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COJEPKAHUE

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o mpupone. HayuHble mMeToApl MO3HaHUS OKpyKarouiero mupa. Pomnp
JKCIIEPUMEHTa W TEOpHUH B TMpollecce IO3HAHHUS MPUPOJbL. OIKCIEPUMEHT B (usuke.
MonenupoBanue GU3NIECKUX SBICHUI U niporieccoB. Hayunslie runore3sl. @u3nveckue 3aKOHBI
u teopuu. ['panunel npuMeHuMocTH (u3ndeckux 3akoHOB. [IpunHuun coorBerctBusi. Ponb u
MecTo (u3MKH B (OPMUPOBAHUM COBPEMEHHON HAyYHOH KapTHHBI MHpa, B MPAKTHYECKON
JeATEIbHOCTH JIFOIEH.
Hemoncmpayuu
1.AHaznoroBble ¥ IU(QPOBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.
Pasnen 2. Mexanuka
Tema 1. Kunemamuka

Mexanuueckoe BmkeHHe. (OTHOCHUTENBHOCTh MEXaHWYecKoro aABmxkeHus. Cucrema
orcuéra. Tpaekropus. Ilepemenienue, cKOpocTs (CpelHss CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOpPEHHE MaTepUaIbHOM TOYKH, MX MPOEKIMH Ha OCH CHUCTeMbl KoopauHat. CroxeHue
MEepPEMENICHUI U CIIOKEHUE CKOpocTeil. PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEWHOE
IBUKeHHUE. ['paduKu 3aBHCHMOCTH KOOPIWHAT, CKOPOCTH, YCKOPEHUS, MYTH U IMEePEMEIICHUS
MaTepuaibHOW TOYKH OT BpemeHH. CBOOOAHOE majieHue. YCKOpEHHE CBOOOJHOTO MaJICHUS.
KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepUAIbHOM TOYKH 10 OKPY’KHOCTH C IMTOCTOSIHHOU MO
MOJIYJII0 CKOPOCTBIO. YTIOBasi CKOPOCTh, JIMHEWHasi ckopocTh. [leproa u yactota oOpaieHusl.
IleHTpOocTpeMuTENBHOE yCKOpeHHEe. TeXHHUecKue yCTpPOWMCTBA M IIPAKTUYECKOE NPHUMEHEHHE:
CIIUJOMETP, JBUKEHUE CHAPSIOB, LICTTHbIE U PEMEHHBIE MepeIayu.
Hemoncmpayuu
1.Monens cuctemsbl OTCUETA, HIUTFOCTPALUS KHHEMATHUYECKUX XapaKTEPUCTUK JIBUIKECHHUS;
2. IIpeobpazoBanue ABMKEHUHN C UCTIOJIB30BAaHUEM MPOCTHIX MEXAaHU3MOB;
3. [lageHue Ten B BO3QyXe U B pa3peKEHHOM IIPOCTPAHCTBE;
4. HabmroieHne BHKEHUSI TeJla, OpOIIEHHOTO TOJT yTIIOM K TOPU30HTY M TOPU30HTAIBHO;
5. U3mepenne yckopeHus: CBOOOTHOTO MaICHNUS;
6. HarmpaBnenue ckopocTH npu JBUKEHUH 10 OKPYKHOCTH.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomot
1.3yueHne HEpaBHOMEPHOTO IBUKEHHUS C LEBIO ONPEIEIECHNUS] MTHOBEHHOW CKOPOCTH;
2. UccnenoBanue COOTHOIICHHS MEXIY MYTSIMH, MPONACHHBIMU TEJIOM 3a MOCIEAOBATENIbHbIC
paBHBIE TIPOMEXKYTKH BPEMEHU IMPU PABHOYCKOPEHHOM IBHKEHUU C HAYaJIbHOM CKOPOCTHIO,
PaBHOH HYIIIO;
3. U3yuenue nBW>KEHUS MApUKa B BI3KOM KUJKOCTH;
4. N3yueHue IBUKEHUS Tela, OPOLIEHHOTO TOPU3OHTAIBHO.
Tema 2. /lunamuxa

ITpuauun otHocurenbHoCcTH [Nanunes. [lepBriii 3akoH HeroTona. MHEpIManbHbIE CUCTEMBI
orcuéra. Macca Tema. Cwma. [lpunnun cynepnosunuu cwi. Bropod 3akoH HpioTona ms
MarepuanbHOM Touku. Tperuil 3akoH HploTOHA [71s1 MaTepuanbHBIX TOYEK. 3aKOH BCEMHUPHOTO
tarotenus. Cuna Tsokectd. [lepBas kocmuyeckast ckopocts. Cuia ynpyroctu. 3akoH ['yka. Bec
tena. Tpenue. Bunsl Tpenus (mMokosi, CKonbkeHus, kaueHusi). Cuna tpenus. Cyxoe TpeHHe.
Cwta TpeHHS CKOJIbKEHHUS U cuiia TpeHus nmokos. Koaddurment tpenus. Cuna conpoTHBICHUS
IpU JABWOKEHUM TeJla B KUAKOCTH Wiu rase. lloctymarenpHOe M BpallaTelbHOE JIBUKEHUE
a0COJIIOTHO TBEPOTO Tesla. MOMEHT CHIIBI OTHOCUTENILHO OcH BpamieHus. [1nedo cumsl. YcmoBus
paBHOBECHs TBEPAOro Tejla. TEXHUYECKUE YCTPOWMCTBA M IPAKTUYECKOE IPUMEHEHHUE:
MOIIUITHUKH, JTBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.
Hemoncmpayuu
1.SIBnenue nnepnuy;
2. CpaBHEHUE MacC B3aUMOJICUCTBYIOIINX TEI;
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3. Bropoii 3akoH HeloTOHa;
4. U3mepenue cui;
5. CnoxxeHue CHi,
6. 3aBUCHMMOCTH CHJIBI YIPYTOCTH OT Aeopmarum;
7. HeBecomocTs. Bec Tena npu ycKopeHHOM MOAbEME U MAJCHHH;
8. CpaBHEHUE CUJI TPEHUS TIOKOS, KAUEHHSI U CKOJIBLKEHUS;
9. YcnoBus paBHOBecus TBEPAOTO Tena. Buabl paBHOBecusl.
Yuenuueckuii skcnepumenm, nabopamopusie padomot
1.M3yuenue ABM>KeHUs OpyCcKa MO0 HaKJIOHHOM TUIOCKOCTH;
2. HccnenoBaHue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B TPYKUHE U PE3UMHOBOM
obpasrie, oT ux nedopmanuu;
3. UccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAIICHHUS.
Tema 3. 3aKkoHbl cOXpaHeHUus 6 MEXAHUKE

