonn3oBars HpI/IO6pCTeHHI)Ie 3HaHUA W YMCHHA B HpaKTquCKOfI JACATCIIBHOCTU H
MOBCEIHEBHOM JKM3HM JJsi: oOecriedueHusi 0€30MacHOCTH  KM3HENEATENIbHOCTH B  Ipoliecce
HCIIOJIL30BAHUST OBITOBBIX 3J'I€KTpOHpI/I60pOB, OICHKKW BJIMAHHA Ha OpPraHu3M 4YCJIOBCKa W JAPYyruc
OpraHu3Mbl 3arpsa3HCHUA oxpymaromeﬁ Cp€abl; paluOHAJIBHOTO IMPUPOAOIIOJIB30BAHUA W 3allUThI
OKpY)KaroIEenl Cpeibl

THonyuum 603moxcHOCMb HAYUUMBCA:

- aHaIM3MpPOBaTh Takue (QU3MYECKHe SBJIEHUS, KakK JBI)KEHHE HEOECHBIX Tel H
UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOKMCTBA I'a30B, )KUAKOCTEH U TBEPIBIX TEII;

- MOCJICIOBATEILHO BBITIOJIHATh U TIPOTOBAPHBATH ITAIbl PEIICHHS 3314l CPEIHETO YPOBHS
CIIOKHOCTH;

- BBIIOJHATH U 0OPMIISATH SKCIIEPUMEHT 110 33JJaHHOMY 1a0JIOHY,
- pemaTh KOMOMHUPOBAHHBIE 331a4H;
- COCTaBIIATH 33J]a4l HAa OCHOBE COOpaHHBIX JAHHBIX;

- BOCIIpMHUMATh Pa3IMdHbIC HCTOYHUKH I/IH(bOpMaI_[I/II/I, T'OTOBUTH COO6H.I€HI/I${, JOKJIadblI,
HCCICO0OBATCIIbCKHEC pa6OTI)I,

- coOmrofarh nmpaBuiia TEXHUKH 0€30MacHOCTU IIpH paboTe ¢ 000pyI0BaHUEM,
- COCTaBIIATH COOOIIEHUE 10 3aJaHHOMY aJTOPUTMY;

- (dopmynupoBaTh LIeTIb NPEACTOSALICH e TEIbHOCTH; OLIEHUBATh PE3YJIbTaT;
- paboTath B mape, B rpyIIie, MPUCIYIIUBATHCS K MHEHUIO OJIHOKIIACCHUKOB;
- BIaJIeTh METOJIaMU CAMOKOHTPOJISI K CAMOOLIEHKH.

Conep:xanne yueO0HOro Kypca

10 kaace

®u3nueckas 3anava. Kimaccudukanus 3aaay - 3 yaca

Uro takoe ¢usnueckas 3amada. CocraB gusudeckoil 3amaun. Ousudeckas Teopus M pelieHue
3ama4. 3HaueHue 3agad B oOyueHuu W ku3HH. Knaccudukanus (usnueckux 3agad mo TpeOOBaHUIO,
CoJIepKaHuIo, croco0y 3ananus u perieHus. [Ipumepsl 3anad Bcex BuaoB. CocTaBieHue (pu3ndeckux
3amady. OcHOBHBIE TpeOoBaHUS K cocTaBlieHUIO 3amad. CrmocoObl M TEXHHKA COCTaBIEHHUS 3ajad.
[Ipumepsl 3a1a4 BceX BUAOB.



IIpaBuia n npuembl pemeHusi GU3nYeCKUX 3a1a4 - 4 yaca

OO6mue TpeboBaHUs TIPH pelieHUH (U3UYECKUX 3ahad. DTambl perieHus (pu3ndeckoi 3amgayu.
Pabora ¢ Tekcrom 3amaun. AHanu3 (U3NYECKOTO SIBICHUSA; (OPMYIHpPOBKA HJIEH pelieHus (IUiaH
peuieHus). BoinosnHenue miana pemeHus 3agaun. YucinoBoi pacuer. Mcnosib30BaHNEe BBIYMCINUTENBHON
TEXHUKH JJIs pacyeToB. AHanmu3 penieHuss U ero 3HaueHue. OdopmiieHue pemieHus. TunuyHbe
HEIOCTaTKA TpPH pPEUICHHH W OQOpPMIICHHM pelieHus (u3ndeckod 3amaun. M3ydeHue mnpuMepoB
pemeHus 3ama4. Pa3ziauyHple MpHEMBl U CHOCOOBI PEHICHHUS: AITOPUTMBI, aHAJOTHH, TE€OMETPUUYECKHE
npuemsl. Metoa pazMepHoOCTel, rpaguuecKrue peleHus 1 T. 1.

JIlnHaMHUKa U CTATHKA - [ YaCOB

KoopaunaTtHblli MeTON pemieHus 3ajad IO MexaHHWKe. PemreHune 3agad Ha OCHOBHBIE 3aKOHBI
nuHaMuKU: HploTOHA, 3aKOHbBI A CUJI TATOTEHUS, YIPYTOCTH, TPEHUS, CONpOTHBIIEHUs. Pemienue
3aJla4 Ha JABM)KEHUE MaTepUAJIbHOW TOYKHU, CUCTEMbI TOUEK, TBEPOTO Teja MOJ AeHCTBUEM HECKOJIbKUX
ciI. 3aJauyd Ha ONpEJeNIeHUE XapaKTEpUCTHK paBHOBECUS (U3NYECKUX CHUCTEM. 3aJayd Ha MPUHIUI
OTHOCUTENIbHOCTH: KMHEMAaTUYEeCKHE W JAMHAMUYECKHE XapaKTEPUCTUKH [IBUKEHHS Tejla B Pa3HbIX
MHEpUHMANBHBIX cucTeMax oTcuera. [lonbop, cocTaBieHHWe W pelleHHe M0 HMHTepecaM pa3iMuHBIX
CIOKETHBIX 3aJ]au: 3aHUMaTeJbHbIX, IKCIEPUMEHTAIBHBIX C OBITOBBIM COJIEPKAHUEM, C TEXHUUECKUM U
KpaeBeAUECKUM COJEpKaHUEM, BOEHHO-TEXHMUYECKUM COJEP)KaHHEM. OKCKYpCHH C LEJbl0 0TOOpa
JAHHBIX VISl COCTABJICHMS 3aa4.

3aKkoHbI cOXpaHeHHs - § 4acoB

Knaccudukanus 3agau mo MexaHuKe: pelIeHUE 3aad CPeICTBAaMU KUHEMAaTHKH, JUHAMHKH, C
ITIOMOIIIBIO 3aKOHOB, COXpPaHEHUs. 3a/laud Ha 3aKOH COXPAHEHUS UMIIYJIbCA U PEAKTUBHOE IBUKECHHE.
3ajaun Ha ompezeneHue paboThl W MOIIHOCTH. 3aJauyd Ha 3aKOH COXpaHEHUs U TpeBpalleHUs
MeXaHW4YecKoil sHeprun. Pemrenue 3agau HeckoabKuMU criocobamu. CocTaBieHHE 3a/1a4 Ha 3aJjaHHbIE
00BEKTHI WM SBJICHUS. B3anMonpoBepka pemaeMsix 3aj1a4. 3HAKOMCTBO € MPUMEpaMH peUIeHHs 3a1a4
10 MEXaHHUKE PECITYOJMKAHCKMX U MEXAYHapOJHbIX oiaumMiuaa. KoHcTpyKTopckue 3a1aun U 3a1a4u Ha
IIPOEKTHI: MOJENb aKCEIEPOMETPa, MOJENb MaaTHUKa DyKo, MOJENb KPOHIITEHHA, MOJENb ITyHIKH C
IIPOTUBOOTKATHBIM YCTPOMCTBOM, IPOEKTHI CAMOABIKYIIUXCS TEJIEIKEK, IPOEKThl YCTPOWCTB [UIs
HaOJI0/IEHUS] HEBECOMOCTH, MOJIENIb aBTOKO0JIEOATEIbHOM CUCTEMBI.

