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MHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpOBHS Ha YpOBHE cCpeaHero ooémero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHU U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHOW MpoTrpaMMbl, mpenctaBiieHHbIXx B OI'OC
COOQO, a taxxe ¢ yu€tom QemepaapbHOil pabodeii mporpaMMbl BOCIUTAHUS W KOHIICIIIAN TPETOoAaBaHus yueOHOTO MpeaMeTa
«Duznka» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit ®denepanuu, peanu3ylolluX OCHOBHBIE 00pa30BaTEIbHbBIC
IPOTrPaMMBL.

ConepxaHue mnporpaMMbl 1O (U3MKE HAMpaBiIeHO Ha (OPMHUPOBAHME E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa
oOyuatomuxcst 10-11 kmaccoB mpu oOyueHun ux (¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IESTEIBHOCTHOIO
noaxoja. [Ilporpamma no pusuke coorBeTcTBYET TpedoBanusM ®I'OC COO k miaHUpyeMbIM JTUYHOCTHBIM, TPEIMETHBIM U
METaIlpeAMETHBIM pe3yJibTaTaM OOYy4YEeHHs, a TaK)K€ YUYUTHIBAET HEOOXOJUMOCTb pEANTM3alUU MEXMNPEIMETHBIX CBSA3EH
(U3UKHN C eCTECTBEHHO-HAYYHBIMU YUYEOHBIMH INpeAMETaMu. B Hell ompenensioTcsi OCHOBHBIE LIETM U3Y4YeHHs (PU3UKU Ha
YpOBHE cpeaHero oOmero o0pa3oBaHus, IUIAHUPYEMbIE pe3yJbTaTbl OCBOEHHUS Kypca (U3MKH: JUYHOCTHBIE,
MeTarpeMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJbTaThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM YHCII€ IPEIMETHbBIE PE3YybTaThl O

rojiaM o0y4eHus;

e cozepkaHue yuyeOHoro npenmMera «Puznka» mo rojgaM o0yueHusl.

®du3rKa Kak Hayka 0 HauOoJiee 0OIIMX 3aKOHAX MPUPObI, BBICTyNask B KAUeCTBE y4eOHOTO MpEeAMETa B IIKOJIE, BHOCUT
CYILLIECTBEHHBI BKJIaJ B CHUCTEMY 3HaHUW 00 okpyxkatomeM mupe. IIKOIbHBIN Kypc (U3UKH — CUCTEMOOOpa3yroumi s
€CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEJAMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI JIeKAT B OCHOBE IPOLECCOB M SIBICHUH,
M3y4aeMbIX XUMHUEH, Ouosiorueut, ¢uznueckoin reorpadueit u actpoHomueil. lMcnonb3oBaHue W akTHBHOE TPUMEHEHHE
(bu3MuecKUX 3HAHUU OMpeNeNsieT XapakTep M pa3BUTUE Pa3HOOOpPA3HBIX TEXHOJIOTUHA B cepe HSHEPreTHKH, TPaHCIOPTa,
OCBOCHMSI KOCMOCA, IMOJYYEHHUSI HOBBIX MaTepUaloB C 3aJaHHBIMU CBOMCTBaMU M Apyrux. M3yueHue (U3UKKA BHOCHUT
OCHOBHOW BKJIaJ, B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa oOydawluxcs, B (GopmMupoBaHHEe yMEHHUI
MPUMEHSTh HAYYHBI METOJI IO3HAHUSI TIPY BHITIOJIHEHUH UMH YIEOHBIX MUCCIICIOBAHUN.



B ocHOBy Kkypca (u3uMKu AJii YPOBHS CpEOHEro oOIero oOpa3oBaHUs TOJOXKEH psA HACH, KOTOPHIE MOXHO
paccMaTpuBaTh Kak MPUHIIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCS JJOTUYECKH 3aBEPLIEHHBIM, OH COJAEPKUT MaTepHUall U3 BCEX
pazzienoB (GU3MKH, BKIIOUYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBHUM C HEW Marepuan Kypca (QU3HKU OOBETUHEH BOKPYT (PU3HMYECKUX TECOPHUH.
Benymum B xypce siBisieTcst GOpMUPOBaHUE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHSIX MaT€pPUH, BEIICCTBE U TIOJIE.

Hoesn cymanumapusayuu. EE peanusanus mpenrnoyiaraeT HCIOJIb30BaHHE T'YMaHUTAPHOTO MOTEHIHANa (U3HYECKOM
HAyKH, OCMBICIICHUE CBSI3M Pa3BUTHUS (DU3UKU C pa3BUTHEM OOIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaownoii Hanpaseniennocmu. Kypc QU3MKM TpeIonaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUUYECKHX U
TEXHOJOTUYECKUX MPUIIOKEHUN U3yUCHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercs MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJACPKAHUSA, MOCBAMIEHHBIX IKOJIOTHMYECKHM
npo0jemMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke OOCYXICHHsS MpoOsieM
PaAIMOHAIIBHOTO MPUPOIOTIOIB30BAHMS M IKOJIOTUUECKONU O€30TaCHOCTH.

CTep>XHEBBIMU DJIEMEHTAMU Kypca (PU3MKKA Ha YPOBHE CPEAHEro 00I1ero oOpa3oBaHus SIBISIOTCS (PU3MUECKHUE TEOPUHU
(bopmupoBaHUEe MPEACTABICHUN O CTPYKType MOCTPOCHUS] (PU3UYECKONW TEOpuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB M
MPUHILIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJIE, TPAaHUIIAX TPUMEHUMOCTH TEOPHH, JJIsl ONMUCAHUSI €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MPOIIECCOB).

CHUCTeMHO-JIeSTeIPHOCTHBIN MOJAX0J B Kypce (U3MKM peanu3yeTrcss TMpexae BCero 3a CYET OpraHU3aluH
AKCIIEPUMEHTAJILHON JIeATeNbHOCTH oOyvaromuxcs. s 6a30Boro ypoBHs Kypca (PU3MKH — 3TO UCIHOJIb30BAHUE CUCTEMBI
(pPOHTANIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a0OPATOPHBIX PabOT, KOTOPBIE B Tporpamme no Gu3nke oObeAMHEHBI B
oOIIui CIMCOK YYEHUYECKUX MPAKTHUECKUX paboT. Brinenenue B ykazaHHOM TiepeuHe 1abopaTopHBIX padoT, MPOBOIUMBIX
JUISE KOHTPOJISI W OIEHKH, OCYIIECTBIACTCS YYaCTHUKaMH OOpa30BaTEIBHOTO TMpoIecca HCXOAS M3 OCOOEHHOCTEH
MJIAHUPOBAaHMST W OCHameHus kaOuHera (usuku. [lpm 3TOM oOOecmeuymBaeTcss OBIafeHUE OOYYAIONIUMUCS YMEHUSIMH
MIPOBOAUTH KOCBEHHBIE U3MEPEHHUSI, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH U MTOCTAHOBKY OIBITOB IO MPOBEPKE
MPEI0KEHHBIX THUIIOTES.



bonpimoe BHUMaHUE yIEISCTCS PEIMICHUIO PAcUYCTHBIX M KA4eCTBEHHBIX 3amad. Ilpw 3TOM JuIsi pacdE€THBIX 3aaad
MIPUOPUTETOM SIBJISIOTCS 3a7a9d C SBHO 33JJaHHOW (PU3UYECKON MOJIEIBIO, TTO3BOJISIONINE TPUMEHSATh N3YUEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KakK W3 OJHOTO pasfieia Kypca, TaKk ¥ MHTETPUPYS 3HAHUS U3 PA3HBIX pasneioB. J[Ji1 KaueCTBEHHBIX 3a1a4
IPUOPUTETOM SIBIISIFOTCS 3aJ]aHMsI Ha OOBSICHEHHUE MPOTEKaHUs (PU3UYECKHX SBICHUIN M TMPOIIECCOB B OKPYKAIOIIEH KU3HH,
TpeOyromre BeIoopa PU3NIECKOM MOICIH ISl CUTYaIluH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedboBanusiMu OGI'OC COO k maTepHalbHO-TEXHHUYECKOMY OOECIEYEHHUIO0 y4eOHOTO TpoIiecca
0a30BbI YpOBEHb Kypca ()M3MKHA HAa YPOBHE CPEIHEro OOIIEr0 0Opa30BaHUS JTOJDKEH M3ydaThCS B YCIOBHUSAX MPEIMETHOTO
KaOuHeTa (PU3UKM WIM B YCIOBUSX MHTEIPUPOBAHHOTO KAaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kabwHere
(GU3HKN TOJDKHO OBITh HEOOXOAUMOE JIabopaTOpHOE 000PYAOBaHHE TS BBITOJIHEHUS! YKa3aHHBIX B MPOTPAMME MO (U3UKE
YUYEHUYECKUX MTPAKTHUCCKUX padOT U JIEMOHCTPAIlMOHHOE 000pYTI0BAaHHE.

JleMoHCTpannoHHOE 000pyIOBaHUE (HOPMHUPYETCS B COOTBETCTBHHM C NPHHIIMIIOM MHUHUMAJIBHOW JOCTAaTOYHOCTH M
oOecreuynBaeT TOCTAHOBKY TEPEUUCICHHBIX B TIporpamMme Mo (U3MKE KIFOYEBBIX JEMOHCTpAIUi JUIsl WCCIICIOBAHMS
W3yYaeMbIX SBIICHUH H MPOIIECCOB, SMIMPHUSCKUX M PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHUX IPUMEHEHUH.

JlabopaTtopHoe 0O0OpyIOBaHHE JJIsi YUYEHUUYCCKUX MPAKTUYCCKUX padboT GopMupyeTcs B BHJAEC TEMaTHYCCKHX
KOMILJIEKTOB W OOecredYnBaeTcs B pacu€Te OJHOTO KOMIUIEKTa Ha ABYX oOOydJarommxcs. TeMaTWdecKue KOMITIECKTHI
nabopaTOpHOTO 000PYIOBAHUS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM HCITOJIb30BAaHWN aHAJOTOBBIX W ITU(POBBIX
prOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BHJIC ITU(POBBIX JJa0OPATOPHIA.

OCHOBHBIMHU TIEJISIMHU M3y4eHUs PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (dopmupoBaHHE HHTEpPECa M CTPEMJICHUS OOYYAIOIIUXCS K HAYYHOMY H3YYCHHIO TPUPOIBI, PAa3BUTHE WX

WHTEIICKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;
e pa3BUTHE TPEACTABICHWA O HAYYHOM METOJE TO3HaHUS W (OPMHUPOBAHUE HCCICAOBATECIHCKOTO OTHOIIECHUS K
OKPY>KaIOIIUM SIBIICHUSIM;

e (dopmupoBaHHE HAyYHOTO MHPOBO33PCHHSI KaK pe3yibTara W3YYCHHS OCHOB CTPOCHHS MaTepUH U

dbyHIaMEHTAIbHBIX 3aKOHOB (DM3UKU;

e (opMHpOBaHHE YMCHHUI OOBSICHATD SBJICHHUS C HCIIOJIb30BaHHEM (DM3UUECKHUX 3HAHUI M HayYHBIX JOKA3aTCIIbCTB;

o (opMHpOBaHHE MPEACTABICHUI O POIH (DU3UKH I Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.