Hmnynbc MaTepuabHOM TOUKH (Tesa), CUCTEMBl MaTepUalbHbIX ToueK. MMmynbce cuiibl u
M3MEHEHHE HMITyJibca Teja. 3aKOH COXpaHEHHWs MMITyjbca. PeakTuBHOe nBmkeHue. Pabora
cuiibl. MoutHocTs cuibl. Kunernueckas sHeprust MaTepuaabHOU Touku. Teopema 00 u3MeHeHuu
KUHeTH4ecko »Hepruu. lloreHumanbHass »sHeprusd. IloTeHumanbHass »HEprus ynpyro
neGopMupoBaHHOW TPYXHUHBI. lloTeHIManbHas SHEprHUsl Tena BOIHM3M TOBEPXHOCTH 3E€MIIH.
[loreHuuanbHble U HEMOTEHIHMANbHbIE CHIbL. CBs3p pabOThl HEMOTEHIMAIBHBIX CHUJ C
M3MEHEHHEM MEXaHMYECKON I3HEPIHH CUCTEMBI TeJl. 3aKOH COXPAaHEHUS! MEXaHUYECKOW SHEPIUH.
VYrpyrue v Heynpyrue CTOJIKHOBEHHUs. TeXHHUeCKHe yCTPOMCTBA U MPAKTUYECKOE TPUMEHEHUE:!
BOJIOMET, KOTIEP, MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.
Hemoncmpayuu
1.3aK0H coxpaHEHUs UMITYJIbCa;
2. PeakTuBHOE JIBH)KEHUE;
3. Ilepexo mOTEHIIMATBLHON SHEPTHUH B KHHETHYECKYIO U 0OpaTHO.
Yuenuueckuii sxkcnepumenm, nabopamopnsie padvomot
1.13yuenue aOCOJNIIOTHO HEYHpPYroro yjapa ¢ TIOMOIIBIO JBYX OJIMHAKOBBIX HUTSIHBIX
MasITHUKOB;
2. UccnenoBanue cBsi3u pabOTHI CHIIBI C N3MEHEHHEM MEXaHWYECKOI YHEPTUu Teyla Ha MpUMepe
PacTsKEHUsSI PE3UHOBOTO XKTIyTa.
Pa3nea 3. Mousekyasipuas pu3nka 1 TepMOAUHAMHUKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOI MeopUul

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH M UX ONBITHOE 0OOCHOBAHUE.
bpoyHnoBckoe aBwkenue. Auddysus. XapakTep IBHKEHUS U B3aUMOACWUCTBUS YacTHUI]
BeulecTBa. Mojenu CTpOEHHsS Ta30B, XKUAKOCTEH W TBEPABIX Tel U OOBSCHEHHE CBOWCTB
BElIECTBA Ha OCHOBE JTHUX Mozeneil. Macca u pasmepsl Mosekyn. KommdecTBo BeliecTsa.
[TocTostnnast ABorampo. TemnoBoe paBHoBecue. Temmeparypa u e€ wusmepenue. I[llkama
temneparyp Llenscus. Mognens wupeanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEeOpUM MHJIealbHOIO ra3za. AOCOIIOTHas TeMmIeparypa Kak Mepa CpeaHei
KMHETUYECKOW JHEpPruu TEIUIOBOrO JBMKEHUs dacTull rasa. lllkama temmneparyp KenpBuHa.
l'azoBbie 3akoHBI. YpaBHeHue MennaeneeBa—Kianeiipona. 3akon Jlamprona. M3ompoueccsl B
UlealbHOM Tra3e C IIOCTOSIHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe mpeacTaBiIeHUe
M30IPOLIECCOB: HM30TepMa, H30Xopa, H300apa. TexHuyeckue yCTpPOWCTBa U MPaKTUUYECKOE
IpUMEHEHHE: TepMOMETp, OapoMeTp.
Hemoncmpayuu
1.0mbITHI, JOKa3BIBAIOIIME JAMCKPETHOE CTPOGHHME BellecTBa, Qororpaduu  MOJIEKys
OPraHUYEeCKUX COCTMHEHUN;
2. OnbIThl 10 1B GY3UH KUIKOCTEH U Ta30B;
3. Mopenb OpOyHOBCKOTO JIBHIKCHHS;
4. Mopnens onbita IlITepHa;



5. OnbIThI, TOKa3bIBAIOIIKME CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBUS;
6. Mojenb, WTIOCTPUPYIOIIas MPUPOAY JABJICHUS Ta3a HA CTEHKU COCYa,
7. OnbIThI, WUTIOCTPUPYIOLIUE YPAaBHEHHE COCTOSHUS UACATBHOTO raza, H30MpOIECChI.
Yuenuueckuii sxkcnepumenm, nabopamopusie padomot
1.0npenenenre Macchl BO3ayXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE M3MEpEHUN 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIepaTyphl BO3/lyXa B HE;
2. UccrnenoBanue 3aBUCMOCTH MEXKy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOro Trasa.
Tema 2. Ocnosvt mepmoounamurku

Tepmoaunamuyeckasi cuctemMa. BHYTpeHHsIsI SHeprus TEpPMOAMHAMMYECKON CHCTEMbI U
crocoObl €€ uzmeHeHus. KonndyectBo TermioTsl U pabora. BHyTpeHHssS 3HEprus 0lHOATOMHOIO
U7eanbHOro raza. Buael Teronepenaun: TerIONpPOBOAHOCTh, KOHBEKIUS, H3TyYeHHE. Y AeNbHas
TETIIOEMKOCTH BelecTBa. KomuuecTBo TemoThl mpu Teruionepenade. Ilonstiue 06 agnadbarnom
npouecce. [lepBriii 3akoH TepmoauHamMuku. [IpuMeHeHue mepBoro 3akoHa TEPMOAMHAMUKH K
u3onpoueccaM. ['paduyeckas uHTEepnpeTanus padboTsl rasza. BTopoil 3akoH TEpMOIWHAMHKH.
HeoOpatumocTs npoueccoB B npupoze. TerioBble MamuHbl. [IpuHIUNBI 1eHCTBUS TEIIOBBIX
mammH. [IpeoOpazoBaHus SHEPTUU B TEILIOBBIX MamuHaX. KoaphuIueHT mone3Horo aeicTBus
teruioBoi MmamuHbl. [{ukn Kapao u ero xodp@uimeHT moine3Horo AeucTBUs. DKOJIOTHYECKHE
npo0JIeMbl TEMJIOPHEPreTUKU. TEeXHHYECKHe YCTPOWCTBAa U MPAKTUYECKOE IPHUMEHEHHE:
JBUTATENh BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBLHUK, KOHAULIMOHED.
Hemoncmpayuu
1.M3MeHeHue BHYTPEHHEW HEPTUU Tella MPU COBEPIICHUU pabOThI: BHUIET MPOOKHU U3 OYTHUIKH
1OJl JEMCTBHEM CXKATOTO BO3AyXa, HarpeBaHwe 3(upa B JATYHHOH TpyOKe MyTEM TpEHHUs
(BuaCOIEMOHCTpAITHS );
2. VI3MeHeHne BHYTpEHHEH SHepruu (TeMnepaTypsl) Tena Mpu TeIuionepeaaye;
3. OmbIT 110 aMabaTHOMY PaCIIMPEHHIO BO3AyXa (OMBIT C BO3IYIIHBIM OTHHBOM);
4. Monenu mapoBoi TYpOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO JABUTATEIIS.
Yuenuueckuit 3xcnepumenm, nadopamopnsie padomot
1.3mepenue yaenbHOM TemI0EMKOCTH.
Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[Tapoo6pa3oBanue u koHaeHcalus. Vcnapenue u kunenune. AOCONMIOTHAS U OTHOCUTEbHAS
BJIQXKHOCTH BO3Ayxa. HacklmeHHbIM map. YiaenpHas TemioTa mapooOpa3oBaHus. 3aBHCHUMOCTH
TEMIEpaTypbl KUNEHUs OT JaBieHus. [BEppoe Teno. Kpucramimueckue u amopgHble Tena.
AHM30TpOnIUsA CBOMCTB KpucTaiioB. JKunkue Kpuctaiisl. COBpEeMEHHbIE MaTepualbl.
[InaBnenune M KpucrtaumMzanus. YaenbHas Termiora miasieHus. CyOmumanus. YpaBHEHUE
TEIIoBOro OanaHca. TexXHUYecKHe YCTpONCTBAa M MPAKTHUYECKOE MPUMEHEHHUE: TUTPOMETP U
TICUXPOMETP, KAJIOPUMETP, TEXHOJOTHUHU TOJTYyUYEHHUsI COBPEMEHHBIX MaTE€pUaioB, B TOM YHCIIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.
Hemoncmpayuu
1.CBolicTBa HaCHIIIEHHBIX TAPOB;
2. Kunienue mpu NOHM>KEHHOM JIaBJICHUU;
3. CriocoObl U3MepeHus BIaKHOCTH;
4. HabGmroieHne HarpeBaHus U TJIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTBA;
5. JleMoHCTpalvs KPUCTAIIIIOB.
Yuenuueckuit sxcnepumenm, naéopamopnsvie padomot
1.M3mepeHne OTHOCUTEBHON BIKHOCTH BO3TyXa.
Pa3znea 4. diiekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa

ONeKTpu3anusa Tell. OJEeKTpUYeCKud 3apsia. JBa BHIAa SIEKTPUYECKHX  3apsI0B.
[IpoBOIHUKH, AMAIEKTPUKU U TOJYINPOBOJHUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsijia.
B3aumopeiictue 3apsinoB. 3akoH Kynona. TodedHBIN AMEKTPUYECKUN 3apsl. DIEKTPUUECKOE
nosie. Hanpsix€HHOCTh 3nekTpruyeckoro noss. [IpuHuun cyneprno3uiy 3IeKTPUYECKUX MOJIEH.
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Jluauy HanpsOKEHHOCTH  AJIEKTpUYecKoro moiis. PaboTa cuil 31€KTpOCTATHYECKOrO IOJIS.
[Torenuuan. PasHocTs noTeHuManoB. [IpOBOAHUKY U JUAIEKTPUKHU B JIIEKTPOCTATUYECKOM IIOJIE.
JusnexTpuyeckass IMPOHULAEMOCTb.  DIJIEKTPOEMKOCTh. KoHnaeHcatop.  DIEKTpPOEMKOCTH
IUIOCKOTO KOHJEHCATopa. DHEprusl 3apsuKeHHOro KOHAEHcaropa. TeXHMUYECKHE YCTPOMCTBA U
MIPAaKTUYECKOE TPUMEHEHHUE: DSJIEKTPOCKOI, 3JEKTPOMETpP, HIIEKTPOCTATUYECKAsl 3allluTa,
3a3eMJICHHE AIIEKTPOIPUOOPOB, KOHJCHCATOP, KOMMPOBAIBHBIN anmapar, CTpyHHBINA IPUHTED.
Hemoncmpayuu
1.YcTpoiicTBO M npuHIMI AEHCTBUS AIEKTPOMETPA;
2. B3aumopeiicTBie HadIeKTPU30BAHHBIX TE;
3. DIEeKTpUUECcKOe MOJIe 3apsKEHHBIX TEJ;
4. ITpOBOAHUKY B 3JIEKTPOCTATUYECKOM IIOJIE;
5. DneKTpocTaTUyecKas 3allnTa;
6. JIM3IEeKTPUKH B SJIEKTPOCTATUUECKOM TIOJIE;
7. 3aBUCUMOCTb IEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAAU IIACTHH, PACCTOSIHUS
MEXIY HUMH U TU3JIEKTPUUIECKON MPOHULIAEMOCTH;
8. DHeprus 3apsHKEHHOTO KOHIEHCATOpa.
Yuenuueckuii sxkcnepumenm, nabopamopuwvie padbomot
1.3mepenue 31eKTpOEMKOCTH KOHEHCATOPA.
Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunulx cpeoax

DNEeKTPUUECKUN TOK. YCIIOBHUS CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. VMcTOUHMKM TOKa.
Cuia toka. IlocrosHubiil Tok. Hampsixenue. 3akoH Oma 1 ydacTKa LENU. DJIEKTPUYECKOe
CONPOTUBIICHHE. YEIbHOE CONpPOTHBICHUE BewecTBa. IlocnenoBarenbHoe, NapajlIeNIbHOE,
CMEIIIaHHOE COeTUHEHUE MPOBOAHMKOB. PaboTa anektpuyeckoro Toka. 3akoH J[xoyns—Jlenua.
MOIIHOCTD 3NEKTPUYECKOTO TOKA. ODJIEKTPOJBMKYIAS CHUJIa U BHYTPEHHEE CONPOTHBIICHHE
UCTOYHUKAa ToKa. 3akoH Oma g moiaHOW (3aMKHYTOH) snekTpuueckoi nenu. Kopotkoe
3aMbIKaHHUE. DJIEKTPOHHAs MPOBOJMMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTHBIICHUS
METaJNIOB OT Temneparypbl. CBEpXIPOBOAUMOCTb. DJIEKTPUUECKU TOK B Bakyyme. CBOMCTBa
ANEeKTpOHHBIX TyukoB. [lomynpoBomnuku. CoOcTBeHHass M NpUMECHass MPOBOAMMOCTh
NoNynpoBOIHUKOB. CBolicTBa p—N-niepexoaa. [loaynpoBogHIKOBBIE MPUOOPHI. DIEKTPUUECKUN
TOK B pacTBOpax M pacijiaBax JIEKTPOJUTOB. DIEKTPOIUTHYECKAST AUCCOLUALUSA. DIEKTPOIIN3.
DneKTpuuecknii Tok B razax. CaMOCTOSTENbHBI M HECAaMOCTOSITENbHBIM pa3psan. MomHus.
IInazma. TexHudeckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aAMIIEPMETP, BOJIBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTPOHArpEBaTENbHBIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP COMPOTHUBJICHUS, BaKYyMHBIH IHOJ, TEPMHUCTOPHI M (OTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.
Hemoncmpayuu
1.M3mepenHue cuibl TOKa M HAMIPSHKCHHUS,
2. 3aBHCHMOCTh CONPOTHBIICHHUS IIWIMHJIPHYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOIIATA
MONIEPEYHOT0 CEYEHUS U MaTepHaa;
3. CMemranHOe COeIMHEHUE MTPOBOTHUKOB;
4. Tlpsmoe u3MepeHUe OHIEKTPOABIKYIIECH cuibl. KOpoTKkoe 3aMbIKaHWE TallbBAHHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS;
5. 3aBHCUMOCTH COMTPOTUBIICHHS METAJIIOB OT TEMIIEPATYPHI;
6. [IpoBOIMMOCTB 31EKTPOJIUTOB;
7. VickpoBo# pa3psl ¥ MPOBOJUMOCTb BO3TyXa;
8. OTHOCTOPOHHSISI IPOBOJMMOCTbD JTHOIA.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot
1.M3y4eHne cMEIaHHOTO COEAMHEHHSI PE3UCTOPOB;
2. 3mepenue 21eKTPOABUKYIIEH CHUITbl MICTOYHUKA TOKA U €70 BHYTPEHHET0 COMPOTHUBRIICHUS;
3. Haburotenme amekTposunsa.