CTpoeHue U CBOICTBA ra3oB, JKHIAKOCTel U TBEPIABIX TeJ - 6 4YacoB

KauecTBeHHBIE 3aJauM Ha OCHOBHBIE IIOJIOKEHUS M OCHOBHOE YPAaBHEHHE MOJCKYJISPHO-
kuHetnueckoi Teopun (MKT). 3agaun Ha onucaHue NOBeAECHUS UICAIBHOTO ra3a: OCHOBHOE YpaBHEHHE
MKT, omnpenencHue CKOPOCTU MOJIEKYJ, XapaKTEPUCTUKU COCTOSIHUSA ra3a B U30MpoLeccax. 3aJauyu Ha
CBOMCTBA IIapoOB: UCIOJb30BaHME YypaBHeHHa MenneneeBa — KilamelipoHa, XapakTepuCTHKa
KPUTHYECKOTO COCTOSHHS. 3aJayd Ha ONMCaHHE SBJICHUH IOBEPXHOCTHOIO CIlos; paboTa Cuil
MIOBEPXHOCTHOTO HATSHKEHMs, KalUJUIAPHbIE SBJIECHUS, U30BITOYHOE IABJICHHE B MBUIBHBIX ITy3bIPSX.
3azayy Ha OINpENEICHUE XapaKTEPUCTUK BIAXKHOCTH BO3/yXa. 3a7add HAa ONPEICIICHUE XapaKTePUCTUK
TBEPJIOTO TeNa: abCONMIOTHOE U OTHOCUTENIBHOE YJUIMHEHHE, TEIUIOBOE pacIIMpeHue, 3amac IpoYHOCTH,
cwia ynpyroctd. KadecTBeHHbIE M KOJMYECTBEHHBIE 3aJayd. YCTHBIM [Ualor IpU pELICHUU
Ka4yeCTBEHHBIX 3aJau. ['paduueckue u s3kcriepuMeHTalbHbIE 331241, 33JJa4ud OBITOBOI'O COJEPKAHUS.

OCHOBBI TEPMOJUHAMMKH - 6 YacoB

KomOuHupoBaHHbIE 3a7ayd Ha MEPBBIA 3aKOH TEPMOJAMHAMMKH. 3aJaud Ha TEIUIOBbIE
JBUraTesid. DKCKypCcHus ¢ LeNIblo cOopa JaHHBIX IS cocTaBieHus 3a1ad. KoHCTpykTopckue 3agadu u
3aJa4d Ha INPOEKTBL: MOJEIb Ta30BOTO TEPMOMETPA; MOJAEIb MNPEAOXPAaHUTEIBHOIO KialaHa Ha
OTIPECIIEHHOE JIaBJICHUE; ITPOEKTHI UCIIOJIb30BAaHMUS Ia30BBIX IIPOLECCOB /IS MTOJaYM CUTHAJIOB; MOJIENb
TEIUIOBOM MAallIMHBI; TPOEKTHI IPAKTUYECKOTO ONPENEICHHSI paAlyca TOHKMX KallUJUIIPOB.



TemaTnueckoe MmiIaHNpoBaHue Y4eOHOr0 Kypca

1 yac B Heae110, Bcero 34 yaca

Ne HaumeHoBaHue TeMbl Kou-Bo
m\n 4acoB
1 | Yro Takoe ¢usmueckas 3amava. CocraB usmueckoii 3agaun. Ousmueckas TeOpHUs 1

U pelIeHue 3a/1a4. 3HaYCHUE 33124 B O0YUCHHUH U )KU3HH.

2 Knaccudukanuss ¢usudecknx 3amad Mo TpeOOBAHUIO, COJCPIKAHUIO, CIIOCO0Y 1
3agaHud U pemenus. [Ipumepsl 3a1a4 BCeX BHJIOB.

3 | CocraBnenne ¢usznyeckux 3agad. OCHOBHBIC TPEOOBAHUS K COCTABICHHIO 3a/1ad. 1
CriocoObl ¥ TeXHHKaA cocTaBiieHus 3a1a4. [Ipumepsl 3a1a4y Bcex BUJIOB.

4 | O6mue TpeOoBaHUA TMpU pemieHHH (U3NYECKUX 3a7ad. Tambl pelIeHus 1
¢uznueckoi 3a1aun. Pabora ¢ TekcTom 3agauu.

Ananu3 ¢uznueckoro sBieHus; GopMyIupoBKa WAECHU pelieHHs (IJIaH pelIeHus).

5 | Bemmonnenne miana pemeHus 3agadd. Yuciosod pacuer. Mcnonb3oBaHue 1
BBIYMCIIATENIEHOW TEXHUKH JUISI PAacdyeToB. AHAIM3 PEUICHUS W €ro 3HauYeHHE.
OdopmieHue pereHusl.

6 | TunmnyabIe HETOCTATKH TPU pEIIeHUH W O(GOPMIICHWH pereHus (QU3MUecKon 1
3amaun. V3ydeHue npuMepoB pemeHus 3a1a4.

7 | Pa3nuuHple TpuweMbl W CHOCOOBI  PEHICHUS:  AITOPHTMBI,  aHAJIOTHUH, 1
reoMeTpHUYECKUe pUeMbl. MeToT pasMepHOCTeH, rpadudecKrie pemeHns 1 T. 1.

8 | KoopauHaTHBIN METOMI pElICHNUs 3a/1a4 110 MEXaHUKE. 1

g9 | Pemenue 3amau Ha OCHOBHBIE 3aKOHBI TUHAMUKU: HpIOTOHA, 3aKOHBI JUISL CHUJI 1
TATOTEHUS, YOIPYTOCTH, TPEHUS, COMPOTUBIICHHUSL.