JlocTmkeHne STHUX Lele oO0ecreunBaeTCs pelIeHHEeM CIEAYIOIUX 3a/Jad B MpOIEcce M3y4YeHUs Kypca (QHU3UMKA Ha
YpOBHE CpeHETo 00111ero 00pa3oBaHus:

MpPUOOpPETEHUE CUCTEMBI 3HAHUI 00 O0IMMX (PU3NIECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSIX, BKIIOYasi MEXaHHUKY,
MOJIEKYJISIPHYIO (DU3HKY, STIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U DJIIEMEHTBI acTPOPU3UKH;

dbopMHpoBaHUE YMEHUN TPUMEHSATH TEOPETUUECKHUE 3HAHUS JJIs1 OOBICHEHUS (PU3NYECKUX SBJICHUN B IPUPOJIE U JIJIS
MPUHATHUS IPAKTUYECKUX PEIICHUN B IOBCETHEBHOM KU3HU;

OCBOEHHE CMIOCOOOB PEIICHUS PA3NUYHBIX 33]a4 C SBHO 3aJJaHHON (PU3HUECKON MOJIENbI0, 33/1a4, TIOPa3yMEBAIOIINX
CaMOCTOSITENIbHOE CO3/JaHNe (PU3NUECKON MOJIENH, aJIeKBaTHOM YCIIOBUSM 3a]1auH;

HNOHUMaHue (PU3NYECKUX OCHOB U MPHUHIIMIIOB AEHCTBUS TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX
BJIMSIHUS HA OKPY’KAIOILYIO CpELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIbHOTO IIJIAHUPOBAHUS W NPOBEACHUS (PU3MUYECKUX SKCIEPUMEHTOB, aHAIM3a U
MHTEpHpeTalni HHPOPMaALUHU, OTIPEJEICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3ysIbTaTa;

CO3JjaHUE YCIIOBUH IS Pa3BUTHS YMEHHUI NMPOEKTHO-UCCIIEI0BATENBCKOM, TBOPYECKOM AEATEIBHOCTH.

Ha uzydenue ¢usuku (6a30BbIi ypOBEHb) Ha ypOBHE cpeaHero obimiero odpa3zoBaHus oTBoauTcs 136 yacoB: B 10
KJ1acce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEJEIO).

[Ipennaraempiii B mnporpamme 1o (u3uke TmepedeHb J1abopaTOPHBIX M MPAKTHUYECKUX padoT  sABISETCS
PEKOMEHJOBAaHHBIM, YYHUTENb JEJaeT BBHIOOP MPOBEACHUS Ja0OPAaTOPHBIX pabOT U OMBITOB C YU4ETOM HHAMBUIYATbHBIX
0COOEHHOCTEH 00yUaroIMUXCH.



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Pasznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 O3HAHUA
®duznka — Hayka o npupoge. Hayunsle MeTOIBI MO3HAaHMS OKpY’Karolero Mupa. Poibp 3KkcniepuMeHTa U TEOpUM B
IPOLECCE MTO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue ¢pu3nyecKux sIBIEHUN U mporieccoB. Hayunble runote3pl. @u3nueckue 3aKOHbI U TEOpUU. | 'paHUIIbI
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [I[pUHIIMI COOTBETCTBUS.
Ponb u MecTo pusuku B pOpMUPOBAHUU COBPEMEHHOW HAYYHOU KAPTUHBI MUPA, B TPAKTUYECKON AEATEIbHOCTHU JIHOJEH.
Jlemoncmpayuu
Amnanorosble ¥ IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTENbHOCTh MEXaHUYECKOT0 ABMKeHHs. Cuctema orcuéra. TpaekTopus.

[Tepemenienue, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTEepUaIbHON TOUKHU, UX TTPOCKIIUH
Ha OCH CUCTE€MbI KoopAuHAT. CI0XEHNE NEPEMEIICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MpAMOJUHEHHOE ABMkKeHUEe. ['paduku 3aBUCMMOCTH KOOPAUHAT, CKOPOCTH,
YCKOPEHHUS, MYyTH U MEPEMENIEHUS MATEPUAIBHOM TOYKH OT BPEMEHH.

CBobOosHOE TIasieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUs.

KpuBonuueitHoe nBrxeHue. [BMKEHNE MaTepUaIbHOW TOYKHU MO OKPY>KHOCTH € MOCTOSIHHOM O MOJYJIIO CKOPOCTBIO.
VYrioBasi CKOpOCTh, TMHEHHAsI CKOpPOCTh. [lepron u yactota obpaienus. LleHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MNPUMEHEHHE: CIUJIOMETP, ABUKEHHE CHApSJIOB, IEMHBIE U PEMEHHBIC
nepeaayu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK JIBUKEHUS.



[IpeobpazoBanyie NABUAKEHUN C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OpOIIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJeHUSI.

HanpasneHnue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamopnsie pabomol

N3ydyeHne HEpaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONMPEICIICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY NyTAMH, NPOWIEHHBIMU TEJIOM 3a IIOCJIEIOBATEIIbHBIE PABHBIE IPOMEKYTKU
BPEMEHHU IIPU PABHOYCKOPEHHOM JIBMKEHUU C HAYAIIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHne NBMKEHUS IApUKA B BA3KOMN KUIKOCTH.

N3ydenue aBuxeHus Teyia, OpoIeHHOTr0 TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpunuun otHOcuTensHOCTH [ anmies. [lepBeiit 3akoH HeroToHA. MIHEpIIMaIbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cwi. Bropoil 3akoH HeroToHa 11s1 MaTepuaabHOM TOYKU. TpeTuil 3aKOH
Hprotona ayist MatepuaibHBIX TOYEK.

3akoH BceMupHOTO TAroreHus. Cuna tsoxectu. [lepBas kocMuueckast CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, ckoyibkeHus, kauenusi). Cumna tpenus. Cyxoe Tpenue. Cuia TpeHUsI CKOJIBKEHUS U CUjla
Tpenus nokosi. Koagdunment tperus. Cuia CONPOTUBIICHUS MPU JBUKEHUU Teja B )KUJKOCTH UM rase.

[TocTtynarenbHOE U BpallaTesibHOE JBMKEHUE a0COIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaiieHusd. [1neqo cumnbl. Y ciaoBus paBHOBECHS TBEPIOTO Tea.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: TTOAIIUITHUKY, IBUKEHUE NCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3axkoH HerotoHa.

N3smepenue cu.



CloxxeHue Cuil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarum.

HesecomocTts. Bec Tena npu yckOpeHHOM NoABEME U TAJCHUM.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUA.

VYcioBusi paBHOBeCHS TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne aBmxkeHUs OpycKa 1Mo HAKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIINX B IPYKUHE M pE3UHOBOM 00pasiie, OT uX JedopMarium.

HccnenoBanue ycinoBuid paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILICHMUS.

Tema 3. 3akonwl coxpaneHus 6 MexaHuKe

Nmnynbe MatepuanibHOW TOYKM (T€Ja), CUCTEMbBI MaTEepUaIbHBIX TOYEK. UMIybC CUIIBI U U3MEHEHUE UMITYJIbCa Tela.
3aKOoH cOXpaHeHUs UMIyJibca. PeakTHBHOE JBUKEHHUE.

Pa6ora cuibl. MOIHOCTH CHITHL.

Kunernueckas sHeprus MaTepruaibHON TOYKU. Teopema 00 M3MEHEHUH KMHETHYECKOM SHEPTHUH.

[TorenuuanbHas sHeprus. [loTeHumanbpHas sHEprust ynpyro aehopMUpPOBAHHOW MpYyXUHBI. [loTeHIManbHass HEprus
TeJa BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnManbHbIE U HEMOTEHUUANIbHBIE CUJIbI. CBs3b pabOThl HEMOTECHIIMAIBHBIX CHUJI C U3MEHEHHUEM MEXaHWYeCKOU
SHEPTUM CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPTUM.

Yrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuyeckre ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: BOJIOMET, KOIED, MPY>KUHHBIN MTUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHHE.

[Tepexon MOTEHIMATLHOM YHEPTUN B KHHETHUECKYIO 1 0OPATHO.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3ydenne abCOMIOTHO HEYNIPYTOro yiapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.



HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKOM SHEPTUU Tella Ha MPUMEPE PACTSHKEHUSI PE3UHOBOTO
KIyTa.

Paznen 3. MoJsekyasipaasi u3uka 1 TEPpMOJAMHAMHUKA

Tema 1. OcHo6bl MONEKYAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJOKEHUSA MOJIEKYJIAPHO-KUHETUYECKON TEOPUU M MX OMNBITHOE OOOCHOBaHWE. BpOyHOBCKOE ABUKEHHE.
Huddysus. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YaCTUIL BellecTBa. MoJIesn CTpOeHus ra30B, KUAKOCTEH U TBEPABIX Tell
U OOBSCHEHUE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojenel. Macca u pa3Mepsl Monekyid. KoimdecTBo BeliecTsa.
[TocrosinHass ABoraapo.

TeroBoe paBHoBecue. Temneparypa u e€ uamepenue. [llkana remneparyp Llenbcus.

Mogens uaeanbHOro raza. OCHOBHOE ypaBHEHUE MOJICKYISIPHO-KUHETUYECKON TEOPUM UJI€AJIbHOTO raza. AOCOII0THAsS
TeMIepaTrypa Kak Mepa CpeaHEel KHHETHUECKON 3HEPTUU TEIJIOBOrO JIBM>KEHUA yacTull raza. [llkana temneparyp KenbBuHa.
["a30Bble 3ak0HBI. YpaBHeHHe MeHeneeBa—Knaneiipona. 3akon JlanbToHa. M30ompolieccsl B HAEAIBHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduyeckoe npeicTaBieHrne U30IPOLIECCOB: H30TEPMa, U30X0pa, n300apa.

TexHnuecKue ycTpoicTBa U MPAKTHYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTBA, (GoTOrpadrivt MOJIEKYJI OPTaHUUECKUX COSAMHECHHUIA.

OnbiTel 110 U HY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO ABUKEHUS.

Mogenb onbita lTepHa.

OnbIThI, T0Ka3bIBAIONIUE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOJICUCTBUSI.