INVNIAHUPYEMBIE PE3YJIbTATbBI
OcBoenne yueOHOro mpeamera «®dusnka» Ha YpOBHE CPEIHETO OOILIero oO0pa3oBaHUS
(6a3oBBIi  ypOBEHb) JODKHO  OOECIIEUHTH  JIOCTIDKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI:

1). I'paxxaaHckoe BOCIUTAHME:

- c(OPMUPOBAHHOCTH T'PAXKIAHCKON MO3ULIKUN 00YYaroIIerocss Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHICKOT0 O0IECTBa;

- TpPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUECKMX TyMAHHUCTHUYECKUX U JIEMOKPaTHYECKUX
IICHHOCTEI;

- TOTOBHOCTh BECTHM COBMECTHYIO JEATEIbHOCTh B HHTEpecax TIpakJaHCKOTro OOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3aliu;

- YMEHHE B3aMMOJCHCTBOBATH C COI[MAIIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (DYHKUIMSIMU
Y Ha3HAuYEHUEM;

- TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH J1eATEIBHOCTH.

2). IlaTrpnoTHyecKkoe BOCIIUTAHHE:

- ¢hOpMHUPOBAHHOCTH POCCUICKOM IPa’KIaHCKOW UICHTHUYHOCTH, TAaTPUOTU3MA;

- [ICHHOCTHOE OTHOIIEHHE K FOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUICKUX YUEHBIX B
obnactu (pU3MKU U TEXHUKU.

3). lyXoBHO-HpPaBCTBEHHOE BOCIMTAHME:

- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBE/ICHUS;

- CIIOCOOHOCTbH OLICHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYSACh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESATEIbHOCTH YYEHOTO;

- OCO3HAHKE JMYHOTO BKJIA/Ia B IIOCTPOCHUE YCTOHYHUBOTO Oy TyIIETO.

4). JcTeTHYeCcKOEe BOCIMTAHME:

- ACTETMYECKOE OTHOILEHUE K MUPY, BKJIIOYas 3CTETUKY HAy4YHOI'O TBOPYECTBA, IPHUCYLIETO
buznyeckoil Hayke.

5). TpyaoBoe BocnnuTanue:

- UHTEpPEC K pa3Nu4HbIM chepam npodeccuoHANbHON eATEeIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C
¢u3MKOW W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyuiell mnpodeccuu u
pean30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,

- TOTOBHOCTh U CIIOCOOHOCTh K OOpa3OBaHHIO W CaMOOOpa30BaHUIO B 00JacTH (PU3UKU Ha
MPOTSKEHUU BCEH )KU3HU.

6). DKo0rHYECKOEe BOCTIUTAHME:

- cOPMHUPOBAHHOCTh JSKOJOTMYECKON KYJIbTYphl, OCO3HaHHE TIJIOOAJBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

- IUTAHUPOBAHUE U OCYILIECTBJICHUE JICVCTBUI B OKPY’KAIOLIEH Cpele HAa OCHOBE 3HAHUS LEeH
YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

- pacuIMpeHue OmbITa JEATEIbHOCTH SKOJIOIMUECKON HampaBIEHHOCTH HA OCHOBE MMEIOLINXCS
3HaHUH 10 PU3HKeE.

7). LleHHOCTH HAYYHOT0 TO3HAHUSA

- ¢(hOpMUPOBAHHOCTH MHMPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS
buznyecKoil HayKu;

- OCO3HaHHE LEHHOCTH HAyYHOW MAEATENbHOCTH, FOTOBHOCTh B IPOLIECCE H3YUEHUS (PHU3UKU
OCYHIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDI:

Ilo3naBaTe/ibHBbIE YHUBeEPCAJbHbIE YUeOHbIE HeHCTBUS
Ba3oBble JJoruuyeckue geiicTBUA:



- CaMOCTOSITENbHO (OPMYJIHUPOBATh M aKTyalIM3UpOBaTh MpodiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- OIIPE/EIIATH LU AEATENbHOCTH, 3a/1aBaTh apAMETPhl U KPUTEPUH UX JOCTUKEHNUS;

- BBISIBISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3HUECKUX SIBJICHUSX

- pa3pabaTbiBaTh IUIaH PEHICHHs] MPOOJIeMbl ¢ YYETOM aHajdn3a MMEIOIIUXCS MaTepUANbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

- BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLEHHUBAThb COOTBETCTBUE pE3YyJIbTATOB LENISM,
OIICHUBATh PUCKHU MOCIIEACTBUH JESITEIILHOCTH;

-  KOOPAMHHPOBATh U BBIIOJHATH pPadOTy B YCIOBUSAX pEalbHOTO, BUPTYaJIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- pa3BUBATh KPEaTUBHOE MBIIIJICHUE NIPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBareibCKue AeiCTBUA:

- BIIQJIETh HAy4YHOI TEPMUHOJIOTUEH, KITFOUEBBIMH IMOHATUSAMU U METOAaMU (PU3HUECKON HAYKHU;

- BJIQJIETh HABBIKAMHU YYE€OHO-HMCCIECIOBATEIIbCKOW M TPOCKTHOW JEATEIBHOCTH B 00JIACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY METOOB PELICHHs 3a1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMUS;

- BIAACTh BHJAMH JCATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHMS, €ro HHTEpIpEeTaluu,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX CHUTyalMsX, B TOM 4YHUCJIE IMpHU
CO3IaHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

- BBISIBJISITH TPUYUHHO-CJICICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATH 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
pelIeHus], HaXOAUTh apryMEHTHI JUIsl 1I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh MapaMeTpbl
Y KpUTEPUU PEILICHUS;

- QHAJIM3UPOBATh MOJYUYECHHBIE B X0JI€ PELICHUS 3aJ]a4l PE3yJIbTaThl, KpUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- cTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 33/1a4yd B 00Pa30BATENBHOM JEATEIBHOCTH, B TOM
YHCIIe IPU U3YICHUH (DU3HKWY;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

- YMETh MEPEHOCUTH 3HAaHUSI 1O (PU3UKE B MPAKTHUECKYIO 00JIACTh )KU3HEIEATEIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

- BBIJIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTrHHAIBHBIC TIOIX0/IbI M PEIICHUS;

- CTaBUTh IPOOJIEMBI U 33J]a4H, AOIMYCKAIOUINE aTbTePHATUBHBIEC PEIICHUS.