10 | Pemenue 3amau Ha ABMKEHHE MaTepUaIbHONW TOYKH, CHUCTEMBI TOYEK, TBEPIOTO 1
TeJa MoJ JeCTBUEM HECKOJIbKUX CHJL.
11 | 3amauu Ha ompeeNieHne XapaKTePUCTUK paBHOBECUS! (U3UUYECKUX CUCTEM. 1
12 | 3amaum Ha TNPUHIUI OTHOCHUTEIBHOCTH: KHUHEMATHUYECKUE W JAUHAMUYECKUE 1
XapaKTEePUCTHUKH JIBI)KEHUS TeJla B Pa3HbIX MHEPIHAIbHBIX CUCTEMaX OTCYETA.
[ToxOop, cocraBieHHe W pelIeHHE [0 MHTEpPecaM pPa3UYHbIX CIOKETHBIX 3a/1ad:
13 3aHUMATEJIbHBIX, YIKCIEPUMEHTATbHBIX C OBITOBBIM COJIEPKAHUEM, C TEXHHUYECKUM 1
Y KpaeBeAUECKUM COIep)KaHHEM, BOCHHO-TEXHUYECKUM COJIEP>KaHUEM.
DKCKypcUM ¢ IIenbl0 0TOOpa JaHHBIX JJs cocTaBieHust 3amgad. llogbop,
14 | coCTaBieHME U pEUIEHHE TI0 UWHTEpecaM pa3IMYHBIX CIOKETHBIX 3a/ad: 1
3aHUMATEJIbHBIX, YIKCIEPUMEHTATbHBIX C OBITOBBIM COJIEPKAHUEM, C TEXHUUECKUM
Y KpaeBeAUECKUM COJIeP)KaHHEM, BOCHHO-TEXHUYECKUM COJIEP>KaHUEM.
15 | Knaccudukanus 3agau nmo MexaHuKe: pelIeHHe 3a]ad CpeJCTBaMU KMHEMAaTHKH, 1
JMHAMHKH, C TIOMOIIBIO0 3aKOHOB, COXpaHEHUSI.
16 | 3agaum Ha 3aKOH COXPAHEHUS UMITYJIbCa U PEaKTUBHOE JIBIKEHUE. 1
17 | 3amaum Ha ompeneneHue paboThl U MOIITHOCTH. 1
18 | 3agaun Ha 3aKOH COXpAaHEHUs U MPEBpAIllEHUs] MEXaHUYECKON SHEPTUH. 1
19 | Pemenne 3amau HeckoimbkuMmH crocobamu. CocTaBieHHE 3ajJady Ha 3aJaHHbIE 1
00BEKTHI MJIH sIBJICHHs. B3anMonpoBepka pemaemMbIx 3a1au.
20 | 3HaKOMCTBO C NpHUMepaMH pelIeHHs 3a/ad M0 MeXaHHKe PeCcIyOIMKAaHCKUX H 1
MEXJIyHApOIHBIX OJUMITHA]L.
KoHcTpykTOpCcKHE 3ajauul U 3a[ja4d HA MIPOEKThI: MOJEb aKCeJIepOMeTpa, MOJIENb
21 | vastuuka ®yko, MojeNb KpOHIITEHHA, MOJAENb IYIIKA C MPOTHBOOTKATHBIM 1

YCTpOﬁCTBOM, IMPOCKTHI CaMOJIBMIKYHIUXCA TCIICIKCK.




22

KoHcTpykTopckue 3amaud W 3a7add Ha MPOCKTHI: MPOCKTHI YCTPOUCTB IS
HaOJIIOIEHU HEBECOMOCTH, MOJIEIb aBTOKOIE0aTEILHOM CHCTEMBI.

23

KauecTtBenHble 3ajlayl Ha OCHOBHBIE TIOJIOKEHHMSI W OCHOBHOE YypaBHEHHE
MoJeKyJsspHO-KuHeTnueckoit reopun (MKT).

24

3azauy Ha ONMCAHUE MOBEACHMS MJICAIbHOTO Ta3a: ocHOoBHOe ypaBHeHue MKT,
ONPENCICHUE CKOPOCTH MOJIEKYJN, XapaKTEPUCTHUKUA COCTOSHUSA ras3a B
M30IpoLeccax.

25

3ajau Ha CBOMCTBa IapoOB: MHCIIOJIb30BaHME ypaBHEHUss MeHneneeBa —
Knanelipona, xapakTepucTuKa KpUTHYECKOTO COCTOSIHHUSL.

26

3agaun Ha  ONHCAHHWE SIBJICHUU TOBEPXHOCTHOTO  cjos; paboTa  cui
IMOBCPXHOCTHOI'O HATSXKCHUA, KAIIUJIJIAPHBIC SABJICHUA, I/I36I)ITO‘-IHOG JaBJICHUC B
MBUIBHBIX TY3BIPAX. 3a/1a4M Ha ONPECICHUE XapaKTePUCTUK BIAKHOCTH BO3IyXa.

27

3agaun  Ha ONpEACICHUE XapaKTEPUCTHK TBEPAOTO Teia: aOCoNIOTHOE W
OTHOCHUTEJIBHOE YIUIMHCHHE, TEIJIOBOE pACIIMPEHUE, 3amac MPOYHOCTH, CHIIa

YIPYrOCTH.

28

KavecTBeHHbIE M KOJIMYECTBEHHBIC 3a/1a4ud. YCTHBIA JUAJOT TPU PELICHUU
KaueCTBEHHBIX 3ajad. [paduyeckue M OKCIEPUMEHTAbHBIE 3aJaud, 3a/a4u
OBITOBOTO COJICPKAHMSL.

29

KoMOuHupoBaHHbI€ 331a4l Ha TIEPBbIN 3aKOH TEPMOJIUHAMUKH.

30

[Ipumeps! 3ananus u pemenus 3aaa4 EI'D. O6mue He1oCTaTKu MU BBINOJIHEHUH
saganui EI'O

31

3aaun Ha TEIUIOBLIE ABUTATEIIH.

32

KoHcTpykTopckue 3amauu ¥ 3aa4l Ha TPOEKTHI: MOJEIh T'a30BOTO0 TEPMOMETPA;
MOJIeNTb TIPEAOXPAHUTEIBHOTO KIIallaHa Ha OMpPEACJICHHOE aBIICHUE, MPOCKTHI
WCTIOJIb30BAHUSI TA30BBIX IPOIECCOB ISl TOJAaYd CUTHAIOB; MOJENb TEIJIOBOM
MAIIIHHBI.

33

DKCKypCHs C 1eNIbI0 cOOpa JaHHBIX JJIsi COCTABIICHUS 3a/1a4.

34

KoHncTpykropckue 3amauyum M 3aJadyd Ha IPOEKTHI: MPOEKTHl IMPAKTHYECKOTO
OTpeAeNeHUs paiyca TOHKUX KaluUISIPOB.
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Kypca BreypouHoii iesiTe/ibHOCTH «3aHAMAaTe/IbHAS (PHIHKA»

ans obyqaromuxcst 10 kimacca

n.A3BecrkoBbii 2023





Pabouas mporpaMma BHEYpOUYHOW JEATENBHOCTH «3aHMMarenbHas ¢usuka» aas 10 kmacca
pazpaborana Ha ocaoBe: @I'OC COO, ocHOBHOIT aBTOpCKOil mporpammsl 1o pusnke A.B. Iepbimkuna,
H.B. ®unonosuua, E.M. I'yrHuka; aBropckoil mporpammsel: B.A. Opnos, FO.A. CaypoBa «Metosl
pemeHust PU3MUECKUX 3a7a4W»; IPOTpaMMbl (POPMUPOBAHUS YHUBEPCAIBHBIX YUCOHBIX ICHCTBHIA.

Lenp Kypca — pa3BUTHE MHTEpeca K (PU3UKE M pEeIIeHUI0 (GU3NUECKUX 3a1ad U (OPMHUpPOBAHHE
MPEJCTAaBICHUN O TIOCTAHOBKE, KIacCU(UKAINH, IPUEMaxX U METOAaxX PEIICHUS MIKOJIbHBIX (PU3MYECKUX
3ajad.

LIleHHOCTHBIMH OPUEHTUPAMU IIPH OCBOSHHUHU KypCa CIYXaT. COIMaJbHAs COMMIAPHOCTD, TPy H
TBOPYECTBO, HAyKa, UICKYCCTBO, IPUPO/Ia, YEIOBEUYECTBO U €TI0 Pa3BUTHE.

