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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3mke 0a30BOro YpoBHSI Ha YpOBHE cpeaHero ooOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUI M TpeOoBaHUM K pe3yJibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTEIbHOM MporpaMmsbl, mnpeacTtaBieHHbIXx B OI'OC
COO, a taxxe ¢ yuérom (enepaibHoil paboyeil mporpaMMbl BOCIIMTAHUS U KOHIICTIIMY MPENOIaBaHusl Y4eOHOTro peiMeTa
«Duzuka» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit depepariuu, peaau3yoONIMX OCHOBHbIE O00pa30BaTElIbHbBIC
MPOrPAMMBL.

Conepxanue mnporpaMMbl 1O (U3MKE HAIMpaBiIeHO Ha (OPMHUPOBAHME €CTECTBEHHO-HAYYHOM KapTHHBI MHpa
oOyuaromuxcst 10-11 kmaccoB mpu oOyueHun ux (¢us3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-IESTEIBHOCTHOIO
noaxoja. [Ilporpamma no pusuke coorsetcTByeT TpedoBanusiM @I'OC COO k miaHUPYEeMbIM JUYHOCTHBIM, IPEIMETHBIM U
METaIlpeAMETHBIM pPE3yJIbTaTaM OOYyYEHHS, a TakKK€ YUYUTHIBAET HEOOXOAMMOCTb pealM3alUu MEXIPEIMETHBIX CBA3EH
(U3UKH C €CTECTBEHHO-HAYYHBIMH Y4eOHBIMU IpeaMeTaMmu. B Hell ompenessoTcsi OCHOBHBIE 1I€M M3y4yeHUus (U3UKUA Ha
YpOBHE CpeAaHero oomero o0pa3oBaHMs, IUIAHUPYEMbIE pE3yJbTaThl OCBOCHHSA Kypca (DU3HMKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, MPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKU Ha 0a30BOM YpOBHE, B TOM YHCIIE€ IPEAMETHBIE PE3YyIbTaThI O

rojiaM o0y4eHus;

e cozepkaHue yueOHoro nmpenmMera «Puznka» mo rojgam o0OyueHusl.

du3nka Kak Hayka 0 HauOoJiee OOIMX 3aKOHAX MPHUPOJIBI, BRICTYIAs B KAY€CTBE yUeOHOTO MPEAMETA B IIKOJIC, BHOCHUT
CYILIECTBEHHBI BKJIaJ B CUCTEMY 3HaHUW 00 okpyxaromeM mupe. IIKoIbHbIN Kypc (QU3HKH — CUCTEMOOOpa3yIoui s
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DHU3MUYECKUE 3aKOHBI Jie)KaT B OCHOBE MPOLIECCOB U SIBJICHUIA,
M3y4aeMbIX XUMHUEH, Oumosiorweut, ¢usmueckoir reorpadueir m actpoHomueil. lcnonb3oBaHne W aKTUBHOE MPUMEHEHHUE
(U3MYECKUX 3HAHWKM OMpENEseT XapakTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHH B cdepe IHEPreTHKH, TPAHCIOPTa,
OCBOEHHMSI KOCMOCA, IMOJYYEHHUS HOBBIX MaTepHaloB C 3aJaHHBIMU CBOMCTBaMU M Apyrux. M3ydeHue (U3UKKA BHOCHUT



OCHOBHOM BKJaJ, B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa OOydarommxcs, B (HOPMUPOBAHHE YMEHHI
MPUMEHSATh HAyYHBI METOJI IO3HAHMSI IPU BBITIOJITHEHUH UMK YICOHBIX HCCIICIOBAHUH.

B ocHOBy Kkypca ¢u3MKH AJii YPOBHSI CpEIHEro oOIero oOpa3oBaHUsA TOJOXKEH PsA HUACH, KOTOPHIE MOXKHO
paccMaTpUBaTh KaK MPHUHIIUIIBI €r0 MOCTPOSHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBISIETCS TIOTUYECKH 3aBEPUIEHHBIM, OH COJEPKUT MaTepual U3 BCex
paznenoB GU3MKHU, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (QU3MKUM OOBEAMHEH BOKPYT (PU3NYECKUX TEOPHUHU.
Benymum B xypce siBisieTcst GOpMHpPOBaHUE MTPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U IOJIC.

Hoes eymanumapuzayuu. EE peanmzanus NpeArnosiaracT HCMOJIb30BAHHE T'yMaHUTApHOIO MOTEHIMaNa (PU3NYECKOU
HayKH, OCMBICIICHUE CBSI3M Pa3BUTHUS (DU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MPOOIEMaAMHU.

Hoes npuxnaownou nanpasnennocmu. Kype Gus3uku mpeamnosiaraeT 3HaKOMCTBO C IIHPOKHUM KPYTOM TEXHMUYECKUX H
TEXHOJIOTHYECKUX MPUIOKEHUN N3YUCHHBIX TCOPUH M 3aKOHOB.