Pa6ora ¢ undpopmanmueii:

- BIAJCTh HAaBBIKAMU TONyuYeHHUs WHPOpMaIMU (PU3UYECKOTO COJCpKAHUS U3 HCTOYHHKOB
pa3HBIX THIIOB, CaMOCTOSITENIbHO OCYIIECTBISATH IOMCK, aHAIW3, CHCTEeMAaTH3allUui0 W
MHTEPIIPETANIO UHPOPMALIUK Pa3IMYHbIX BUIOB U (HOPM MPE/ICTABICHHUS,

- OILIEHUBATh JIOCTOBEPHOCTh HH(POPMAIIUH;

- WCIIONIb30BaTh CpelcTBa MHGOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B PEIIEHUU
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3allMOHHBIX 3aJa4 C COOoJIeHHeM TpeOoBaHUM
OPrOHOMUKHU, TEXHUKUA O€30MaCHOCTU, TUTHEHBI, PECYpPCOCOEpexKeHHs, IPABOBBIX U ITHUUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30MTaCHOCTH;

- CO3/1aBaTh TEKCThl (PU3MUYECKOTO COJIEPKaHUs B Pa3NUYHBIX (opMaTax ¢ y4ETOM Ha3HAYCHHS
uHpOpManMi W TEJICBOW ayJAWTOPUH, BHIOMpPAs ONTHUMAIbHYI (OpMy TpencTaBlIeHHUS U
BU3yaJIU3aIUU.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

- OCYIIECTBIIATH OOIIEHNE HAa ypOKaxX (PU3UKU U BO BHEYPOUHOU JCSITEILHOCTH;

- pacmo3HaBaTh MPEINOCHUTKH KOH(MIUKTHBIX CUTYAIlUi U CMATYATh KOH(IUKTHI;

- Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

- IOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW W WHIMBHUIYaTIbHOU paOOTHI;

- BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHII C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 YjieHa KOJUICKTHBA;



- IIPUHUMATh LEJIU COBMECTHOM ACATEIBHOCTH, OPraHU30BBIBATh U KOOPAWHHUPOBATH JCHCTBHSA
o €€ JOCTHKEHUIO: COCTABJIATH ILIAH JCHCTBUM, PaCHpEeNeisiTh pOJIM C YYETOM MHEHUU
YYaCTHHUKOB, 00CYKJ1aTh Pe3yJIbTaTbl COBMECTHON PabOTHI;

- OIICHMBATh KA4EeCTBO CBOETO BKJIaZa U KAXKJOTO YYaCTHHUKA KOMAHJbl B OOIIMK pe3yibTaT 10
pa3paboTaHHBIM KPUTEPUSIM;

- Ipe[ylaraTb HOBBIE IPOCKTHI, OLUEHUBATH HJEU C IO3UIUM HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- OCYUIECTBJIATDH IO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTyalUsX, IIPOSIBIATh
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbBIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA

Camoopranu3anus:

- CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATEIBbHYIO MAEATEIbHOCTh B 00NacTH (U3UKUA U
aCTPOHOMMH, BBIABIIATH IIPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1au;

- CaMOCTOSITENIBHO COCTAaBJIATh IUIAH PELICHUS PACYETHBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBIIIOJIHEHUS] IIPAKTUYECKOM paboThl ¢ Y4YETOM MMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

- pacIMpsATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHUN;

- JenaTh OCO3HAHHBIM BbIOOp, apryMeHTHpOBaTh €ro, Oparb Ha ceOs OTBETCTBEHHOCTb 3a
peuenue;

- OLICHUBATh IPHOOPETEHHBIN OIIBIT;

- crnocoOCTBOBaTh ()OPMUPOBAHHUIO U MPOSBICHUIO dPYIUIMH B 001acTH (PU3UKH, ITOCTOSHHO
HOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAJIBHBIH MHTEJIEKT:

- JlaBaTb OLEHKY HOBBIM CHUTYallUsM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATb
COOTBETCTBUE PE3YJITATOB LIEIISIM;

- BJaJIeTh HaBbIKAMM IO3HABATENBbHOM pedieKCuM Kak OCO3HAaHUS COBEpLIAEMBIX IEHCTBHHM U
MBICJIUTEIIBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

- UCTOJIb30BATh NPUEMBI peIeKCUHN AJIS OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;

- YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO;

- IPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX IIPYU AHAIIU3E PE3YIIbTAaTOB ACATCIBHOCTH;

- IPUHUMATh ce0s1, TOHUMAasi CBOU HEJOCTAaTKU U IOCTOUHCTBA;

- IPUHUMATh MOTHBBI U apT'yMEHTBI IPYTUX IIPU AHAIIU3E PE3YJIbTaTOB ACATEIbHOCTH;

- IpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

INPEAMETHBIE PE3YJIBTATDI:

K xonuy obyuenus B 10 ki1acce rnpeaMeTHble pe3yIbTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:
- JIEMOHCTPUpPOBaTh Ha MpPHUMEpax pojib M MecTo (U3MKU B (HOPMUPOBAHMU COBPEMEHHOM
Hay4YHOU KApTHUHBI MHMPA, B PA3BUTHUH COBPEMEHHON TEXHUKM M TE€XHOJIOTMM, B IPAKTUYECKOU
JESATENILHOCTH JIIOJIEH;
- YUUTBHIBaTh TPaHMIIBI MPUMEHEHUS U3YYEHHBbIX (U3MUECKUX MOJeNel: MaTepuaibHas TOYKa,
MHepIHanbHas cucTeMa oTcuéra, abCONOTHO TBEPIOE TENO, UACATIbHBIN ra3, MOJIEIN CTPOCHUS
ra3oB, XKUAKOCTEN M TBEPIABIX TeJ, TOUCUHBIA AJIEKTPUUECKHUM 3apsi MpH peleHuH (PpU3nIecKux
3az1ay;
- pacmo3HaBaTh (PU3MUECKHE SBJICHHS (MPOIECChI) M OOBSACHATH WX HA OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpUUs, B3auMojaeicTBHe Ten, auddysus, OpoyHOBCKOe
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tesl NMpU HarpeBaHUU
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(oxJIaXk/IeHNH), TEIJIOBOE paBHOBECHUE, MCIIapeHUEe, KOHICH CAIs, IaBJIeHHEe, KPUCTAIIIM3aIus,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, IOBBILIEHUE JAaBJICHUS ra3a IPU €ro HAarpeBaHUU B 3aKPHITOM
cocyJlle, CBA3b MEXAY IapaMeTpaMu COCTOSHMSI Ta3a B H30IMPOLECCaxX, JJIEKTpU3alMs Tel,
B3aUMOJICHCTBUE 3apsI0B;

- ONMCHIBATh MEXAHUYECKOE JIB)KEHUE, UCIIONb3Ys (PU3MUeCKHe BEITUYUHBI: KOOPAUHATA, ITYTh,
nepeMelIeHe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIla, UMITYJIbC Tela, KHHETUYEeCKasi SHEPrus,
NOTEHLIMaJIbHAsl SHEPrusi, MeXaHuyeckas paboTa, MeXaHHuYecKas MOIIHOCTb; MPH OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OO0O3HAUYEHUS U
€MHMIIBI, HAaXOAUTh (POPMYJbI, CBA3BIBAIOIIME NAaHHYIO (U3NYECKYIO BEIMYMHY C JAPYTUMU
BEJIMYHUHAMU;

- ONKCHIBaTh M3YUYECHHBIE TEIUIOBbIE CBOMCTBA TEJ U TEIJIOBBIC SBJICHUS, UCIIONIB3YS (hU3HUECKUE
BEJIMYMHBI: JIaBJIEHUE Tra3a, TEMIepaTypa, CpedHsAs KUHETUYECKas SHEPIrus XaoTUYECKOIo
JBWKEHUSI MOJIEKYJ, CpPEIHEKBAaApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHSIS dHeprus, paboTa raza, KoOdQQUIMEHT TOJIE3HOTO ICHCTBHS TETUIOBOTO JABUTATEINS;
IpU ONHCAHUM MPABWJIBHO TPAKTOBAaTh (U3NYECKUN CMBICI HCIOJIb3YEMbIX BEIMYUH, HX
0003HAYCHHSI ¥ €JJMHUIIBI, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PH3HUECKYIO BEITHYMHY
C IpYTUMHU BEINYUHAM;