Ha u3yuenne mporpamMmbl BHEYPOYHOH JEATENBHOCTH «3aHMMarenbHas (usuka» B 10 kiacce
oTBOIUTCA 1 4 B Henmenmo, Bcero 34 yaca B rof.

I[Inanupyembie pe3yJibTaThbl OCBOEHHS Y4eOHOI0 Kypca

N3yueHue Kypca BHEypouHOH jedrenbHOCTH «PuU3MKa» HApaBJIeHO Ha (popmHpoBaHUE
JTUYHOCTHBIX, METaNpeAMETHBIX W TPEIMETHBIX pPEe3yIbTaTOB OOy4YeHHUs, COOTBETCTBYIOIIUX
TpeOoBaHUsAM (enepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIAapTa OCHOBHOTO OOIIETo
00pazoBaHUs:

JIn4HOCTHBIE PEe3yabTATHI:

1. dopmupoBaHuE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH K
caM0OOpPa30BaHUI0O M CAaMOPA3BUTHIO HAa OCHOBE MOTHBAllMM K OOYyYEHHMIO W MO3HAHUIO, Pa3BUTHE
CaMOCTOSITEJILHOCTH B MPUOOPETEHUH U COBEPIIIEHCTBOBAHUHU HOBBIX 3HAHUN;
2. ®opmupoBaHHE TO3HABaTEJIbHBIX HHTEPECOB, PAa3BUTHE HHTEIUICKTYalbHBIX, TBOPYECKUX
crocoOHoCTeH, (HOpPMHPOBAHHE OCO3HAHHOTO BBHIOOpAa M TIOCTPOCHWE AATbHEHUINECH WHIUBUIyaTbHOU
TpaeKTopuu 0Opa30BaHus;
3. Bocnuranume poccuiickoW TpakAaHCKOW HMICHTUYHOCTH: IMAaTPUOTHU3MA, YBaxkeHUs K OTe4YecTBy,
OCO3HaHMs BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAyKH;
4. @opMHpOBaHUE IEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH U OOIIECTBEHHOM MPAKTUKH, YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHHUS MPUPOIbI, B
HEOOXOUMOCTH Pa3yMHOTO HCIOJIb30BaHUS JOCTHXKEHUN HAYKW M TEXHOJOTUH IS JTAlbHEWIIEero
Pa3BUTHUS YEIOBEYECKOTO OOIIECTBA, YBaXKEHHS K TBOPIIAM HAyKH M TEXHUKH, OTHOLIECHUS K (PU3UKE KaK
K 2JIEMEHTY 00I1[e4eTIOBEYECKON KYIbTYPHI;
5. YMeHHe KOHTPOJIMPOBATH MPOLECC U Pe3ylbTaT yueOHOM M HCCIe0BaTeIbCKON JESITeNIbHOCTH B
mpolLecce 3y4eHus 3aKOHOB MTPUPO/IBL;
6. dopmupoBaHHEe KOMMYHHKATUBHOW KOMIIETEHTHOCTM B OOIIEHUU U COTPYAHHUYECTBE CO
CBEpPCTHHUKAMHU, ACTbMH CTapIIEro W MIAJAIIEr0 BO3pacTa, B3POCIBIMU B Ipoliecce 00pa3oBaTeIbHOM,
0OIIECTBEHHO MOJIE3HOH, yueOHO-HCCIeI0BATENBCKOM, TBOPUECKOM U APYTrUX BUJIOB ACSITEILHOCTH,
7. ®opMHpOBaHHE OCHOB JKOJOTMUECKOM KYIBTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YpPOBHIO
9KOJIOTHYECKOTO MBIIUICHUS, Pa3BUTHUE OMbITA SKOJOTUYECKH OPUEHTHPOBAHHON pedieKCHBHO-
OLIEHOYHOM JI€ATEIbHOCTH B )KU3HEHHBIX CUTYaIUAX
8. KpUTUYHOCTH MBILIUICHUS, HHUIIUATHBA, HAXOYMBOCTh, AKTUBHOCTh MPH PEIICHUH MPAKTUYECKUX
3ajay.

MeranpeameTHble pe3yinbTaThl:
1. YMeHue caMoCTOSTENbHO ONpPEAesaTh e CBOEro 00ydeHUs, CTaBUTh U (GOPMYIUPOBATH Ui CeOs
HOBBIE 33/1a4i B yu&Oe, pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MO3HABATENHHON NESATENbHOCTH;
2. YMeHue COOTHOCUTh CBOM JACUCTBUSL C IUIAHUPYEMBIMH pe3yjibTaTaMHU, OCYHIECTBJISATH KOHTPOJIb
CBOEH JESITeNbHOCTH B MPOIECCe JOCTIKEHUS PE3yNbTara, OMPeNeNsaTh CIOCOObI JEHCTBHI B paMKax
MPEJIOKEHHBIX YCIOBUM M TpeOOBaHUN, KOPPEKTUPOBATH CBOM JEHCTBHS B COOTBETCTBHH C
W3MEHSIOLIECUCS CUTYyallUe;
3. VYMenue ompenensaTh TOHATUSA, CO3/laBaTh  OOOOILIEHWS, YCTaHABIWBAaTh  aHAJOTHH,
KIIaCCU(HUITMPOBATH, CAMOCTOSITEILHO BHIOMPATh OCHOBAHUS M KPUTEPHH IS KIIaCCUDUKAIINN;





4. VYcraHaBnuBaThb  IPUYMHHO-CIIEJICTBEHHBIE  CBSI3UM, CTPOMTH  JIOTUYECKOE  pacCyXKJIEHUE,
YMO3aK/II04eHNe (MHAYKTUBHOE, JEAYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BBIBOIBL;
5. Pa3BuTHE KOMIETEHTHOCTH B OOJIACTH MCIIOJIb30BAaHHUS HH(POPMALMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOT Ui,
6. IlepBoHauyanmpHBIE TNPEACTABICHUS 00 HICIX M O MeToAax (U3MKM Kak 00 yHUBEPCAIbHOM
MHCTPYMEHTE HAYKU U TEXHUKH, O CPEICTBE MOJICIUPOBAHUS SIBJIICHUN U IIPOLIECCOB;
7. YMenue BUCTh (PU3NYECKYIO 33a4y B KOHTEKCTE NMPOOJIIEMHON CUTYallud B APYTHX AUCLHUIUIMHAX, B
OKPYKAIOUIEH KU3HU;
8. YMeHHe HaxXOJUTh B PAa3JIMYHBIX MCTOYHHKAX HMHMOPMAIUIO, HEOOXOAUMYIO ISl pEHICHUS
bu3nYecKuX 3a/a4, U MPEACTABIATh €€ B MOHIATHOW (hopMe, MPUHUMATh PEIICHUE B YCIOBHUAX HEMOJIHON
WK N30BITOYHOM, TOYHOW WIIM BEPOSITHOCTHOM MH(pOPMAIIHH;
9. YMeHue opraHu30BBIBaTh y4eOHOE COTPYIHHYECTBO M COBMECTHYIO NIESTEIBHOCTh C YUUTEIEM WU
CBEpPCTHHKAaMHU; paboTaTh HWHIUBUIYAJIbHO W B TpYIIE: HAaxXoJuTh OOIIee pelIleHHe W pas3penarb
KOH(JIMKTBI HA OCHOBE COIVIACOBAaHUS MO3ULMHI U ydyeTa UHTEPECOB; (POPMYIUPOBATH, APTYMEHTUPOBAThH
1 OTCTauBaTh CBOE MHEHHUE.
10. YMeHue BBIABUTaTh TUIIOTE3bI IPU PELICHNUH 33Ja4l TOHUMATh HE0OX0JUMOCTh UX ITPOBEPKH;
11. [lonumMaHue CyIHOCTH AITOPUTMHYECKUX NMPEANMCAHUN U YMEHHE JEHCTBOBATh B COOTBETCTBHHU C
MIPEAJIOKEHHBIM AITOPUTMOM.