Mogens, WIUTIOCTpUpPYIOIIas IPUPOAy AaBICHHUS ra3a Ha CTEHKHU COCY/a.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA UJI€AJIBHOTO ra3a, U30MPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuol

Onpenenenre Macchl BO3IyXa B KJIACCHOM KOMHAaTe Ha OCHOBE U3MEPEHUI 00bEMa KOMHATBI, IABJICHUS U TEMIIEPATyphI
BO3/yXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEK]1y TTapaMeTpaMU COCTOSIHHS pa3peKEHHOT0 rasa.



Tema 2. Ocrosbl mepmoouHamuKu

TepmoanHamuueckasi cuctemMa. BHYTpeHHssi SHEprusi TEPMOJUHAMHYECKOM CHUCTEMBI M CHOCOOBI €€ H3MEHEHWUSI.
KonmuyectBo TtemmoTet w paborta. BHyTpeHHSsST SHEprusi OJHOATOMHOTO WJACATLHOTO Ta3za. Buapl Temomnepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3IyUEHHE. Y IeJIbHAs TEIIOEMKOCTh BenlecTBa. KojnmuecTBO TEIOThI MpH TEIIONEpeaye.

[Tonsarue 06 agnabatHoM mpouecce. [lepBriii 3akoH TepMoanHaMuKH. [IpiMeHeHne epBoro 3akoHa TEPMOJIUHAMUKH K
u3omnporeccam. I'paduueckas naTepnperanus paboThI rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh po1iecCOB B IPUPOJIE.

TennoBele MamuHbl. [IpuHIMOBL JEHCTBUS TEIUIOBbIX MamiuH. I[IpeoOpa3oBaHusi SHEpPruum B TEIUIOBBIX MAaIIMHAX.
Kosdounuent nonesHoro paeiictBus temnoBoi Mamubbl. [ukn KapHo u ero ko3(g@duUUEHT MOJE3HOro JeHCTBUS.
DKOJIOrM4€eCKHE MPOOIIEMBI TETNIOIHEPTETUKH.

TexHnueckue ycTpoiCcTBa U MPAKTUUYECKOE MPUMEHEHHUE: JBUTaTellb BHYTPEHHETO CrOpaHus, OBITOBOM XOJOIUJIBbHUK,
KOHJUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEN SHEPruu Teja Mpu COBEPIIEHUU pabOThI: BbUIET MPOOKHU U3 OyTHUIKH MOJ JEHCTBUEM CXKATOTO
BO3JlyXa, HarpeBaHue 3pupa B JATyYHHOU TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALINS).

N3meHeHnue BHYTpEHHEH sHepTrun (TeMIiepaTyphbl) Tea Npy Terionepeaaye.

OnbIT 0 aaAMabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYyTPEHHETO CrOPaHusl, p€aKTUBHOTO ABUTATEINs.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3mepenne yaenpbHON TEMITOEMKOCTH.

Tema 3. Acpecamnbie cocmoanus eewyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHaeHcauusa. McmapeHue u kurneHue. AOCONIOTHasE U OTHOCUTENIbHAs BIIAXXHOCTb BO3/yXa.
Hacepiennsiii nap. Y aenpHas Temiotra napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT J1aBJICHUSI.

Teépnoe Teno. Kpucrammueckne u amopdHbie Tena. AHHU30TPOMHS CBOMCTB KPUCTAUIOB. JKUIKHWE KpPUCTAJUIHI.

CoBpemennbie Matepuaisl. [InaBieHne n KpucTamm3anus. Y qenbHas TerioTa miasieHus. Cyomumanus.
YpaBHeHuE TEI0BOTO OaaHca.



TexHuyeckre yCTPONCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M IMCUXPOMETP, KaTOPUMETP, TEXHOJIOTHMHU
MOJTYYEHHS] COBPEMEHHBIX MAaTEpPUAJIOB, B TOM YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.
Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MAPOB.

Kurnenve npu MOHMKEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmoienne HarpeBaHusl ¥ MJIaBICHUS KPUCTAITHYECKOTO BEIIECTBA.
JleMoHCTpalys KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol
N3Mepenre OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Paznen 4. djekTpoaAMHAMMKA
Tema 1. dnekmpocmamuxa

OneKTpu3aums Tel. OJNEKTPUYECKUM 3apsan. [IBa Buaa JJIEKTpUYECKHX 3apsiaoB. [IpOBOIHMKHM, AWANEKTPUKU U
MOJIyTIIPOBOJIHUKH. 3aKOH COXPAHEHHUS IIEKTPUUYECKOTO 3aps/Ia.

B3anmoneiictue 3apsanoB. 3akoH Kymona. ToueuyHblil anekTpudeckuid 3apsaf. Dnekrpudeckoe nojne. Hanpsk€HHOCT
ANEKTPUYECKOro noJjs. I[puHIMn cynepno3uuuu 3JIeKTpUIEcKUX Mmosiel. JIMHuM HanpspKEHHOCTH JIEKTPUYECKOTO TOJIS.

PaGora cun snekrpoctatudeckoro mois. [lorennuman. Pasznocts moreniuanoB. [IpoBOMHUKM U JAUDIIEKTPUKH B
AIEKTPOCTATUYECKOM TToJIe. JIaieKTpruyeckasi IpOHUIAEMOCTb.

OnekTpoéMKocTh. KoHneHcaTop. DIeKTpOEMKOCTD INIOCKOT0 KOHJAEHCATOPA. DHEPTH 3aPSKEHHOTO0 KOHAEHCATOPa.

TexHuueckre yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHUE: JJIEKTPOCKOIL, JIEKTPOMETP, JIEKTPOCTATUYECKAs 3allUTA,
3a3eMJICHHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN armapart, CTPYHHBIN PUHTED.
Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUSA DIIEKTPOMETPA.
BzaumopencTBre Ha3JIEKTPU30BAHHBIX TEJL.
DJIEKTPUUECKOE TMOJIE 3apsKEHHBIX TE.
[IpoBOHUKM B 3JIEKTPOCTATUYECKOM MOJIE.



DJeKTpocTaTUYECKast 3aluTa.

JIU3AEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh AJICKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIONIAJAW IUIACTHH, PACCTOSIHUS MEXAY HUMH U
IUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpA.

Yuenuueckuui sxcnepumenm, 1abopamopnsie pabomol

N3mepenune 35eKTpoEMKOCTH KOHJIEHCaTopa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUUYECKOT0 TOKa. MicTtounuku Toka. Cuia Toka. [locTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LenH.

DNEeKTpUYECKOe CONPOTUBIIEHUE. YIEIbHOE CONPOTHUBIEHHE BemiecTBa. llocienoBaTenbHOe, MapaieabHOE,
CMEIIIaHHOE COEJIMHEHHE MPOBOTHUKOB.

PaboTa snexkrpuyeckoro Toka. 3akoH [[xoyns—JIenia. MOIMHOCTh AIEKTPUUECKOTO TOKA.

DJIIEKTPOJIBHXKYIAss CUJIa M BHYTPEHHEE CONPOTHBJIECHUE HCTOYHHMKA TOKA. 3akoH Oma Uil MOJHOM (3aMKHYTOM)
aneKTpudeckoil uenu. Kopotkoe 3aMbIKaHue.

DJNEeKTpOHHAsT TMPOBOJUMOCTh TBEPJBIX METAIIOB. 3aBUCUMOCTH COMPOTHUBIICHHS METAJUVIOB OT TEMIIEPATyphI.
CBepXITPOBOJIUMOCT.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomynpoBonuuku. CoOCTBEHHas U TPUMECHAs MPOBOJAMMOCTh TMOJYyNpoBOAHMKOB. CBolicTBa P—N-mepexona.
[TonynpoBOTHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B paCTBOpaxX M paciuiaBax dIEKTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOIUALINS. DICKTPOIU3.

DIIEKTpUYECKUM TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psaa. Monnus. [1nazma.

TexHuyeckre yCTpONCTBA U MPAKTUUYECKOE MPUMEHEHHE: aMIIEpMETpP, BOJBTMETP, PEOCTaT, HWCTOYHUKHU TOKa,
AJIEKTPOHATPEBATENbHBIC MPUOOPHI, AIEKTPOOCBETUTEIBHBIE NPHUOOPHI, TEPMOMETP CONPOTHUBIICHHS, BAaKYyMHBIN IHO/,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN AUO/I, TAIbBAHHKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAMPSKEHUS.



3aBUCUMOCTh COMPOTHUBIICHUS IUIMHAPUYECKUX MPOBOJHUKOB OT JUJIMHBI, IUIOHMIAAM TMOMEPEYHOrO0 CEUCHUS H
Marepuania.

CwmemanHoe COeIMHEHUE MTPOBOHUKOB.

[IpsamMoe wu3MepeHue »dIEKTPOABIKYIIEH Ccuibl. KOpOTKOE€ 3aMbIKaHME TalbBAHMYECKOIO JJIEMEHTA M OIEHKA
BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCThH CONIPOTUBJICHUSI METAIIOB OT TEMIIEPATYPHL.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSISI TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3ydyeHne cCMENIaHHOTO COETMHEHUS PE3UCTOPOB.

N3Mepenne 37eKTpOABMKYILEN CUITbI MICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHMUS.

Hab6nronenue snekrposnusa.

MexknpeaMeTHbIE CBSA3H

N3yuenne kypca ¢uzuku 6a30Boro ypoBHs B 10 Kj1acce oCyIeCTBISETCA C YUYETOM COACPIKATEIBHBIX MEKIPEAMETHBIX
CBSI3€H ¢ KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMHUHU, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nowsimus, CBA3aHHBIE C HU3YUYCHHUEM METOJIOB HAYYHOIO TIO3HAHUS: SIBIICHHE, HAy4dHbIA (akT,
runoTesa, pu3nyeckasi BeJIMUMHA, 3aKOH, TeOpHUsl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJEITMPOBAHNE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUM, JTMHEWHas (yHKUUS, mapadoa, rurnepoosia, ux rpauku U CBOMCTBA,
TPUTOHOMETPUUECKUE (GYHKIIMU: CHHYC, KOCHUHYC, TaHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJAUHAT, CI0KEHNE BEKTOPOB.

buonocusa: mexannueckoe JABMXEHHE B KUBOUM mpupoje, nuddys3usi, ocMOC, TEII000MEH >KUBBIX OPTaHU3MOB (BHJIbI
TEIUIONEepeaaym, TEIIOBOE PABHOBECHUE), JIIEKTPUUECKUE SIBJICHUS B 5KUBOMW MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJIIPHAS Macca, TEIUIOBbIE
CBOMCTBA TBEPIBIX TEJ, KUIKOCTEM M Ta30B, DJIEKTPUYECKHME CBOMCTBA METAJUIOB, JJIEKTPOJIUTHUYECKAS HAUCCOLMALMS,
rajbBaHUKA.

l'eocpagus: BnaXHOCTb BO3/IyXa, BETPhI, 0ApPOMETP, TEPMOMETP.