- ONMCHIBaTh HU3YYEHHbIE 3JIEKTPUUYECKHUE CBOMCTBA BEILIECTBA M JJIEKTPUUECKUE SIBICHUS
(mpotiecchl), UCTIONB3Ysl (GU3UYECKUE BEIMYUHBL: ANEKTPUUYECKUHN 3apsiil, dJIEKTPUUYECKOoe MoIe,
HAnpspKEHHOCTh  TOJIS, MOTEHLMAJ, PAa3sHOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YEMbIX BEIUYMH, UX OOO3HAUYCHUS U CIUHHIIBI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PM3MUECKYIO BEJHMUNHY C IPYTHMHU BEIMYMHAMUY;

- aHaJIM3upoBaTh (HU3MUECKHUE MPOLECChl W SBJICHHS, HCIONB3Yd (U3MUECKHE 3aKOHBI H
MPUHLMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonbl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHLIMI CYNEPHO3ULUN CUJI, IPUHLUIT
paBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOECHMUS
BEILECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CpPEIHEH KHHETHUYECKOM SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MepBbIil 3aKOH TEPMOAMHAMMKH, 3aKOH COXpaHEHUs
AIIEKTPUYECKOrO 3apsija, 3akoH KylloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

- OOBACHATH OCHOBHBIE HMPUHIUIMBI JASHCTBUS MAIIWH, IPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pa3auyaTh yCIOBUS UX O€30MaCHOTO UCMOIb30BaHMUS B IOBCETHEBHOM KU3HU;

- BBINOJIHATH JKCHEPUMEHTHI MO UCCIEIOBAaHUIO (U3NYECKUX SBICHUH M MPOLECCOB C
UCIIOJIb30BaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpPEHUH, TMpu 3TOM  (OpMyIHpOBaTh
npobiemy/3ajayy M TUNOTE3y Y4eOHOro OSKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYJ0BAHUS, TPOBOAUTDH OMBIT U (OPMYIUPOBATH BHIBOIBI;

- OCYIIECTBJIATH MpPsSIMble U KOCBEHHbIC M3MEpEeHHs (PU3MUECKUX BEIMYUH, IPU 3TOM BbIOMpPATh
ONTUMAJIBHBIA CITOCOO M3MEPEHMSI U MCIIOIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN
U3MEPEHHUI;

- UCCIIEZI0BATh 3aBUCUMOCTH MEXIY (U3NYECKUMHU BEJIUYMHAMU C HCHOJIB30BAHUEM MPSIMBIX
U3MEPEHUH, MpPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pPE3yJIbTaThl IMOJy4YEHHON
3aBUCUMOCTH (PM3MYECKHX BEIMYMH B BHAE TaOnul © TpaduKOB, JeiaTb BBIBOJABI IO
pe3yJibTaTaM MCCIIEA0BaHNUS;

- coOiroaaTh mpaBmiia 6€30MacHOro Tpy/Ja MPHU MPOBEIEHUU MCCIEI0BaHUN B paMKax y4eOHOro
HKCIIEPUMEHTa, Y4eOHO-MUCCIIE0BATEILCKOW U TMPOEKTHOW NESATEIBbHOCTH C MCIOJIb30BaHUEM
W3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

- pemaTh pacu€THBIE 3a7aul C SIBHO 33JaHHON (U3MUECKON MOJEIbI0, UCIONB3Ys (pU3UUECKUe
3aKOHBI W TIPUHIIUIBI, HA OCHOBE aHalM3a YCJOBMS 3aJaud BBIOMpaTh (U3UYECKYI0 MOJEIb,
BBIJICJIATE (PU3UYECKUE BEIMYMHBI M (HOPMYJIbl, HEOOXOAMMBIE IJisi €€ pPEIIeHUs, NMPOBOANUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOYYEHHOI'O 3HaUeHUsI (PU3NUECKON BEIHUNHBI,

9



- pewmaThb KaueCTBEHHbIC 3aJaud: BBICTPAMBATh JIOTHUYECKH HEMPOTHUBOPEUYUBYIO IEMOYKY
paccyXKIeHHU C OOPO Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

- HCIOJIb30BaTh MPU PELICHUU Y4YeOHBIX 33/7a4 COBPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJIOTUHU
JUIA TIOUCKA, CTPYKTYpUPOBAHMS, HWHTEPIPETALMU M MPEICTaBICHHUS Yy4eOHOM W HaydHO-
NOMyJISIpHOM  MHQOpPMAIMK, TOJYYEHHOH M3  PAa3JIMYHBIX  HCTOYHHKOB, KPUTHYECKU
aHAJM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

- IPUBOAUTD NMPUMEPHI BKIIaZa POCCUICKUX U 3apyOESKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUpPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

- UCMOJb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM XU3HU ISl 00ecreYeHUs
0e301acHOCTH TpU 00paleHUH ¢ MPUOOPAaMHU U TEXHUYECKUMHU YCTPOHCTBAMHU, JJIsI COXPAHCHHS
3JI0POBBS U COOJIIO/ICHUSI HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKPY>KaIOLIEH cpeie;

- paboTaTe B IpymIe C BBIIOJHEHHEM Pa3IMYHBIX COLMAIBHBIX POJICH, TIIAHUPOBATh paboTy
TPyNIbl, pAlMOHAJIBHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'O M3 yYaCTHUKOB TPYMIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHUE

No HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI KoaunuecTBo DJIeKTPOHHbIe (LM (ppOBbIE)
n/n 4acos o0pa3oBaTe/bHbIE Pecypchl
Pasnea 1. @u3uka M MeTObI HAYYHOI0 NO3HAHUS — 2 yaca
11 ®usuka — Hayka o npupoje. Hayunsie METOAbI MO3HAHUS OKPY>KAIOIET0 MUpa 1 bubnuoTeka HOK
https://m.edsoo.ru/ff0c32e2
1.2 Ponp n mMecto ¢usuku B popMupOBaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpa, B 1 bubnuoreka HOK
MPAKTUYECKOU JICSITEIIbHOCTH JIIOJICH https://m.edsoo.ru/ff0c33e6
Pasnea 2. Mexanuka — 18 yacos
2.1 Mexannyeckoe — aBumkeHHE.  OTHOCHUTENBHOCTb ~ MEXaHMYECKOIO  JIBHIKEHHS. bubnuoreka HOK
1 :
IlepemenieHue, CKOPOCTh, YCKOPEHHE https://m.edsoo.ru/ff0c3508
2.2 PaBHOMEpHOE MPAMOIMHENHOE ABUKEHUE 1 bubnuoreka HOK
https://m.edso0.ru/ff0c3620
2.3 PaBHOYyCKOpEHHOE MPAMOIMHENHOE ABM)KEHNE 1 bubnuoreka HOK
https://m.edsoo.ru/ff0c372e
2.4 CBoOonHOe majeHue. Y ckopeHrne cBOOOHOTO MaieHus 1 bubnuoreka LHOK
https://m.edsoo.ru/ff0c39cc
2.5 KpuBonnHueiiHoe nrnxkenue. [IBHKeHHE MaTEPUAIbHON TOUKH IO OKPYKHOCTH 1 bubnuoreka HOK
https://m.edsoo.ru/ffOc3ada
2.6 IIpunnun otHocurensHOCTH [amwiies. MHepuumanbHble cucTeMbl orcuera. llepBeiii 1 bubnuoreka HOK
3akoH HbeloTOHa https://m.edsoo.ru/ff0c3be8
2.7 Macca tena. Cuna. Ilpunuun cynepnosunuu cuil. Bropoit 3akoH HbroTona s 1 bubnuoreka HOK
MaTepHATbHON TOUKH https://m.edsoo.ru/ffOc3be8
2.8 Tperuii 3akoH HproTOoHA /U1 MaTepUaIbHBIX TOYEK 1 bubnuoreka HOK
https://m.edsoo.ru/ffOc3be8
2.9 3akoH BceMupHoro TaroreHus. Cuna tsoxectd. [lepBas kocMHuueckas CKOPOCTh 1 bubnuoreka HOK
https://m.edso0.ru/ff0c3d00
2.10 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 bubnuoreka HOK
https://m.edsoo.ru/ff0c3el8
2.11 | Cuna tpennsa. Koapdunment tpenns. Cuma CONPOTHUBICHUS TPU JBIKCHHH Tella B 1 bubnuoreka HOK
JKMJIKOCTH WJIM Ta3e https://m.edsoo.ru/ff0c3f76
2.12 | [locTymaTenbHOEC W BpAIIATEIBHOE JBI)KEHHE a0CONIOTHO TBEPAOTO Tena. MoMeHT 1 bubnuoreka HOK
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cuiibl. [1nedo cuitbl. Y cinoBus paBHOBECHS TBEPAOTO TEJA