[IpeameTHBIE pe3ynbTaThI:
1. Oco3HaHMEe LIEHHOCTH M 3HaueHUsl (PU3MKU U ee 3aKOHOB ISl MOBCETHEBHOM >KM3HHU YEJIOBEKa U €€
POJIA B pa3BUTUHU MAaTEPHUAIILHON U TyXOBHOM KYJIBTYPBI.
2. ®opMUpOBaHUE MPEICTaBICHUN O 3aKOHOMEPHOW CBS3M U MO3HABAEMOCTHU SIBJICHHUI NMPUpPOAbI, 00
O00OBEKTUBHOCTH HAY4YHOIO 3HAHHUS, O cHCTeMooOpasyromieil poiau (U3NKU IS Pa3BUTHUSL JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTHH.
3. ®opmupoBaHHe MPEACTABICHUNA O 3aKOHOMEPHOM CBSI3M M TMO3HABAEMOCTH SIBJICHHI MPUPOJBI, 00
00BEKTUBHOCTH HAYYHOT'O TIO3HAHUS, O CUCTEMOOOpPa3yroliel poi (GU3KNKH JUIs pa3BUTHS JPYTUX HayK,
TEXHHUKHU U TEXHOJIOTHH.
4. ®opmupoBaHUEe TEPBOHAYAIBHBIX MPEACTABICHUNA O (PU3MUECKOW CYIIHOCTH SIBJICHUN TPUPO/IBI,
BUJAX MaTEpUH, YCBOEGHUE OCHOBHBIX HJE€H MEXAaHUKU, MOJEKYIAPHOH (PU3MKH, SIEKTPOIUHAMHKH,
(Gu3uKN aToMa ¥ aTOMHOTO si/Ipa.
5. YcBoeHus cMbicia (PU3NYECKUX 3aKOHOB, PACKPBIBAIOLINX CBSA3b (PU3MUECKUX SABJICHHUH, OBJIAaJCHUE
MOHATUHHBIM aIAapaTOM U CUMBOJIMYECKUM SI3bIKOM (DU3UKU.
6. ®opMupoBaHHE HAyYHOI'O MHMPOBO33pPEHMs KaK pe3yibTaTa M3ydeHus (yHIAMEHTAJIbHBIX 3aKOHOB
(GU3uKN; YMEHHUs IOJIb30BAaThCS METOJAMU HAay4HOIO IO3HAHMS NPUPOJBI: IPOBOJUTH HAOIIOICHMS,
CTPOMTH MOJIEIH U BBIABUIaTh TMIIOTE3bl, OTHICKUBATh U (POPMYJIMPOBATH JOKA3aTEIbCTBA BBIJIBUHYTHIX
TUIIOTE3; IUIAHUPOBATH U BBINOJIHATh HKCIEPUMEHTHI, IIPOBOJUTH NPSAMBIE U KOCBEHHBIE MU3MEPEHUS C
UCIOJb30BaHUEM IpPHOOPOB, 0OpabaTbiBaTh pe3yJIbTaTbl H3MEPEHHUH, MOHUMAaTh HEU30eKHOCTb
NOTPELIHOCTEH JIOOBIX M3MEpPEHMH, OLEHMBATh TI'PAHMIbI MOTPELIHOCTEH H3MEPEHUH, MpeaCcTaBisTh
pe3yabTaThl U3MEPEHUH C MOMOILBIO TAa0HILL, TpaUKOB U GOPMYIIL.
7. OOHapyXUBaTh 3aBUCUMOCTU MEXAY GU3NUECKUMU BEIMYMHAMH, BBIBOJAUTH U3 SKCIEPUMEHTAIIBHBIX
(haKToOB M TEOPETUUECKUX MOJeNel (pu3nueckrue 3aKoHbl, OObSICHATH MOJYYEHHbIE pe3ylbTaThl U JeaTh
BBIBO/IBI;
8. Ilonumanue (pU3NYECKUX OCHOB W MPHUHIMIIOB JeHCTBUs (pabOThl) MAIIMH U MEXaHU3MOB, CPE/ICTB
NEPEABMKEHNS U CBSA3U, OBITOBBIX MPUOOPOB, MPOMBILIUIEHHBIX TEXHOJIOTUYECKHX MPOLIECCOB, BIUSHUS
UX Ha OKpYXKAalolyl0 Cpely, OCO3HAHHE BO3MOXHBIX IPUYMH TEXHOTCHHBIX U DKOJIOTHYECKHUX
Katactpod;
9. ®opMupoBaHHEe yMEHMsS MNPHUMEHATh TEOPETHUECKHE 3HAHUSA N0 (U3UKE Ha NpPAKTHKE, pellaTh
¢u3nyeckue 3ajlayd; IUIAHUPOBATh B IIOBCEIHEBHOM JKM3HM CBOM JIEHCTBHS C TNPUMEHEHHEM
MOJTyYE€HHBIX 3HAHUN 3aKOHOB MEXaHHMKH; YMEHHUS M0JIb30BaThCS (PU3NUECKUM TEKCTOM (QHAJIM3UPOBATh,
U3BJIEKaTh HEOOX0AUMYIO MH(OpPMAIMIO), TOYHO U I'PaMOTHO BBIPAXaTh CBOM MBICIU C NMPUMEHEHHEM
MaTeMaTU4yecKoil TEPMUHOIOTMU U CUMBOJIMKH, IPOBOJIUTH KIIaCCU(UKAIIMH, JTOTHYECKHe 000 CHOBaHMS;
10. Bnanenue 6a30BbIM MOHATUHHBIM aNIapaToM 10 OCHOBHBIM pa3JieliaM COAEpIKaHusl.