Texnonocus: npeoOpa3oBaHUE ABUKEHUN C MCIOJIb30BAHUEM MEXAHHU3MOB, YYET TPEHHUS B TE€XHUKE, MOJUIMITHUKH,
MCIIOJIb30BAaHUE 3aKOHA COXPAHEHMsI UMITYJbCa B TEXHUKE (paKeTa, BOIOMET U JAPYTHE), ABUTATE]Ib BHYTPEHHETO CrOpaHus,
napoBasi TypOrHa, OBITOBOM XOJOJAWIBHUK, KOHIUIUOHED, TEXHOJIOIMH MOJIYYEHUSI COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHUCJIE
HaHOMAaTEpHUAJIOB, 1 HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE IEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIM
IPUHTED, ANEKTPOHArpeBATENbHbIE IPUOOPHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, raIbBaHHUKA.

11 KJTACC

Pa3znen 4. JjaeKTpoAMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUA

[TocTrosiHHBIE MAarHUTHL. B3anMOJelCTBUE MOCTOSIHHBIX MAarHUTOB. MaruuTHoe mnoJie. BEKTOp MarHUTHON WHIYKIHH.
[IpyHIMI CyNepro3uIMu MarHUTHBIX Nosiei. JIuHuu MarHuTHOW MHAYKUUU. KapTuHa JIMHUI MarHUTHOM MHIYKIIUU MOJIS
MOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe noJie MpoBOJHUKA ¢ ToOKOM. KapTuHa nTuHUNA MHAYKIIUA MAarHUTHOTO MOJIs JJIMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOIO MPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT DpcTreaa. BzanmoaencTBrue npoBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOy b U HalpaBJICHUE.

Cua Jlopennia, e€ MOIyJib M HarpaBiieHHUE. JIBIKEHHE 3apssKEeHHOM YacTHUIIBI B OJTHOPOJIHOM MarHuTHOM mojie. PaGora
cunbl Jlopenna.

SIBneHHE IIEKTPOMArHUTHOM MHAYKUIHH. [IOTOK BEKTOpa MarHUTHOM MHIYKIUHU. DJIEKTPOJABHKYILAs CHJIA MHAYKLUU.
3aKOH 3JEKTPOMarHuTHOM MHAYyKIU Papajes.

BuxpeBoe 3ieKkTpuyuecKoe Mmojie. DIEKTPOABUKYIAS CHIIA UHAYKIHUH B MPOBOJAHUKE, ABUKYIIEMCS MOCTYNAaTEIbHO B
OJIHOPOJAHOM MAarHUTHOM IIOJIE.

[TpaBuno Jlenua.

NHnykTUBHOCTD. SIBNIeHNE CAaMOMHAYKIIUU. DJIEKTPOABUKYIIAS CHUIa CAMOUHTYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.



TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHECHUE: TTOCTOSHHBIE MATrHUTBI, JJIEKTPOMATHUTHI, SJIEKTPOJIBUTATEIb,
YCKOPUTEIM 3JIEMEHTAPHBIX YaCTHUILl, THAYKIIMOHHAS EYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIuHMY UHTYKIIUY MAarHUTHOTO TMOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuia Amnepa.

JenictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE PIEKTPOMArHUTHOW MHYKITUH.

IIpaBuino Jlenna.

3aBUCHUMOCTb 3JIEKTPOABUKYIIEH CHIIbI HHAYKIIMU OT CKOPOCTHA U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanue nelcTBUS MOCTOSSHHOTO MAarHUTa HA PAMKY C TOKOM.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Paszpnes S. KosieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KONEOAHUA

Konebarenbnast cucrema. CBoOOaHBIE MeXaHMUeckue koyiebanus. ['apmonuueckue kosnebanus. [lepwon, dacrora,
amMIUInTyna u ¢gasa xkonedanuid. [IpykxuHHBIA MasTHUK. MaTemMaTHdecKuil MassTHUK. Y paBHEHHUE TAPMOHUYECKHUX KOJIeOaHUH.
[IpeBpareHre sHepruu Npy rapMOHUUYECKUX KOJICOAHUSIX.

Koneb6arenbubiii koHTYp. CBOOOAHBIE 53JIEKTPOMAarHUTHBIE KOJEOAHUS B HACATBHOM KOJI€OAaTeTbHOM KOHTYpE.
AHanorus MexJ1y MEXaHUYECKUMH U 3JIEKTPOMAarHUTHbIMU KoJiebanusiMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SDHEPTUU B
U7ealbHOM KO0JIeOaTeTbHOM KOHTYpE.



[IpencraBienne o0 3aTyxarouux KojieOaHUsX. BbIHYyXJeHHbIE MeXaHU4eckue KoJjieOaHus. Pe3oHanc. BwiHyXIeHHbIE
AIIEKTPOMATrHUTHBIE KOJICOAHW.

[lepemenHsblil TOK. CUHYCOUIANbHBIA TEPEMEHHBII TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYIHOE U ACHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancpopmarop. IlpousBojacTBo, nepemadya U MOTPEOJICHHUE DIECKTPUUYECKON HHEPruu. DKOJOTUYECKHUE PUCKH TIPH
MPOU3BOJICTBE AIEKTPOIHEPTUU. KylIbTypa HCIIOIB30BaHUS AIEKTPOIHEPTUU B IOBCETHEBHOW KU3HMU.

TexHuueckne yCTpOWCTBA M IMPAKTUUECKOE NMPUMEHEHHUE: JJIEKTPUYECKHM 3BOHOK, T€HEPATOP IMEPEMEHHOTO TOKA,
JIMHUHU 3JIEKTpoIiepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoieOaTebHOM cCUCTEMbI (IPYKUHHBIN WM MaTEMaTUYECKUM MAsITHUK).

HaOnronenue 3aryxarommx KojieOaHuii.

UccnenoBanne CBONCTB BBIHYKJICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CBOOOIHBIE AIEKTPOMATrHUTHBIE KOJICOAHUSI.

OcuwmorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMIPSKEHUS OT BPEMEHM ) JIJIs1 DJIEKTPOMArHUTHBIX KOJIeOaHuH.

Pe3oHanc nipu nociie1oBaTEIbHOM COEAUHEHUN PE3UCTOPA, KATYIIKA UHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb JIMHUY 3TIEKTPONEPENAYN.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJIEOAHUM Tpy3a Ha HUTHU OT JIJTMHBI HUTU U MAcCChI rpy3a.

HccnegoBanne nepeMeHHOro TOKa B LEMH U3 MOCJIEA0BATEIBHO COCAMHEHHBIX KOHAEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 6OJIHbL

MexaHnueckue BOJHBI, yclIoBUSL pacnpoctpaHenus. llepumon. CkopocTh pacnpoCTpaHEHUsT W JJIMHA BOJIHBIL.
[Tonepeunsie u mpoaoibHEBIE BOJHBL. MHTepdepentus u qudpakins MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIC BOJIHBL. Y CJIOBUS U3TyUYCHHUS DJIEKTPOMArHUTHBIX BOJIH. B3auMHast opueHranus BekTopos E, B, V B
AJIEKTPOMArHuTHOM BoJiHE. CBOWCTBAa AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPEIOMIICHHE, TMOJspu3anus, Judpaxius,
unTepdepenius. CKOpoCcTh JEKTPOMArHUTHBIX BOJIH.



[Ikana 31eKTpOMarHUTHBIX BOJH. [IpMeHeHNEe AIeKTPOMAarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBUAcHUA. Paqnonokanys.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPe/Ibl.

TexHu4yeckre ycTporucTBa U MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHBIE MHCTPYMEHTHI, YIIBTPAa3BYKOBAasl IMarHOCTUKA B
TEXHUKE U MEJUIIMHE, pajiap, paJuoNpUuEMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

ObpazoBanue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromeecs T€10 Kak UCTOUYHUK 3BYKa.

Habuntoienue otpaskeHus U NpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunu u 1udpakinm MEXaHHYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBs3M rpOMKOCTH 3ByKa U BBICOTBI TOHA C AMIUIATYA0M U 4aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX BOJIH: OTPa)XKCHHE, MpEIIOMIICHUE, NoJspusanus, audpakuus,
uHTephepeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeitHOE pacnpocTpaHEHHE CBeTa B OAHOpoaHoU cpene. JIlyd cera. ToueuHbii
HMCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoenne n300paxeHui B JIOCKOM 3epKaje.

[Ipenomiienne cBeta. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCOIIOTHBIM MoKa3aTenb mpenomiieHus. [lomHoe BHyTpeHHee
oTpakeHue. lIpenenbHbli yroJ MOJIHOTO BHYTPEHHETO OTPAaKEHUS.

Hucnepcust ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

Cobuparoe u paccenBaromve JuH3bl. ToHKas nuH3a. DOKYCHOE pPacCTOSHUE M ONTHYECKas CUjla TOHKOM JIMH3BI.
[TocTpoenne nM300pakeHUt B COOMPAIONIUX M PACCEUBAIOMIMX JUH3aXx. DopMylia TOHKOW JHMH3BI. YBEIUYEHUE, JaBAEMOe
JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.

BonnoBass onrtuka. HuTepdepenius cBera. KorepeHTHble HCTOYHUKHU. YCIOBHS HAOMIOAEHUS MaKCUMyMOB H
MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.



Hudpakuust cBera. JudpaknuoHHas pemérka. YcloBUe HAOMIOJEHUS TJIaBHBIX MAaKCHMyMOB TIpU TMaJleHUU
MOHOXPOMaTHUYECKOTO CBETa Ha JU(PPAKIIHOHHYIO PEHIETKY.

[Tonspusanus cBera.

TexHuueckue yCTpoMCTBA M MNPAaKTUUYECKOE IMPUMEHEHME: OYKH, Jymna, ¢oToammapar, MPOEKIIMOHHBINA ammnapar,
MUKPOCKOII, TEJIECKOII, BOJJIOKOHHAS ONTHKA, TU(DpaKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEetHOE pacpocTpaHeHne, OTpaKeHUE U MpeioMiieHne cBeta. OnTuyeckrue mpuoOopsI.

[TonHOE BHYTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKOIA.

Habnronenune natepdepeHnm crera.

HaOnronenue nudpakiyu ceera.

Habmtonenue nucnepcuu cBera.

[Tomy4yeHue cekTpa ¢ MOMOLIBIO ITPU3MBI.

[Tonmy4yenue cekTpa ¢ mOMONIbIO AUPPAKIUOHHON PEIETKH.

HaGnronenue nossipusanny cBeTa.

Yuenuueckuii sxecnepumenm, 1abopamopHule pabomwl

N3mepenne nokasarens NpeOMIICHHS CTEKIIA.