https://m.edsoo.ru/ff0c41a6

2.13 | Umnynbc MaTepuaibHOM TOYKH, CHUCTEMbl MaTE€pUAIbHBIX TOUeK. VMITyJIbC CHIIBL bubnuoTeka HOK
3aKOH coXpaHEeHMsI UMITyJbca. PeakTHBHOE IBU)KEHUE https://m.edsoo.ru/ff0c43d6
2.14 | Pabora u MOIIHOCTh cuibl. KnHeTHueckast 2Heprust MarepuaibHO TOUKU. Teopema 00 bubnuoteka HOK
VU3MEHEHUU KHHETHYECKOW SHEPIUU https://m.edsoo.ru/ff0c4502
2.15 | IlorenumanbHass dHeprus. IloTeHIManpHas »dHEPrus yrpyro jaeGpopMHUpPOBAHHOU bubnuoTeka HOK
npyxuHbl [loTeHIInanbpHAasE YHEPTHUs Tella BOJIM3H MOBEPXHOCTH 3eMIIU https://m.edsoo.ru/ff0c461a
2.16 [ToreHMaTpHBIC W HEMOTEHIIUAIBHBIE CHIIbI. CBS3b pa0OTHI HEMIOTCHIIMATBHBIX CHII C bubanoreka IHOK
U3MEHEHHEM MEXaHUYECKOM SHEPruu CUCTEMBI TeJl. 3aKOH COXPAaHEHHsI MEXaHUYECKOU https://m.edsoo.ru/ff0c478c
SHEPrUu
2.17 | JlabopatopHas pabora «McciaemoBaHue cBsi3u pPabOTBHl CHIBI C HM3MEHEHUEM bubnuoreka HOK
MEXaHHUYCCKOU SHEPTUH TeJIa Ha MPUMEPE PACTSHKCHHSI PE3UHOBOTO JKI'YTa» https://m.edso0.ru/7f41bf72
2.18 | KontponbHas pabora mo Teme «Kunemaruka. JluHamuka. 3aKOHBI COXpaHEHUS B bubnuoreka HOK
MEXaHUKE» https://m.edsoo.ru/ff0c4b74
Paznen 3. MoJiekyasipaasi pusuka u TepMoauHamMuka — 24 yaca
3.1 OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM Teopun. bpoyHOBCKOE BUXKEHHE. bubnuoreka HOK
Juddysus https://m.edsoo.ru/ff0c4dc2
3.2 XapakTep IBHKEHHUS M B3aUMOJIEUCTBUS YacTHIl BeleCTBA. MoJenu CTpOeHUs Ias3os, bubnuoreka HOK
JKUJIKOCTEN U TBEPJIBIX TEI https://m.edsoo.ru/7f41bf72
3.3 Macca monekyin. KommaectBo Bemiectsa. [TocrossHaas ABoraapo bubnmoreka [HOK
https://m.edsoo0.ru/7f41bf72
3.4 Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Lienscus bubnuoreka HOK
https://m.edso0.ru/7f41bf72
3.5 Wneanphsiii raz3 B MKT. OcHoBHoe ypaBuenne MKT bubnuoreka HOK
https://m.edsoo.ru/ffOc4fde
3.6 AOcomroTHas TeMmIiepaTypa Kak Mepa CpeaHed KHUHETHYEeCKOM SHEPTHH JIBHKCHHS bubnuoteka HOK
MoJiekyll. YpaBHeHue MenaeneeBa-Knanelipona https://m.edsoo.ru/ffOc511e
3.7 3akoH /lanbToHa. ['a30BbIe 3aKOHBI bubnuoteka HOK
https://m.edsoo.ru/7f41bf72
3.8 JlaboparopHas pabota «VccnemoBaHue 3aBUCHMOCTH MEXAY MapaMeTpaMu COCTOSIHUS bubnuoreka [HOK
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Pa3pEIKSHHOTO T'a3ay

https://m.edsoo.ru/7f41bf72

3.9 M3omporieccrl B H1€aabHOM Ta3e U UX IpapuiIecKoe MpeICTaBIeHNe bubnuoTeka HOK
https.//m.edsoo0.ru/ff0c570e

3.10 | BHyTpeHHSS »HEprusi TEPMOJMHAMHYECKOW CHCTEMBI U CIIOCOOBI €€ W3MEHEHHS. bubnuoreka HOK
KonndecTBo TemioTel v pabota. BHyTpeHHsIs SHEPTHUsI OJJTHOATOMHOTO HUJICaIbHOTO Ta3a https://m.edsoo0.ru/ff0c5952

3.11 | Bunas! Tenonepenadu bubnuoreka HOK
https://m.edsoo0.ru/ff0c5c36

3.12 | YuenpHas TEIUIOEMKOCTh BemlecTBa. KOIWYECTBO TEIJIOTHI TPH  TEIUIONEpeaaye. bubnuoteka HOK
A trnabaTHBIN mporecc https://m.edsoo.ru/ffOc5c36

3.13 | [epBbIif 3aKOH TEPMOJMHAMUKH U €T'0 IPUMEHEHHE K U30IIPOIeccaM bubnuoreka HOK
https://m.edsoo.ru/ff0c5efc

3.14 | HeoGpaTumMoCTh MpOIECCOB B IPUPOJIe. BTOpO#i 3aKOH TepMOAMHAMUKH bubnuoreka HOK
https.//m.edso0.ru/ff0c6230

3.15 [Tpuniun nericteus u KII/I TernnoBoi ManHbl bubanoreka IHOK
https://m.edsoo.ru/ff0c600a

3.16 | Huxxn Kapuo u ero KIIT/] bubnuoteka HOK
https://m.edsoo0.ru/7f41bf72

3.17 | Dkonoruyeckue NpoodIeMbl TEIIOAIHEPTETHKU bubnuoreka HOK
https://m.edso0.ru/7f41bf72

3.18 | O6ob6maromuit ypok «MosekynspHas ¢pusznka. OCHOBBI TEPMOJUHAMUKID) bubnuoreka HOK
https://m.edsoo0.ru/ff0c6938