B pe3synbprare nuzydeHus JaHHOTO Kypca:
obyuarowuLicsa Hay4umcs





- [TorumaTh U OOBSICHATH CMBICH MOHSITHIA: (PU3UYECKOE SIBJICHHE, TUIIOTE3a, 3aKOH, TEOPHS,
BEIIIECTBO, B3aUMOJCHCTBUE;

- IloHumatp 1 OOBACHATH CMBICI (PU3UUECKUX BEIIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CHJIa,
UMIYNbC, paboTa, MEXaHWYeCKasi SHEPTHs, BHYTPEHHSS SHEprusi, abCOIIOTHAS TeMIepaTypa, CpeaHss
KMHETUYECKasl YHEPTUsl YaCTULL BEIIECTBA, KOJIUYECTBO TEIUIOTHI, IEMEHTAPHBIN JIEKTPUUECKUM 3apsik;

= I[TounMaTe W OOBSICHATH CMBICI (1)I/I3I/I‘~I€CKI/IX 3aKOHOB KIJIAaCCHYCCKOM MCXaHUKU,
BCCMHUPHOTO TATOTCHUA, COXPAHCHUS SHCPIrun, UMITYJIbCA U SJICKTPHUYICCKOI0 3apsiaaa, TCPMOJUHAMUKHU

- OnuceIBaTh U OOBSICHATH (PU3UYECKUE SABJICHUS M CBOMCTBA TEJ: IBMKCHHE HEOSCHBIX TEI U
HMCKYCCTBEHHBIX CIYTHHUKOB 3€MJIM; CBOWCTBAa Ta30B, MXHUIAKOCTEH U TBEPABIX TEJ; CBOWCTBA
AIEKTPUIECKOTO TOJIS;

- OTnMuaTh TUIIOTE3Bl OT HAYYHBIX TEOPUI;
- JlenaTe BBIBOABI HA OCHOBE HKCIIEPUMEHTAIbHBIX JAHHBIX;

- [IpuBOIUTH MpUMEpHI, TOKA3BIBAIOIINE, YTO: HAOIIONECHHUS U DKCHEPUMEHT SIBIISIOTCS
OCHOBOHM ISl BBIJIBUOKEHUSI TUIOTE3 W TEOPUM, MO3BOJISIIOT MPOBEPUTh MCTHUHHOCTH TEOPETHUYECKUX
BEIBOJIOB;

- IIporoBapuBaTh BCIyX PEIICHUE U AaHAM3UPOBATH ITOJTYYEHHBIN OTBET;

= Ucnonn3oBars HpI/IO6pCTeHHI)Ie 3HaHUA W YMCHHA B HpaKTquCKOfI JACATCIIBHOCTU H
MOBCEIHEBHOM JKM3HM JJsi: oOecriedueHusi 0€30MacHOCTH  KM3HENEATENIbHOCTH B  Ipoliecce
HCIIOJIL30BAHUST OBITOBBIX 3J'I€KTpOHpI/I60pOB, OICHKKW BJIMAHHA Ha OpPraHu3M 4YCJIOBCKa W JAPYyruc
OpraHu3Mbl 3arpsa3HCHUA oxpymaromeﬁ Cp€abl; paluOHAJIBHOTO IMPUPOAOIIOJIB30BAHUA W 3allUThI
OKpY)KaroIEenl Cpeibl

THonyuum 603moxcHOCMb HAYUUMBCA:

- aHaIM3MpPOBaTh Takue (QU3MYECKHe SBJIEHUS, KakK JBI)KEHHE HEOECHBIX Tel H
UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOKMCTBA I'a30B, )KUAKOCTEH U TBEPIBIX TEII;

- MOCJICIOBATEILHO BBITIOJIHATh U TIPOTOBAPHBATH ITAIbl PEIICHHS 3314l CPEIHETO YPOBHS
CIIOKHOCTH;

- BBIIOJHATH U 0OPMIISATH SKCIIEPUMEHT 110 33JJaHHOMY 1a0JIOHY,
- pemaTh KOMOMHUPOBAHHBIE 331a4H;
- COCTaBIIATH 33J]a4l HAa OCHOBE COOpaHHBIX JAHHBIX;

- BOCIIpMHUMATh Pa3IMdHbIC HCTOYHUKH I/IH(bOpMaI_[I/II/I, T'OTOBUTH COO6H.I€HI/I${, JOKJIadblI,
HCCICO0OBATCIIbCKHEC pa6OTI)I,

- coOmrofarh nmpaBuiia TEXHUKH 0€30MacHOCTU IIpH paboTe ¢ 000pyI0BaHUEM,
- COCTaBIIATH COOOIIEHUE 10 3aJaHHOMY aJTOPUTMY;

- (dopmynupoBaTh LIeTIb NPEACTOSALICH e TEIbHOCTH; OLIEHUBATh PE3YJIbTaT;
- paboTath B mape, B rpyIIie, MPUCIYIIUBATHCS K MHEHUIO OJIHOKIIACCHUKOB;
- BIaJIeTh METOJIaMU CAMOKOHTPOJISI K CAMOOLIEHKH.

Conep:xanne yueO0HOro Kypca

10 kaace

®u3nueckas 3anava. Kimaccudukanus 3aaay - 3 yaca

Uro takoe ¢usnueckas 3amada. CocraB gusudeckoil 3amaun. Ousudeckas Teopus M pelieHue
3ama4. 3HaueHue 3agad B oOyueHuu W ku3HH. Knaccudukanus (usnueckux 3agad mo TpeOOBaHUIO,
CoJIepKaHuIo, croco0y 3ananus u perieHus. [Ipumepsl 3anad Bcex BuaoB. CocTaBieHue (pu3ndeckux
3amady. OcHOBHBIE TpeOoBaHUS K cocTaBlieHUIO 3amad. CrmocoObl M TEXHHKA COCTaBIEHHUS 3ajad.
[Ipumepsl 3a1a4 BceX BUAOB.





IIpaBuia n npuembl pemeHusi GU3nYeCKUX 3a1a4 - 4 yaca

OO6mue TpeboBaHUs TIPH pelieHUH (U3UYECKUX 3ahad. DTambl perieHus (pu3ndeckoi 3amgayu.
Pabora ¢ Tekcrom 3amaun. AHanu3 (U3NYECKOTO SIBICHUSA; (OPMYIHpPOBKA HJIEH pelieHus (IUiaH
peuieHus). BoinosnHenue miana pemeHus 3agaun. YucinoBoi pacuer. Mcnosib30BaHNEe BBIYMCINUTENBHON
TEXHUKH JJIs pacyeToB. AHanmu3 penieHuss U ero 3HaueHue. OdopmiieHue pemieHus. TunuyHbe
HEIOCTaTKA TpPH pPEUICHHH W OQOpPMIICHHM pelieHus (u3ndeckod 3amaun. M3ydeHue mnpuMepoB
pemeHus 3ama4. Pa3ziauyHple MpHEMBl U CHOCOOBI PEHICHHUS: AITOPUTMBI, aHAJOTHH, TE€OMETPUUYECKHE
npuemsl. Metoa pazMepHoOCTel, rpaguuecKrue peleHus 1 T. 1.

JIlnHaMHUKa U CTATHKA - [ YaCOB

KoopaunaTtHblli MeTON pemieHus 3ajad IO MexaHHWKe. PemreHune 3agad Ha OCHOBHBIE 3aKOHBI
nuHaMuKU: HploTOHA, 3aKOHbBI A CUJI TATOTEHUS, YIPYTOCTH, TPEHUS, CONpOTHBIIEHUs. Pemienue
3aJla4 Ha JABM)KEHUE MaTepUAJIbHOW TOYKHU, CUCTEMbI TOUEK, TBEPOTO Teja MOJ AeHCTBUEM HECKOJIbKUX
ciI. 3aJauyd Ha ONpEJeNIeHUE XapaKTEpUCTHK paBHOBECUS (U3NYECKUX CHUCTEM. 3aJayd Ha MPUHIUI
OTHOCUTENIbHOCTH: KMHEMAaTUYEeCKHE W JAMHAMUYECKHE XapaKTEPUCTUKH [IBUKEHHS Tejla B Pa3HbIX
MHEpUHMANBHBIX cucTeMax oTcuera. [lonbop, cocTaBieHHWe W pelleHHe M0 HMHTepecaM pa3iMuHBIX
CIOKETHBIX 3aJ]au: 3aHUMaTeJbHbIX, IKCIEPUMEHTAIBHBIX C OBITOBBIM COJIEPKAHUEM, C TEXHUUECKUM U
KpaeBeAUECKUM COJEpKaHUEM, BOEHHO-TEXHMUYECKUM COJEP)KaHHEM. OKCKYpCHH C LEJbl0 0TOOpa
JAHHBIX VISl COCTABJICHMS 3aa4.