WccnenoBanue CBOMCTB N300paKeHU B JIMH3AX.

HaOnronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH
I'panunbl  TPUMEHMMOCTH  KJIACCHYECKOW MeXaHWuKHW. [locTymarel cnenuanbHOM TEOPUM  OTHOCUTEIIBHOCTH:
WHBAPUAHTHOCTh MOAYJII CKOPOCTH CBETA B BAKyyMe, MIPUHIUIT OTHOCUTEIBHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAIICHUE IJTUHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIbI.
CBsi3b Macchbl ¢ SHEPTUEN U UMITYJILCOM PEIIITUBUCTCKOM YaCTHUIIbI. DHEPTHUs MOKOS.



Pazgen 7. KBanToBasi pusnka

Tema 1. Inemenmul K8AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBa3u 3HEpruu GOTOHA € €r0 YaCTOTON. DHEPIUsl U UMITYJIbC (OTOHA.

OTtkpsiTue u uccnenoBanue dporordpdexra. Oneitel A. I'. CtoneroBa. 3akoHbl GorodPdexra. YpaBHeHHE DUHIITEHHA
g potorddexra. «Kpacnas rpanuna» goroaddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue ycTpoiicTBa M MpaKTHUECKOE MpUMeHeHue: (poTornieMenT, (hoToIaTIMK, COJIHEUHAs: OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(deKT HA yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelHEro Gpotoaddekra.

Cseronuon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopna mo paccesnuro o -yactuil. [lnmanerapnas moxens atoma. [loctynater
bopa. WUznydyenue u morjomenne pOTOHOB IPH TEPEeXojie aToMa ¢ OJHOTO YPOBHS DHEPrHUU Ha JIPyroi. Buibl crieKkTpoB.
CrekTp ypoBHEHN 3HEPTUH aTOMa BOJAOPO/A.

BonnoBele cBoiicTBa yactul. Bonnsl ae bpoina. KopnyckyisspHO-BOITHOBOW yalu3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckre yCTpOMCTBAa M MPAKTHUYECKOE NMPUMEHEHHUE: CHEKTPAIbHBIM aHamu3 (CHEKTPOCKOM), Jia3ep, KBAHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habumoienue TnHeRvaThIX CeKTPOB U3ITyUECHHUS.

Jlazep.



Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

Hab6nronenue muHEYaToOro CrieKTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTHI, JOKA3bIBAIOIIME CIOKHOCTh CTpoeHus siapa. OTKpeITHE paguoakTuBHOCTU. OmnbiThl Pesepdopaa mo
OMpENENCHUI0 COCTaBa paJuoaKkTUBHOro wu3iaydeHus. CpoictBa anbda-, Oera-, ramma-usnydeHus. BrusiHue
PaIMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE NpoTOHA W HeTpoHa. HyknoHHass monens sapa I'elizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4HCIIO
anapa. M30tomsl.

Anbda-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnal. 'amma-u3nydeHue. 3aKOH paliOaKTUBHOTO pacnaa.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sizpa.

Anepnsie peakuuu. [lenenue u cUHTE3 AI€p.

SAnepnsiit peaktop. TepmosiaepHbiii cuntes. [IpoOaeMbl U epCIEeKTUBDI SJIEPHON YHEPTETUKUA. DKOJIOTUUECKUE aCIIEKThI
SIEPHON DHEPIETUKMU.

OnemMeHTapHble YaCcTULBl. OTKPBITHE TO3UTPOHA.
Metonabl HaOJIIOAEHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHIL.
@yH/1aMEeHTaNIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuueckre yCTpOMCTBAa M MPAKTUYECKOE NMPUMEHEHHUE: HO3UMETpP, Kamepa BuibcoHa, siA€pHBIA PEAKTOp, aTOMHAS
oomba.

Jlemoncmpayuu

CuéTunK NOHU3HUPYIOITUX YACTHII.

Yuenuueckuii sxecnepumenm, 1abopamopuule pabomuol
HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM GoTorpadusim).

Pa3zges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH
Orarnbl pa3BUTUA acTpoHOMUU. [IpukiagHOEe U MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUH.

Bup 38€3qH0r0 HeOa. Co3Be3aus, IpKHe 3BE3/bI, INIAHETHI, UX BUIUMOE JIBH)KCHHE.
CojtHeuyHas cucreMa.



Connne. ConneuHast akTMBHOCTb. McTounuk sHeprun ConHia W 3BE3A. 3BE3AbL, UX OCHOBHBIE XapaKTEPHCTHUKHU.
JlnarpaMMa «CHEKTpaJIbHbIA KJIACC — CBETUMOCTBY». 3BE3/bl TIJABHOM MOCIEAOBATEIIBHOCTU. 3aBHUCHUMOCTh «Macca —
CBETUMOCTB» JIJIsl 3BE3] TJIABHOW IOCIIENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHbIE MNPEICTaBICHUS O
IPOUCXOKIAECHUN U 3BOJIIOIMU COJIHIA U 3BE3/. DTalbl )KU3HU 3BE3I.

Mnieunsiii [IyTe — Hama 'anaktuka. [lonoxenne n nemxenue Connia B ["anmaktuke. Tunsl ranaktuk. Paguoranaktuku
1 KBa3apbl. YEpHBIE IBIPHI B AIpax FaIaKTHK.

Bcenennas. Pacumpenne Beenennoid. 3akon Xa006isa. Pa3oeranue ranaktuk. Teopust bonbinoro B3peiBa. PennkroBoe
U3JIy4YEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraraiakTuka.

Hepewénnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGnronenust HeBOOpy>KEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIS1 ONPEAETICHHS TIOJI0KEHHUS
HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE CO3Be3/1usi CEeBEpHOro MOMyIIApUs U SIPKUE 3BE3/IBL.

Ha6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

O0o0maromniee NOBTOPEHUE

Ponb pu3uku m acTpOHOMUHM B SKOHOMHUYECKOM, TEXHOJIOTMYECKOW, COLMAIbHON M 3TUYECKON cepax NeaTebHOCTH
YeJI0BEeKa, POJb U MECTO (PU3MKU U ACTPOHOMHMHM B COBPEMEHHOW HAyYHOW KapTHUHE MHUpa, POJb (PU3NYECKON TeopuH B
dbopMHUpPOBaHUM TIPEACTABICHUNA O (HUIMYECKON KapTUHE MHUpa, MECTO (PU3NYECKONM KapTHHBI MHUpa B OOILIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca Gusnku 6a30Boro ypoBHs B 11 Kitacce ocymiecTBiIsIeTcsl ¢ YYETOM COJEPKATENIbHBIX MEXIPEIMETHBIX
CBsI3eH ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meoswcnpeomemnuvle noHamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAy4YHOrO TIIO3HAHUS: SIBICHHE, Hay4HbIH (DakKT,
runote3a, Gpuznyeckas BeIMUnHa, 3aKOH, Teopusi, HAOII0ACHHE, IKCIIEPUMEHT, MOJICITUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: permieHue CUCTEMbl YPaBHEHU, TPUTOHOMETpUYECKUEe (YHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M MX IMPOEKIMM HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,



MPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIMIA, MPU3HAKK MOJI00US TPEyroJIbHUKOB, OIMpENEiICHHE TUIOMAIU IJIOCKUX (QUTYyp H
0o0BbEMa Te.

buonocus: >nextpuyueckue SIBICHUS B KUBOW NPUPOAE, KojiebaTenbHbIe NBIKCHHUS B KUBOM MPHPOJE, ONTHYECKUE
SIBJICHMSI B )KMBOM IIPUPOJIE, IEUCTBUE paJuallii HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB U MOJEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX TeJ, MEXaHHU3Mbl 0Opa30BaHUS
KPUCTAJUINYECKOUN PEIIETKH, CIEKTPAJIbHBIA aHAJINS.

l'eocpaghus: MarHUTHBIE TOJIFOCA 3E€MITH, 3aJIEKU MAarHUTHBIX pyl, (OTOChEMKA 3eMHON MOBEPXHOCTH, IMpeICKa3aHue
3EMJICTPSACEHUM.

Texnonocus: JIMHAN 3JIEKTPONEpead, T€HEPATOp NEPEMEHHOIO TOKA, 3JIEKTPOABUTATENb, HHAYKIMOHHAS TI€4b, pajap,
panuonpuéMHUK, TENEBU30p, aHTEeHHa, TenedoH, CBY-neub, MPOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA, COJHEYHas
OaTapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA TIPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune ydyebHoro mpenmera «Pusmka» Ha ypoBHE CpemHero odmero oOpa3zoBaHus (0a30BBIA YPOBEHB) IOJIKHO
00ecneunTh JOCTHKCHHE CIICIYIONINX JIMYHOCTHBIX, METAPEAMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOro mpeaMera «P@u3MKay OJDKHBI OTPa)XaTh TOTOBHOCTh M CIOCOOHOCTB
oOyyarolmuxcsi PpyKOBOJACTBOBATbCS CPOPMUPOBAHHOM BHYTPEHHEW MMO3ULMUEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTALIUM, MO3UTHUBHBIX BHYTPEHHUX YOEKIAECHWMH, COOTBETCTBYIOIIMUX TPAJUIMOHHBIM LIEHHOCTSIM POCCHMCKOTO
oOliecTBa, paclIMpeHHUE XKU3HEHHOIO OMNbITAa M ONbITA JEATEIbHOCTU B IPOILECCE PEATU3aldid OCHOBHBIX HalpaBiIeHUM
BOCIIMTATEIBHOMN JAESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KaaHCKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh T'PAXIAHCKON IMO3UIUU OOYYarOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTrO
00111eCTBa;

MPUHATUE TPATULIHUOHHBIX O0IIEYETOBEUECKIX T'YMAHUCTUUECKUX U IEMOKPATUUECKUX [IEHHOCTEH;

TOTOBHOCTbH BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEpECcaxX rpa)kIaHCKOT0 00IEeCTBa, yYaCTBOBATh B CAMOYIIPABICHUH
B 00pa30BaTeIbHON OpraHU3allNY;

YMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMU B COOTBETCTBUHM € UX (PYHKLIMSAMU U HA3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTApHOM M BOJIOHTEPCKOM ACATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IPaskIaHCKOW UJIEHTUYHOCTH, NATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHUHCKUX YUYEHBIX B oOnacTu (pU3MKU U
TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;



CIOCOOHOCTD OIEHUBATH CUTYAIHIO M MPHHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTUPYACH Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH, B TOM YHCJIE B JACSITEABHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTONYMBOIO Oy IyIIero;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

3CTETHYECKOE OTHOIIICHHUE K MHUPY, BKIIIOUAst 3CTETHKY Hay4YHOT'O TBOPYECTBA, PUCYIIET0 (GU3HUCCKON HayKe;