3.19 | KonrpomnbHas padora o reme «MonexymsipHas ¢pusuka. OCHOBBI TEPMOAMHAMHUKIY bubnuoreka HOK
https://m.edsoo.ru/ff0c6a50

3.20 | ITapooOpa3zoBanue 1 KoHACHCANWs. Mciapenue u KUTNeHHe bubnmnoreka [HOK
https://m.edsoo.ru/ff0c63b6

3.21 | AGcountoTHas M OTHOCHUTEINbHAS BIAXHOCTh BO3yxa. HachlmeHHbIi nap bubnuoreka HOK
https://m.edsoo.ru/ff0c64d8

3.22 | Teépmoe Tteno. Kpucramumueckue u amopdHble Tena. AHH30TPONHS CBOWCTB bubnuoteka HOK
kpuctaiwio. XKuakue kpructamibl. CoBpeMEHHBIE MATEPHAIIBI https://m.edso0.ru/ff0c65f0

3.23 [TnaBneHue u KpucTaum3anus. Y AeibHas TerioTa riasnenns. Cyomumanus bubanorexa [IOK

https://m.edsoo.ru/ff0c6708
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3.24 | YpaBHeHHE TEIJIOBOTO OanaHca bubnuoreka HOK
https://m.edso0.ru/ff0c6820
Pasnen 4. DaekTpoannamMunka — 22 yaca
4.1 Dnexrpuzanus Tej. JNeKTpudeckui 3apsia. J{Ba Buia 2JIeKTpUYECKUX 3apsoB bubnuoreka HOK
https://m.edsoo.ru/ff0c6bcc
4.2 [TpoBOAHMKH, AMAIEKTPUKHU U MOJYNPOBOJHUKUA. 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO bubnuoreka HOK
3apsaa https://m.edsoo.ru/ff0c6bcc
4.3 B3aumopeiictue 3apsinoB. 3axkoH Kynona. TodeuHbIi 2JIeKTpUYECKUM 3apsi bubnuoteka HOK
https://m.edsoo.ru/ff0c6ced
4.4 Hanpsok€HHOCTD  AyekTpuyeckoro moss. [IpuHIUN Cynepro3uiuu AJIeKTPUYECKUX bubnuoreka HOK
nosied. JIuHuu HanpsKEHHOCTH https://m.edsoo.ru/ff0c6df2
45 Pa6oTa cwit anexkTpocraruueckoro mojs. Ilorenuan. Pa3HocTs moTeHIMaIoB bubnuoreka LHOK
https://m.edso0.ru/ff0c6f00
4.6 [IpoBOAHMKM M JUAJIEKTPUKHA B AJIEKTPOCTaTUYECKOM Tmone. JluanexTpuueckas bubnuoreka HOK
MIPOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
4.7 OnekrpoéMkocTs. Konnencarop bubnuoreka HOK
https://m.edsoo.ru/ff0c7126
4.8 DIEeKTPOEMKOCTD IITIOCKOTO KOHJIEHCATOpa. DHEPTHsl 3apsXKEHHOT0 KOHIEHCATOpa bubnuoteka HOK
https://m.edsoo.ru/ff0c72c0
4.9 JlaGopatopHas pabota «3MepeHue 31eKTpOEMKOCTH KOHIEHCATOPa» bubnuoreka HOK
https://m.edso0.ru/7f41bf72
410 | [IpuHmmMn AeHCTBUS M TPUMEHEHHE KOHJIEHCATOPOB, KOIMUPOBAIBHOTO arlapara, bubnnoreka HOK
CTPYHHOTO MPHHTEPA. DIEKTPOCTATHYECKAS 3AITUTA. 3a3eMJIEHUE DIIEKTPOPHOOPOB https://m.edsoo.ru/7f41bf72
4.11 | DnexTpuueckuil TOK, ycioBHs ero cyiectBoBaHus. llocrossHHb TOK. Cuila TOKa. bubnuoreka HOK
Hanpsixenue. Conporusienne. 3akoH OMa Juisl yyacTKa LEenu https://m.edsoo.ru/7f41bf72
412 [TocnenoBarenpHOE, TMapauieTbHOE, CMEIIAHHOE COCIWHEHHE  IPOBOJIHUKOB. bubanorexa HOK
JlabopatopHas pabota «/3yueHre CMEIIaHHOTO COSIMHEHHSI PE3UCTOPOBY https://m.edso0.ru/ff0c74f0
4.13 | PaboTta u MOIITHOCTH AJIEKTPUIECKOro ToKa. 3akoH J[koynsa-JIenma bubnmmoreka HOK
https://m.edsoo.ru/ff0c7838
4.14 | 3akon Owma ans mosHOHM (3aMKHYTOM) anekTpudeckoi nenu. KopoTkoe 3amblkaHue. bubnuoreka HOK

JlaGopatopHast paborta «M3mepenue DJIC HCTOYHHMKA TOKAa W €ro BHYTPEHHETO

https://m.edsoo.ru/ff0c7ae0
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COIIPOTUBJICHU

4,15 | DnexkTpoHHAs MPOBOAMMOCTH TBEPABIX METAUIOB. 3aBHCHUMOCTH COTPOTHBIICHUS bubnuoTeka HOK
METAJIJIOB OT Temneparypbl. CBepXIpoBOIUMOCTb https://m.edsoo.ru/7f41bf72
4,16 | DaexTpuyecKuil TOK B Bakyyme. CBONCTBA JICKTPOHHBIX ITyYKOB bubnuoteka HOK
https://m.edsoo0.ru/7f41bf72
4.17 | [lomynpoBOAHMKH, MX COOCTBEHHas W MpPUMECHas HpPOBOAUMOCTb. CBolcTBa pP—N- bubnuoreka HOK
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI https://m.edsoo.ru/ff0c84ae
418 | DnexTpUYecKHii TOK B PacTBOpPAaX M PacIliaBax JJIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS bubnuoreka HOK
JIccolranus. JIEKTPOIN3 https://m.edsoo.ru/ff0c82ba
4.19 | Dnekrpudeckuii TOK B ra3ax. CaMOCTOSTEIBHBIH M HECAMOCTOSTEIBHBIA pa3psl. bubnuoteka HOK
Mouanus. [lnazma https://m.edsoo.ru/ff0c84ae
4.20 | DnexTpuyeckre MpUOOPHI U YCTPOMCTBAa M WX MpakThdeckoe npumeHnenue. [IpaBuna bubnuoreka HOK
TEXHHUKHU 0€3011aCHOCTH https://m.edsoo.ru/ffOc86fc
4.21 | O6o6maronmii ypok « IJIeKTPOIUHAMUAKA bubnuoreka HOK
https://m.edsoo.ru/ff0c88be
4.22 | KoutponbHas pabota mo teme «InekTpocTatuka. [IoCTOSHHBIN 31EKTpUYECKUN TOK. bubnuoreka HOK
ToKM B pa3iIMyHBIX Cpeax» https://m.edsoo.ru/ffOc8a8a
PesepBHOe Bpemsi — 2 yaca
1 PesepBHbIil ypok 110 TeMe «DNEKTPOAMHAMUKAY bubnuoreka HOK
https://m.edsoo0.ru/ff0c8c56
2 PezepsHblil ypok. O6o0maronuii ypok rno remam 10 kiacca bubnuoreka HOK

https://m.edsoo.ru/ff0c8f6c

OO011Iee KOJIMYECTBO YaCOB

68

15



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