3aKkoHbI cOXpaHeHHs - § 4acoB

Knaccudukanus 3agau mo MexaHuKe: pelIeHUE 3aad CPeICTBAaMU KUHEMAaTHKH, JUHAMHKH, C
ITIOMOIIIBIO 3aKOHOB, COXpPaHEHUs. 3a/laud Ha 3aKOH COXPAHEHUS UMIIYJIbCA U PEAKTUBHOE IBUKECHHE.
3ajaun Ha ompezeneHue paboThl W MOIIHOCTH. 3aJauyd Ha 3aKOH COXpaHEHUs U TpeBpalleHUs
MeXaHW4YecKoil sHeprun. Pemrenue 3agau HeckoabKuMU criocobamu. CocTaBieHHE 3a/1a4 Ha 3aJjaHHbIE
00BEKTHI WM SBJICHUS. B3anMonpoBepka pemaeMsix 3aj1a4. 3HAKOMCTBO € MPUMEpaMH peUIeHHs 3a1a4
10 MEXaHHUKE PECITYOJMKAHCKMX U MEXAYHapOJHbIX oiaumMiuaa. KoHcTpyKTopckue 3a1aun U 3a1a4u Ha
IIPOEKTHI: MOJENb aKCEIEPOMETPa, MOJENb MaaTHUKa DyKo, MOJENb KPOHIITEHHA, MOJENb ITyHIKH C
IIPOTUBOOTKATHBIM YCTPOMCTBOM, IPOEKTHI CAMOABIKYIIUXCS TEJIEIKEK, IPOEKThl YCTPOWCTB [UIs
HaOJI0/IEHUS] HEBECOMOCTH, MOJIENIb aBTOKO0JIEOATEIbHOM CUCTEMBI.

CTpoeHue U CBOICTBA ra3oB, JKHIAKOCTel U TBEPIABIX TeJ - 6 4YacoB

KauecTBeHHBIE 3aJauM Ha OCHOBHBIE IIOJIOKEHUS M OCHOBHOE YPAaBHEHHE MOJCKYJISPHO-
kuHetnueckoi Teopun (MKT). 3agaun Ha onucaHue NOBeAECHUS UICAIBHOTO ra3a: OCHOBHOE YpaBHEHHE
MKT, omnpenencHue CKOPOCTU MOJIEKYJ, XapaKTEPUCTUKU COCTOSIHUSA ra3a B U30MpoLeccax. 3aJauyu Ha
CBOMCTBA IIapoOB: UCIOJb30BaHME YypaBHeHHa MenneneeBa — KilamelipoHa, XapakTepuCTHKa
KPUTHYECKOTO COCTOSHHS. 3aJayd Ha ONMCaHHE SBJICHUH IOBEPXHOCTHOIO CIlos; paboTa Cuil
MIOBEPXHOCTHOTO HATSHKEHMs, KalUJUIAPHbIE SBJIECHUS, U30BITOYHOE IABJICHHE B MBUIBHBIX ITy3bIPSX.
3azayy Ha OINpENEICHUE XapaKTEPUCTUK BIAXKHOCTH BO3/yXa. 3a7add HAa ONPEICIICHUE XapaKTePUCTUK
TBEPJIOTO TeNa: abCONMIOTHOE U OTHOCUTENIBHOE YJUIMHEHHE, TEIUIOBOE pacIIMpeHue, 3amac IpoYHOCTH,
cwia ynpyroctd. KadecTBeHHbIE M KOJMYECTBEHHBIE 3aJayd. YCTHBIM [Ualor IpU pELICHUU
Ka4yeCTBEHHBIX 3aJau. ['paduueckue u s3kcriepuMeHTalbHbIE 331241, 33JJa4ud OBITOBOI'O COJEPKAHUS.

OCHOBBI TEPMOJUHAMMKH - 6 YacoB

KomOuHupoBaHHbIE 3a7ayd Ha MEPBBIA 3aKOH TEPMOJAMHAMMKH. 3aJaud Ha TEIUIOBbIE
JBUraTesid. DKCKypCcHus ¢ LeNIblo cOopa JaHHBIX IS cocTaBieHus 3a1ad. KoHCTpykTopckue 3agadu u
3aJa4d Ha INPOEKTBL: MOJEIb Ta30BOTO TEPMOMETPA; MOJAEIb MNPEAOXPAaHUTEIBHOIO KialaHa Ha
OTIPECIIEHHOE JIaBJICHUE; ITPOEKTHI UCIIOJIb30BAaHMUS Ia30BBIX IIPOLECCOB /IS MTOJaYM CUTHAJIOB; MOJIENb
TEIUIOBOM MAallIMHBI; TPOEKTHI IPAKTUYECKOTO ONPENEICHHSI paAlyca TOHKMX KallUJUIIPOB.





TemaTnueckoe MmiIaHNpoBaHue Y4eOHOr0 Kypca

1 yac B Heae110, Bcero 34 yaca

Ne HaumeHoBaHue TeMbl Kou-Bo
m\n 4acoB
1 | Yro Takoe ¢usmueckas 3amava. CocraB usmueckoii 3agaun. Ousmueckas TeOpHUs 1

U pelIeHue 3a/1a4. 3HaYCHUE 33124 B O0YUCHHUH U )KU3HH.

2 Knaccudukanuss ¢usudecknx 3amad Mo TpeOOBAHUIO, COJCPIKAHUIO, CIIOCO0Y 1
3agaHud U pemenus. [Ipumepsl 3a1a4 BCeX BHJIOB.

3 | CocraBnenne ¢usznyeckux 3agad. OCHOBHBIC TPEOOBAHUS K COCTABICHHIO 3a/1ad. 1
CriocoObl ¥ TeXHHKaA cocTaBiieHus 3a1a4. [Ipumepsl 3a1a4y Bcex BUJIOB.

4 | O6mue TpeOoBaHUA TMpU pemieHHH (U3NYECKUX 3a7ad. Tambl pelIeHus 1
¢uznueckoi 3a1aun. Pabora ¢ TekcTom 3agauu.

Ananu3 ¢uznueckoro sBieHus; GopMyIupoBKa WAECHU pelieHHs (IJIaH pelIeHus).

5 | Bemmonnenne miana pemeHus 3agadd. Yuciosod pacuer. Mcnonb3oBaHue 1
BBIYMCIIATENIEHOW TEXHUKH JUISI PAacdyeToB. AHAIM3 PEUICHUS W €ro 3HauYeHHE.
OdopmieHue pereHusl.

6 | TunmnyabIe HETOCTATKH TPU pEIIeHUH W O(GOPMIICHWH pereHus (QU3MUecKon 1
3amaun. V3ydeHue npuMepoB pemeHus 3a1a4.

7 | Pa3nuuHple TpuweMbl W CHOCOOBI  PEHICHUS:  AITOPHTMBI,  aHAJIOTHUH, 1
reoMeTpHUYECKUe pUeMbl. MeToT pasMepHOCTeH, rpadudecKrie pemeHns 1 T. 1.