5) Tpy10BOr0 BOCIIUTAHHUSI:

HHTEPEC K pa3audHbiM chepaM mpodheCCHOHATBHON IeATEIbHOCTH, B TOM YHCJIE€ CBS3aHHBIM C (DU3MKON M TEXHHKOH,
yMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOP OYIyIIeH MpoeCCHr U pealn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TLIAHBI;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JacTH (DU3HUKH Ha MPOTSKCHUN BCCH JKU3HU;

6) 3K0JOrNYecKOro BOCIMTAHUS

cOPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, OCO3HAHKE TJI00ATIBHOTO XapaKTepa IKOJOTMYSCKUX MPoOIeM;

IUTAHUPOBAHKE M OCYIICCTBICHHE ICHCTBHI B OKPYJKAIOIIEH cpelie Ha OCHOBE 3HAHMS II€JCH YCTOWYMBOIO Pa3BUTHS
YEJIOBEUCCTBA;

pacuIMpeHue OmbITa JSATSILHOCTH SKOJIOTHYSCKON HAMPABICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUHN TI0 (hU3UKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (DH3MUCCKOM HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOMH JIEATEILHOCTH, TOTOBHOCTD B IPOIIECCE M3YUEHUS (PU3MKH OCYIIECTBIIATH MPOEKTHYIO M
UCCIICI0OBATEIILCKYIO ICATEIIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOSTENIbHO (DOPMYJIMPOBATh U aKTyaJIU3UPOBATH MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;
OIPENIENIATh SN ICATECIBHOCTH, 3aJ1aBaTh NapaMETPbl U KPUTEPUU UX JOCTHKEHHUS;
BBISBJISATH 3aKOHOMEPHOCTH ¥ IIPOTHBOPEUHS B PACCMATPHUBACMBIX (DPU3HUECKUX SBIICHUSIX,



pa3pabaTeiBaTh IJIaH pPEIICHUS MNPOOJeMbl ¢ Y4ETOM aHalu3a WMEIOIMIUXCS MaTepUalbHBIX M HEMaTephUaIbHBIX
peCypcoB;

BHOCHUTH KOPPEKTUBHI B JACSATEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB LIEJISM, OLICHUBATH PUCKU MOCIEIACTBUIA
NEeSTENbHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH Pa0OTY B YCIOBUSIX pPEaJIbHOT0, BAPTYAIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarejbcKue 1eHCTBUS:

BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KIIOUEBBIMU MOHATUSIMU U METOJIaMU (PU3NYECKON HAYKU;

BJIJICTh HaBBIKAMHU Y4EOHO-HCCIIENOBATEIHLCKOW M MPOEKTHOM JEATEILHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY MOUCKY METOJIOB PEIICHUs 3a7a4 (PU3NYECKOTO COACpKAHUsI, TPUMEHEHUIO Pa3IUYHbIX
METOJIOB MTO3HAHUS;

BJIQJICTh BUJIAMH JEATEIBHOCTU TI0 MTOJIYYECHHIO HOBOTO 3HAHUS, €0 MHTEPIPETAIMU, MPEOOPaA30BAHUIO U MPUMEHEHUIO
B Pa3NIMYHBIX YUYEOHBIX CUTYAIHMSIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBIABJISITh IPUUMHHO-CIICICTBEHHBIE CBA3U M AKTyaJIU3HPOBATH 3aJady, BBIIBUIAaTh TCUIIOTE3Y €€ PEIICHUS, HaXOAUTh
apTyYMEHTHI JJIs1 JOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBATh TOJYYEHHBIC B XOJI€ PELICHUs] 3aJlaud pe3yJbTaThl, KPUTUYECKU OILIEHUBATh HMX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a/ladyu B OOpa30BaTEIbHOM JEATEILHOCTH, B TOM YHUCJE MPU H3YUYCHHUH
busuKy;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH MPUOOPETEHHBIN OMBIT;

YMETb NMEPEHOCUTH 3HAHUS 110 (UBUKE B MPAKTUUECKYIO 00JIaCTh )KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIIBHBIC MOIXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE abTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undpopmaunmeii:



BJIQJICTh HABBIKAMHU TOJY4YCHHS WHQOpMauu (QHU3UIECKOTO COJNCpP)KaHWS W3 HCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIIATh IOUCK, aHAJIM3, CUCTEMATH3AIMI0 W HHTEPIpETAINi0 MH()OPMAIMKA pPa3TUYHBIX BUIOB H
dbopm mpeacTaBICHUS;

OLICHUBATh JOCTOBEPHOCTH HH(OpMAITUH;

UCIIOJIb30BaTh CpPEACTBA HWH(POPMALMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B PCIICHHUH KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX WM OPTaHHM3AIlMOHHBIX 3a7ad C COOJIIOJICHUEM TpPeOOBaHUI 3PrOHOMHKH, TEXHHKH O€30MacHOCTH,
THTHUEHBI, PECypCcocOepeKeHHSI, TPABOBBIX U ATHUECKUX HOPM, HOpM HH(OPMAIIMOHHON 0€30ITaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJEP)KAaHUS B Pa3IUYHBIX (hopMarax ¢ yuéTOM Ha3HAuYeHUS WHPOPMAIMH U IeJIeBOH
ayJUTOPUH, BRIOMpAst ONNTUMAIILHYIO POpMY MTPEICTABICHUS W BU3yaIn3alliy.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBIC Y4eOHbIE JeHCTBUA:

OCYILIECTBIIAThH OOIIEHUE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESTEIbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHPIMKTHBIX CUTYyal[Uil U CMAT4aTh KOH(IUKTHL;

Pa3BEPHYTO U JIOTUYHO HU3J1araTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM A3BIKOBBIX CPEJICTB;

MMOHUMATh ¥ UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHHOW U UHIMBUIyaJIbHOU PabOTHI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUM C YUETOM OOILMX MHTEPECOB M BO3MOKHOCTEH KAXKIOTO 4JIeHa
KOJIJIEKTUBA;

IIPUHAMATh LEJIU COBMECTHOU IEATENIbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH IEHUCTBUA II0 €€ JNOCTHIKEHHIO:
COCTABJISITh IUIAH JEUCTBU, paclpefessiTh pOoiad C y4ETOM MHEHUU YYaCTHUKOB, OOCYXJaTh pPE3yJbTaTbl COBMECTHOM
padoTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJI3Ja M KaXKIOrO0 yYaCTHHKA KOMaHAbl B OOLIMI pe3ynbTaT Mo pa3pabOoTaHHBIM
KPUTEPUSIM;

IIpeUIaraTb HOBBIE IPOEKTHI, OLIEHUBATH UJIEH C ITO3ULMN HOBU3HBI, OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHUE B PA3JIMYHBIX CHUTYalUSAX, IPOSBIATH TBOPYECTBO U
BOOOpaxkeHue, ObITh MHUIIUATUBHBIM.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS



Camoopranusanms:

CaMOCTOSITENIFHO OCYIIECTBIIATh IMO3HABATEIBHYIO JESATEIBHOCTh B 00JacTH (M3UKH M aCTPOHOMHH, BBISBIISTH
po0JIeMbl, CTaBUTh U GOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIAThH IIAH PEUICHUS PAacCYETHBIX M KAa4ECTBEHHBIX 3aJad, IUIAH BBINOJIHEHUS IMPAKTHYECKON
paboThI ¢ Y4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYIUIUU B 005acTH (U3MKH, TOCTOSIHHO IOBBIIATH CBOM
00pa3oBaTeNbHbII U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTH, OLICHMBATh COOTBETCTBHE pE3YJIbTaTOB
LETAM;

BJIJICTh HABbIKAMHU MMO3HABATENbHOU PEPIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUI U MBICTUTENBHBIX IPOLIECCOB,
MX PE3YyJIbTaTOB U OCHOBAHMIA;

MCIIOJIb30BaTh MPUEMBI peJIEKCUH SISl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELIECHUS;

YMETH OLIECHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NP aHAJIM3€E PE3YIbTAaTOB JIE€ATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IPHU aHAJIM3€E PE3yIbTaTOB EATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mpouecce noctuxkeHusi TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPaMMBbI IO (pU3MKE Ui YPOBHS CpeIHEro OOIIero
oOpa3oBaHMsl y 00y4arOUMXCs COBEPIICHCTBYETCS YMOLIMOHAIBHBIN HHTEIEKT, Penoaraiomuil chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh IMOHMMATh CBOE HMOILIMOHAJIBLHOE COCTOSHUE, BHUACTh HaNpaBJICHUS
pPa3BUTHS COOCTBEHHON AMOIIMOHANIbHOM cepbl, ObITh YBEPEHHBIM B Ce0€;



CaMOpPCTyJIMPOBaHMA, BKIOYAOIICIO CAMOKOHTPOJIb, YMCHHUC IIPUHHUMATL OTBCTCTBCHHOCTL 3a CBOE IIOBCACHHUC,
CIIOCOOHOCTh AJAIITUPOBATBCA K SMOIMOHAJIbHBIM U3MCHCHUAM U ITPOABJIIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,

BHYTpeHHeﬁ MOTHBAIlUH, BKJ'HO‘-IaIOH_[eﬁ CTPCMJICHUEC K OOCTHMXXCHHIO HCJIM W YCIICXY, OIITUMU3M, MHUIIUATUBHOCTD,
YMCHHUC IICfICTBOBaTB HCXO0AA N3 CBOUX BOBMO}KHOCTGI\/JI;

OMIIaTHH, BKJIIO‘I&IOHICP'I CITOCOOHOCTh INTOHUMATh OMOIHMOHAJIBHOC COCTOSHHUC MOPYIHUX, YUUTBIBATH Cro IIpH
OCYHICCTBJIICHNH 06HI€HI/I$I, CITOCOOHOCTH K COYYBCTBHIO N COIICPCIKUBAHUIO,

COLIMAJIBbHBIX HABBIKOB, BKIIHOYAaIOIIMX CITOCOOHOCTD BBICTPpAaMBAaTb OTHOMICHHA C JAPYIUMHU JIFOJAbMH, 3360TI/ITBC}I,
IIPOABJIATb HHTCPCC U pa3pClIaTh KOH(l)J'II/IKTBI.

IMPEJAMETHBIE PE3YJIBTATDBI

K xonity o0yuyenus B 10 kjiacce npeaMeTHbIE pe3ysbTaThl HA 6a30BOM YpOBHE JIOJDKHBI OTpaXKaTh CPOPMUPOBAHHOCTD
y 00y4Yaromuxcs YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax Pojib U MeCcTO (U3MKU B (HOPMUPOBAHUU COBPEMEHHON HAy4yHOW KapTHUHBI MHUpA, B
Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOM JESITEIIbHOCTH JTIOJICH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYEHHBIX (DM3MYECKUX MOJIENICH: MaTepuaibHas TOYKa, WHEpIMajIbHasi CUCTEMa
otrcuéra, aOCOJIOTHO TBEPAOE TENO, WUJCATHHBIM Ta3, MOJEIN CTPOEHUS Ta30B, XKUAKOCTEH M TBEPABIX TeEJ, TOUCUHBIH
ANIEKTPUUYECKUH 3apsi/i PU pelIeHnU PU3NUECKUX 3a]1ay;

pacrio3HaBath (u3nyecKkue siBIeHUs (TPOILECChl) U OOBSACHITH MX HA OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSPHO-
KMHETUYECKOM TEOpUU CTPOEHUS BEIIECTBA U BJIEKTPOJWHAMHUKUA: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIDKCHHUE, CBOOOIHOE IMAJICHUE TeJ, IBMKEHUE IO OKPYKHOCTH, HHEPIHS, B3auMoAehcTBHe Ten, nuddy3us, OpoyHOBCKOE
JBIDKCHUE, CTPOCHUE >KUJKOCTEH W TBEPABIX TeJ, U3MEHEHHE 00BhEMaA TeJl MpU HarpeBaHUM (OXJIAXKIACHUU), TEIJIOBOE
paBHOBECHE, UCTIapeHUe, KOHCHCAIINS, IIJIaBJICHUE, KPUCTAIUIM3AIMs, KUTIEHUE, BJIAKHOCTh BO3/IyXa, MOBBIIICHUE JTaBICHUS
rasa Mpu ero HarpeBaHWM B 3aKPBITOM COCYJI€, CBSI3b MEXKAY MapaMeTpaMH COCTOSIHUS Ta3a B U30MPOIECCax, ICKTPU3ALIUS
TEJ1, B3aUMOJCUCTBUE 3aPAJI0B;

OMHCHIBATH MEXAHUUYECKOE JBIKEHUE, UCTIONB3Ys (PU3HUECKUE BETUYMHBI: KOOPAUHATA, ITyTh, IEPEMEIICHUE, CKOPOCTD,
YCKOpEHHE, Macca Teja, CUJia, UMIYJIbC TeJla, KUHETHUYeCKas SHEprus, MOTCHIMalbHas JHEPTHsi, MEXaHuueckas pabdorta,



MEXaHWYEeCKass MOIIMHOCTh; TPU ONHWCAHWHM TPABUIBHO TPAKTOBATh (PU3WUYECKUA CMBICT HCIOJb3YEMBIX BEIWYWH, HX
0003HAaYCHUS U SAUHUIIBI, HAXOIUTH (DOPMYJIBI, CBSA3BIBAIOININE TAHHYIO (PH3NYECKYIO BETUYUHY C IPYTUMHU BETUIMHAMU;

OMKCHIBATh W3YUCHHBIC TETUIOBHIE CBOWCTBA TEJ M TEIJIOBBIC SBJICHUS, UCIONB3YS (PU3NUYECKHE BEITUYHHBI: JTaBICHUC
rasa, TeMIeparypa, CPeIHss KUHETHYECKas SHEPTUsl XAOTUYECKOTO IBMIKCHHS MOJIEKYJ, CPEIHEKBaIpaTUYIHAsI CKOPOCTh
MOJIEKYJI, KOJMUYECTBO TEIIOTHI, BHYTPEHHsS JHEprusi, paboTa Traza, KOIPQPUIMEHT TOJE3HOTO IACHCTBHS TEIUIOBOTO
JBUTATENSI; TP OMHCAHUM TIPABWJIBHO TPAKTOBATh (DM3MYECKUN CMBICT HCIOJIB3YEMBIX BEJIMYMH, UX OOO3HAYCHHS H
€AMHUITBI, HAXOIUTh (DOPMYJIBI, CBSI3BIBAIOIINEC JAHHYIO (M3UYECKYIO BETUINHY C APYTHMH BEIMIHHAM;

ONMKCHIBATh W3YYCHHBIC JJIEKTPUUECKHE CBOMCTBAa BEIIECTBA M JJIEKTPUUECKHE SIBICHUS (TIPOIECCHI), HCIOIb3Ys
(¢u3MYeCKUue BEIMYUHBI: JJICKTPUUECKHUI 3apsfl, AJIEKTPUYECKOE TI0Jie, HANPSHKEHHOCTh TOJIA, TMOTEHIUAaN, pPa3HOCTh
MOTEHIMAJIOB; MPU ONMUCAHWU TPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICI HUCIOJIb3YEMbIX BEIIMYWH, UX O0O3HAYCHUS U
SIMHUITBL;, YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIONTNE JAHHYIO (PU3UUECKYIO BEIMUHUHY C IPYTUMH BEIINUYNHAMU;

aHATM3UPOBaTh (HYM3UUECKUE TPOIIECCH U SBIICHUS, HCTOIL3YS (PU3NUeCKre 3aKOHBI M TMPHHIIUIBL 3aKOH BCEMUPHOTO
tarotenus, |, Il u 1l 3akonsl HptoTOHA, 3aKOH COXpaHEHUSI MEXaHUUECKOM SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, IIPUHIIUIL
CYNEpIIO3UIIMA CHWJI, TIPUHIUII PABHOINPABUS HWHEPIMAIBHBIX CHUCTEM OTCU€Ta, MOJEKYJSIPHO-KMHETHYECKYI0 TEOPHIO
CTPOEHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KMHETHUECKOW SHEPTHH TETUIOBOTO JBIKEHUS MOJICKYJI ¢ a0COTFOTHOM
TEMITepaTypol, MEepBbI 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPAHEHHS JJICKTPUUYECKOTO 3apsna, 3akoH KysoHa, mpu 3Tom
pa3inyaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHAa, €ro MaTeMaTH4eCKOe BBIpaKEHHWE M YCJIOBHs (TpaHHIBI, 00JIacTH)
MIPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIC MPUHIIUIMBI JCUCTBUS MAIMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; Pa3ivyaTh YCIOBUS HX
0€30macHOT0 MCTOJB30BAHMS B TIOBCETHEBHOM JKU3HH;

BBITIOJTHATh DKCIEPUMEHTBI 10 HWCCIICAOBAHUIO (DM3MYECKUX SIBJICHUN W TPOIIECCOB C HCIOJIL30BAHMEM TPSIMBIX H
KOCBEHHBIX H3MEpPEHUM, MpU 3TOM (HOpMyIupoBaTh MpoOiemMy/3afady W TUIIOTE3y y4eOHOTO SKCIEPUMEHTa, COOUpPATh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMUS, POBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOIHI;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIC M3MEPEHHSI (U3MUECKUX BEIUYUH, MPU 3TOM BHIOMpATh ONMTUMAJIBHBINA CHIOCO0
WU3MEPCHHUSI M UCII0JIh30BaTh U3BECTHBIC METOIbI OIIEHKH ITOTPEITHOCTEH H3MEPEHUI;



HCCIIEIOBaTh 3aBUCHUMOCTH MEXIY (U3MUECKUMU BEIMYMHAMH C HUCIHOJIb30BAHUEM IMPSMBIX H3MEPEHM, MPU ITOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH PE3yNIbTAThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEITUYHMH B BHJE TAOJIHUIl U
rpaduKoB, AenaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICIOBAHNUS;

coOr0/1aTh MpaBuiia 6€30MacHOro TPyJa MpU MPOBEICHUN HCCIIEOBAaHUN B paMKaX y4eOHOro SKCIepUMEHTa, Y4eOHO-
UCCJIEIOBATEILCKOM M TIPOEKTHOW JIEATENbHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOHUCTB M J1a0OpPaTOpHOTrO
000py10BaHUSs;

pemath pacy€THHIC 3a/1a4M C SIBHO 33aJJaHHOW (PM3UYECKON MOJETBIO, UCTIONb3Ys (PU3HUECKUe 3aKOHBI U MPUHITUIIBI, Ha
OCHOBE aHaliM3a YCJOBHS 3aJayd BBIOUPATh (PU3MUYECKYI0 MOJENb, BBLACIATh (PU3NYECKUE BEJIWYMHBI U (POPMYIIHI,
HEOoOXOauMbIe Al €€ pelleHUs, MPOBOJUTh Pacu€Thl M OLEHUBATh PEATbHOCTh IOJTYYEHHOIO 3HA4YE€HUs (PU3HUECKOI
BEITNYMHBL;

pelaTh Ka4eCTBEHHBIC 3aJaud: BHICTPAUBATH JIOTUYECKH HEMPOTHBOPEUYHBYIO IEMOUYKY PACCYXACHHM C OMOpPOW Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS,

UCIIOJIb30BaTh MpPU pEUIeHHM Y4YyeOHBIX 3a/ad COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJOTUU [Jsl IIOUCKa,
CTPYKTYpUPOBAHUS, MHTEPIPETALIMM U NPEACTABICHUS y4eOHOM M Hay4YHO-NOMYJISIpHON MHGOpMalluu, MOJYyYECHHOW WH3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOIyIaeMyl0 HH(POPMAIIUIO;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUHCKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKpY>KaroIllero MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAaHUSA MO (PU3UKE B MOBCEAHEBHOM JKM3HU Uil oOecriedeHHsi Oe30MacHOCTH MpHU
oOpallleHuu ¢ MpuOOpaMH U TEXHUYECKUMHU yCTPOMCTBAMHU, Il COXPAHEHHSI 3JJ0POBbsI U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyIlie C BBIMOJIHEHUEM PA3UYHBIX COLMAJIBHBIX POJIEH, MIAHUPOBATH PAOOTy TPYIIIBI, PAlMOHAIHLHO
pacnpenensiaTh OOS3aHHOCTH W TUJIAHUPOBATH JIEATENILHOCTh B HECTAHNIAPTHBIX CUTYAIlUSX, aJICKBATHO OILICHMBATh BKJIAJ
KaXKIOT0 U3 YYaCTHUKOB IPYMIIBI B pEeLICHHE paccMaTpUBaeMoil MpoOIeMBbl.