8 | KoopauHaTHBIN METOMI pElICHNUs 3a/1a4 110 MEXaHUKE. 1

g9 | Pemenue 3amau Ha OCHOBHBIE 3aKOHBI TUHAMUKU: HpIOTOHA, 3aKOHBI JUISL CHUJI 1
TATOTEHUS, YOIPYTOCTH, TPEHUS, COMPOTUBIICHHUSL.

10 | Pemenue 3amau Ha ABMKEHHE MaTepUaIbHONW TOYKH, CHUCTEMBI TOYEK, TBEPIOTO 1
TeJa MoJ JeCTBUEM HECKOJIbKUX CHJL.
11 | 3amauu Ha ompeeNieHne XapaKTePUCTUK paBHOBECUS! (U3UUYECKUX CUCTEM. 1
12 | 3amaum Ha TNPUHIUI OTHOCHUTEIBHOCTH: KHUHEMATHUYECKUE W JAUHAMUYECKUE 1
XapaKTEePUCTHUKH JIBI)KEHUS TeJla B Pa3HbIX MHEPIHAIbHBIX CUCTEMaX OTCYETA.
[ToxOop, cocraBieHHe W pelIeHHE [0 MHTEpPecaM pPa3UYHbIX CIOKETHBIX 3a/1ad:
13 3aHUMATEJIbHBIX, YIKCIEPUMEHTATbHBIX C OBITOBBIM COJIEPKAHUEM, C TEXHHUYECKUM 1
Y KpaeBeAUECKUM COIep)KaHHEM, BOCHHO-TEXHUYECKUM COJIEP>KaHUEM.
DKCKypcUM ¢ IIenbl0 0TOOpa JaHHBIX JJs cocTaBieHust 3amgad. llogbop,
14 | coCTaBieHME U pEUIEHHE TI0 UWHTEpecaM pa3IMYHBIX CIOKETHBIX 3a/ad: 1
3aHUMATEJIbHBIX, YIKCIEPUMEHTATbHBIX C OBITOBBIM COJIEPKAHUEM, C TEXHUUECKUM
Y KpaeBeAUECKUM COJIeP)KaHHEM, BOCHHO-TEXHUYECKUM COJIEP>KaHUEM.
15 | Knaccudukanus 3agau nmo MexaHuKe: pelIeHHe 3a]ad CpeJCTBaMU KMHEMAaTHKH, 1
JMHAMHKH, C TIOMOIIBIO0 3aKOHOB, COXpaHEHUSI.
16 | 3agaum Ha 3aKOH COXPAHEHUS UMITYJIbCa U PEaKTUBHOE JIBIKEHUE. 1
17 | 3amaum Ha ompeneneHue paboThl U MOIITHOCTH. 1
18 | 3agaun Ha 3aKOH COXpAaHEHUs U MPEBpAIllEHUs] MEXaHUYECKON SHEPTUH. 1
19 | Pemenne 3amau HeckoimbkuMmH crocobamu. CocTaBieHHE 3ajJady Ha 3aJaHHbIE 1
00BEKTHI MJIH sIBJICHHs. B3anMonpoBepka pemaemMbIx 3a1au.
20 | 3HaKOMCTBO C NpHUMepaMH pelIeHHs 3a/ad M0 MeXaHHKe PeCcIyOIMKAaHCKUX H 1
MEXJIyHApOIHBIX OJUMITHA]L.
KoHcTpykTOpCcKHE 3ajauul U 3a[ja4d HA MIPOEKThI: MOJEb aKCeJIepOMeTpa, MOJIENb
21 | vastuuka ®yko, MojeNb KpOHIITEHHA, MOJAENb IYIIKA C MPOTHBOOTKATHBIM 1

YCTpOﬁCTBOM, IMPOCKTHI CaMOJIBMIKYHIUXCA TCIICIKCK.






22

KoHcTpykTopckue 3amaud W 3a7add Ha MPOCKTHI: MPOCKTHI YCTPOUCTB IS
HaOJIIOIEHU HEBECOMOCTH, MOJIEIb aBTOKOIE0aTEILHOM CHCTEMBI.

23

KauecTtBenHble 3ajlayl Ha OCHOBHBIE TIOJIOKEHHMSI W OCHOBHOE YypaBHEHHE
MoJeKyJsspHO-KuHeTnueckoit reopun (MKT).

24

3azauy Ha ONMCAHUE MOBEACHMS MJICAIbHOTO Ta3a: ocHOoBHOe ypaBHeHue MKT,
ONPENCICHUE CKOPOCTH MOJIEKYJN, XapaKTEPUCTHUKUA COCTOSHUSA ras3a B
M30IpoLeccax.

25

3ajau Ha CBOMCTBa IapoOB: MHCIIOJIb30BaHME ypaBHEHUss MeHneneeBa —
Knanelipona, xapakTepucTuKa KpUTHYECKOTO COCTOSIHHUSL.

26

3agaun Ha  ONHCAHHWE SIBJICHUU TOBEPXHOCTHOTO  cjos; paboTa  cui
IMOBCPXHOCTHOI'O HATSXKCHUA, KAIIUJIJIAPHBIC SABJICHUA, I/I36I)ITO‘-IHOG JaBJICHUC B
MBUIBHBIX TY3BIPAX. 3a/1a4M Ha ONPECICHUE XapaKTePUCTUK BIAKHOCTH BO3IyXa.

27

3agaun  Ha ONpEACICHUE XapaKTEPUCTHK TBEPAOTO Teia: aOCoNIOTHOE W
OTHOCHUTEJIBHOE YIUIMHCHHE, TEIJIOBOE pACIIMPEHUE, 3amac MPOYHOCTH, CHIIa

YIPYrOCTH.

28

KavecTBeHHbIE M KOJIMYECTBEHHBIC 3a/1a4ud. YCTHBIA JUAJOT TPU PELICHUU
KaueCTBEHHBIX 3ajad. [paduyeckue M OKCIEPUMEHTAbHBIE 3aJaud, 3a/a4u
OBITOBOTO COJICPKAHMSL.

29

KoMOuHupoBaHHbI€ 331a4l Ha TIEPBbIN 3aKOH TEPMOJIUHAMUKH.

30

[Ipumeps! 3ananus u pemenus 3aaa4 EI'D. O6mue He1oCTaTKu MU BBINOJIHEHUH
saganui EI'O

31

3aaun Ha TEIUIOBLIE ABUTATEIIH.

32

KoHcTpykTopckue 3amauu ¥ 3aa4l Ha TPOEKTHI: MOJEIh T'a30BOTO0 TEPMOMETPA;
MOJIeNTb TIPEAOXPAHUTEIBHOTO KIIallaHa Ha OMpPEACJICHHOE aBIICHUE, MPOCKTHI
WCTIOJIb30BAHUSI TA30BBIX IPOIECCOB ISl TOJAaYd CUTHAIOB; MOJENb TEIJIOBOM
MAIIIHHBI.

33

DKCKypCHs C 1eNIbI0 cOOpa JaHHBIX JJIsi COCTABIICHUS 3a/1a4.

34

KoHncTpykropckue 3amauyum M 3aJadyd Ha IPOEKTHI: MPOEKTHl IMPAKTHYECKOTO
OTpeAeNeHUs paiyca TOHKUX KaluUISIPOB.
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