K xoniy o0yuenust B 11 kiiacce npeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI OTpakaTh CPOPMUPOBAHHOCTD
y 00y4Jaromuxcs yMEHUM:



JEMOHCTPUPOBATh Ha MPUMEpax pojib U MeCTO (pu3uku B (POPMUPOBAHMH COBPEMEHHOW HAyYHOW KapTHHBI MUpa, B
Pa3BUTUM COBPEMEHHOW TEXHUKH W TEXHOJOTMH, B NPAKTUYECKOM MAEATEIBHOCTH JIIOJEH, LEJIOCTHOCTh WM €IMHCTBO
bu3nUueCcKOil KapTUHBI MUPA;

YUUTBIBATh TPaHUIBl MPUMEHEHHS U3YYEHHBIX (PU3NYECKUX MOJENICH: TOUYCHHBIA SJICKTPUUYECKUN 3apsii, Jyd CBeETa,
TOYEUHBIN UCTOYHUK CBETA, SJIepHasi MOJICNb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO Siipa MPH pelieHnr (HU3NYeCcKuX 3a1ad4;

pacno3HaBaTh (pu3MUYECKue SABJICHUS (ITPOIECCHI) M OOBICHATH UX Ha OCHOBE 3aKOHOB AJICKTPOJWHAMUKH M KBAaHTOBOM
(GU3UKU: 3TEKTpUYECKas MPOBOAUMOCTD, TEIIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JECUCTBHS TOKA, B3aMMOJICUCTBHEC
MarHuTOB, 3JIEKTPOMArHUTHAsI WHAYKIHS, NEWCTBHE MArHUTHOTO IOJISI Ha TMPOBOJAHUK C TOKOM M JBIDKYIIUICS 3aps,
AJIEKTPOMATHUTHBIE KOJIEOAHUSI W BOJIHBI, TMPSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa, OTpPaKeHHE, MPEIOMIICHUE,
unTepbepeHius, audpakius U MoJsipU3alusl CBETa, JUCIepcusi cBera, (QortodtekTpuueckuit 3gdext (dbotodrddexr),
CBETOBOC JIaBJICHWE, BO3HHKHOBEHWEC JIMHEHMYATOrO CIIEKTpa aToMa BOJOPOJA, CCTECTBEHHAs W HCKYCCTBCHHAS
PaIMOaKTUBHOCTD;

OMKCHIBATh U3YYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUECKUE, MATHUTHBIE, ONITUYECKUE, DIIEKTPUUECKYIO MPOBOAUMOCTD
Pa3IUYHBIX CPEJl) U AJIEKTPOMATHUTHBIC SIBJICHUS (IMPOIECCHI), UCTIONB3Ysl (PU3UUECKUE BEIUUHMHBL: AJIEKTPUUECKHUI 3apsij,
CHUJIa TOKA, SJIEKTPUUIECKOE HAMPSHKEHUE, dJIEKTPUUIECKOE COMMPOTHRIICHHUE, PA3HOCTh IMOTEHITNAJIOB, AJICKTPOABIKYIIAs CHJIa,
paboTa TOKa, WHIYKIUS MAarHUTHOTO IO, cuiaa Awmmepa, cuna JlopeHlla, HWHIYKTUBHOCTh KaTYIIKH, DHEPTHUS
AIEKTPUYECKOTO M MArHUTHOTO TOJIEH, TIEPHOJ M YacToTa KojeOaHWil B KoJeOaTeIIbHOM KOHTYpE, 3apsii M CHJIa TOKa B
MPOIIECCEe TAPMOHUYECKHUX AJIEKTPOMATHUTHBIX KoJieOaHuH, (POKYCHOE PACCTOSIHUE U ONITUYECKast CUJIA JIMH3BI, PU OTHCAHUH
MPaBUJIILHO TPAKTOBATh (PUBUYECKUI CMBICI MCTOJIB3YEMbIX BEIUYHMH, UX 0003HAYEHUS M €AUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3HUSCKYIO BEIMUHUHY C IPYTUMH BEIIMYNHAMU;

OMKCHIBATh HM3YYCHHBIC KBAHTOBBIC SBIICHUS W TIPOILECCHI, WCHOJNB3yS (U3UYECKUE BEIWYUHBI: CKOPOCTH
AJIIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U YACTOTA CBETA, PHEPTHUS U UMITYJIbC (POTOHA, TIEPHO/I TTOJIypacmaa, SHEPTUsl CBS3H
ATOMHBIX SiZIep, TIPU OMHUCAHWM MPABUIBLHO TPAKTOBATh (DM3MUECKUN CMBICI WCIIOJIB3yEMbIX BEIUYMH, UX 0003HAUCHUS U
SAVHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONIME NTaHHYIO (DU3HUYECKYI0 BEIMYUHY C JIPYTUMHU BEIMYMHAMU, BBIYUCISTH
3Ha4YeHUe (PU3NYECKOU BEITMUYMHBI,

aHAIM3UPOBaTh (PU3NYECKHUE MPOIIECCHl M SBIICHUS, UCIIONB3YS (PU3HUECKHUE 3aKOHBI U MPHHIUILL: 3aK0H OMa, 3aKOHBI
MOCJIEIOBATEILHOTO M TAPAUIETLHOTO COCIUWHEHUs MPOBOJHUKOB, 3akoH Jxoymns—JleHra, 3aKoH 3JI€KTpOMarHUTHOU



WHIYKIUU, 3aKOH MPSMOJMHEHMHOrO0 pPACIpPOCTPAHEHHS CBETA, 3aKOHBI OTPAXXEHUS CBETA, 3aKOHBI NPEJIOMIICHHS CBETa,
ypaBHeHue DiHmTeitHa A1 GoTorddexTa, 3aKOH COXpaHEHUsI YHEPTUH, 3aKOH COXPAHECHUS UMITYJIbCa, 3aKOH COXpPaHEHUS
ANEKTPUYECKOr0 3apsAa, 3aKOH COXPAaHEHUsT MacCOBOI0 YHCIIA, MOCTYyJaThl bopa, 3aK0H palnoakTUBHOTO pacnaja, Mpu 3TOM
pa3ianyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHHWE W YCIOBHUA (TpaHMIbI, 0O0JIacTH)
IPUMEHUMOCTH;

ONpENENATh HAIPABJICHUE BEKTOPAa MHAYKIIMA MarHUTHOTO IOJIsl TPOBOJHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTH U OMUCHIBATh N300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€PKAJIOM, TOHKOW JIMH30;

BBITIOJHATh KCIEPUMEHTHI MO HCCIEAOBAHNI0 (PU3MUECKUX SIBJICHUI M TPOLIECCOB C HCIOIb30BAHUEM IMPSAMBIX U
KOCBEHHBIX H3MEpPEHHIl: mpu 3TOM (POpMyIUpoBaTh MpoOjeMy/3alady U TUIOTE3Y y4eOHOro 3KCIEpUMEHTa, COOMpaTh
YCTaHOBKY U3 IPEJI0KEHHOI0 000py10BaHus, IPOBOIUTE OMBIT U (HOPMYJIUPOBATH BHIBOBI;

OCYUIECTBJIATh NPSIMbIE U KOCBEHHBIE M3MEPEHMS (PU3NYECKUX BEIUYMH, IPU 3TOM BBIOMpAaTh ONTUMAJbHBIN CIIOCOO
M3MEPEHHUS] U UCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN H3MEPEHUM;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIUUYMH C MCIOIb30BAHUEM IMPSIMBIX U3MEPEHUN: IPU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHUPOBATh PE3YyJIbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3UUECKUX BEJIMYMH B BUJAE TAOIMIl U rpaduKOB, JE/IaTh
BBIBO/IbI IO pe3yJIbTaTaM UCCIEI0BAHNUS;

coOJ01aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEIECHUN UCCIEOBAaHUN B paMKaxX y4eOHOro SKCIEepUMEHTa, y4eOHO-
MCCJIEIOBATENbCKOM M TPOEKTHOW JESTEIbHOCTH C HCIOJIb30BAHMEM HW3MEPUTEIbHBIX YCTPOWCTB M J1abOpPaTOPHOTO
000py10BaHUS;

pelath pacy€THbIC 3a/1a4Ml C SIBHO 33JJaHHOW (PM3MYECKON MOJENBIO, UCTIONb3Ys (PU3HUECKUE 3aKOHBI U MPUHIUIBI, Ha
OCHOBE aHallM3a YCJIOBHS 3aJauyd BbIOMpATh (PU3UYECKYI0 MOJENb, BBIACHATh (PU3NYECKHE BEJIUYUHBI U (POPMYIIbI,
HE0OXoAuMBbIE Uil €€ pEeIlIeHHs, MPOBOAUTH PAcdy€Thl M OLEHUBATH PEATbHOCTh MOJYYEHHOTO 3HAYECHHS (PU3NYECKON
BEJIMYMHBI;

pemarh KaueCTBEHHBIE 3aJa4M: BBICTPAUBATH JIOTMYECKM HEMPOTHUBOPEUYMBYIO LEMOYKY PACCYKIEHUM C OMOpPOM Ha
M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHMUS;

UCIIOJIb30BaTh MPU pEHIeHUWM YYEOHBIX 3aJad COBpPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJOTHMU JJis TOMCKAa,
CTPYKTYPUPOBAHMSI, MHTEPIPETAMU U MPEICTABICHUS YYEOHOW M HAy4YHO-TIOMYJSpHOW HHGPOpMALMK, MOJYyYEHHOM W3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTU3UPOBATH MOJIydaeMyt0 HHPOPMAIIUIO;



OOBSCHATH TMPHUHITUIBI JCUCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inNdaTh yCIOBUS MX O€30MacHOTO
WCIIOJIb30BaHUs B IOBCEHEBHOM KU3HU;

MPUBOJANTH TPUMEPHI BKJIaJla POCCHUHCKUX W 3apyOeKHBIX YUEHBIX-(DU3MKOB B PAa3BUTHC HAYKH, B OOBICHECHUE
IIPOLIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B TMOBCEAHEBHOM XU3HM i oOecrieueHuss Oe30MacHOCTU MpHU
oOparieHnu ¢ mpruOopaMu U TEXHUICCKUMHU YCTPOUCTBAMH, JIJISi COXPAHEHUS 3I0POBbS M COOIOICHUS HOPM 3KOJIOTHUECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B rpyMIe C BBIMOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX DPOJEH, MIaHUPOBAaTh PabOTy TPYIIbI, PAIMOHAIBHO
pacnpenensiaTh OOS3aHHOCTU W TUIAHUPOBATH JIEATENILHOCTh B HECTAHJIAPTHBIX CUTYAIlMSX, aJICKBATHO OILIEHMBATh BKJIAJ
KaXJIOTO U3 YYaCTHUKOB TPYIIBI B PEIICHHE pacCMaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m Konrpouabnsie IIpakrnyeckue
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
bubnnoreka IIOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoreka [JOK

®dazoBbIe Nepexoabl

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



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

Uroro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
bubnuoreka LIOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpuYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne /i P Konrpoabusie IIpakruueckue (witpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOAUNHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnunoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
99 MexaHu4ecKue 1 AIEKTPOMarHUTHbIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmnoreka [JOK
4.1 i
UICMEHTHI KBAHTOBOH ONTHKH 6 https://m.edsoo0.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

Hroro no pazneny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 E;ISSH;I;T:;i)ErOu}? £41c07C
Htoro no pazneny 7
Pa3nen 6. OBOBIIAIOUIEE TIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngjﬁ%f;igrouﬁ £41007¢
Htoro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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