Hoes skonocuzayuu peannsyercsi MOCPEICTBOM BBEACHMS 3JIEMEHTOB COJEP)KaHUs, MOCBAIIEHHBIX 3KOJOTHYECKUM
npo0jemMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takxke OOCYXICHHsS MpoOsieM
paIoHaIBHOTO MTPUPOIOTIONB30BAHUS U SKOJIOTHIECKON OE30MMacHOCTH.

Crep>KHEBBIMU dJIEMEHTaMH Kypca (DU3MKU Ha YpPOBHE CPEAHETO 00IIero o0pa3oBaHUs SBISIOTCA (DU3HUECKUE TEOPUH
(bopmupoBaHre TPEACTABICHUN O CTPYKType NOCTPOCHHS (PU3UYCCKONW TEOpHH, poiau (yHIAMCHTAIBHBIX 3aKOHOB M
MIPUHITUIIOB B COBPEMEHHBIX MPEJCTABICHUSX O MPHUPOJE, TPAHUIIAX MPUMEHUMOCTH TEOPHH, ISl OMHCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MPOIIECCOB).

CucTeMHO-eSITEIBHOCTHBIA TMOAX0M B Kypce (U3MKH peaau3yercs Tpexae BCero 3a CuéT OpraHu3aluu
AKCIIEPUMEHTAJIFHON JAEATeTbHOCTH oOyuaromuxcs. Jmns 6a30Boro ypoBHS Kypca (U3MKH — 3TO HCIONB30BAHUE CUCTEMBI
(POHTATBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB U JTa0OPATOPHBIX PabOT, KOTOPHIE B Iporpamme 1o pu3nke o0beMHEHBI B
oOIIui CIIMCOK YYEHUYECKUX MPAKTHUECKUX paboT. Brinenenre B yka3aHHOM TepedHe JabopaTopHBIX PaboT, MPOBOIUMBIX
JUIS KOHTPOJISI W OIIGHKH, OCYIIECTBIIIETCS YYaCTHHUKAMHU O0pa30BaTEeIBHOTO TMpollecca HCXOMs U3 OCOOCHHOCTEH
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IUTAaHUPOBAaHUS M OCHalleHus kKaOuHera ¢usuku. [lpu sTOM oOOecneunBaeTcsi OBIaZeHUE OOYyYArONIUMUCS YMEHHUSIMHU
MPOBOANTH KOCBEHHBIE U3MEPEHHUS, HCCIEAOBAaHUS 3aBUCUMOCTEN (DU3HUECKUX BEJIMYMH U MMOCTAHOBKY OMBITOB IO MPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHuE yIensieTCs PENICHUI0 pacuETHBIX M KayeCTBEHHbIX 3anad. [lpu sTom st pacu€THBIX 3aady
MPUOPUTETOM SIBJISIIOTCS 3a/1a4d C SIBHO 3a/IaHHOM (DU3UYECKON MOJIEIBIO, MO3BOJISIONIME TPUMEHSATh N3YUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pazjena Kypca, TaKk M MHTETPUPYS 3HAHMS W3 Pa3HbIX pasnenoB. (11 KaueCTBEHHBIX 3a1ad
MIPUOPUTETOM SIBIISIIOTCS 3aJ]aHUsl Ha OOBSICHEHUE MPOTEKaHUsl (PU3NYECKUX SIBJIEHUU U MPOIECCOB B OKPYKAIOIIEH >KU3HHU,
TpeOyroue BbI0opa (PU3NUECKON MOJEIH JIsl CUTYallMi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBUM ¢ TpeboBanusamu OI'OC COO k maTepuadbHO-TEXHHUYECKOMY OOECIICUeHHIO0 y4eOHOro mpoliecca
0a30BbIN ypOBEHb Kypca (DU3MKU Ha YPOBHE CpPEIHEro ooIero oOpa3oBaHUs JOKEH M3y4aTbCs B YCIOBUAX IMPEIMETHOIO
kaOuHeTa (PU3MKH WM B YCIOBHSX MHTEIPHUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOro IHKiIa. B kaOunere
($U3UKH TOJKHO OBITH HEOOXOAMMOE JIA0OpaTOpHOE 000PYIOBaHME ISl BBIMOJHEHHUSI YKAa3aHHBIX B MpOrpaMMme mo (pusuke
YYEHUUECKUX MPAKTHYECKUX PabOT U AEMOHCTPALlMOHHOE 000PY10BAHUE.

JleMOHCTpallMoOHHOE 000pyoBaHUE (POpMHUpYETCS B COOTBETCTBHM C NMPUHIUIIOM MUHUMAaJIbHOW JOCTATOYHOCTH U
o0OecrieunBaeT IMOCTAHOBKY IEPEUYMCICHHBIX B MPOrpaMMe MO (U3MKE KIIOYEBBIX JEMOHCTpAalMi IS UCCIEIOBaHUS
M3Y4YaeMbIX SBJICHUU U MPOLIECCOB, AMIUPUYECKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyJOBaHUE JII YYEHUYECKHX MPAKTUUYECKUX padboTr ¢GopMUpYyeTCs B BHJAE TEMAaTHUYECKUX
KOMIUIEKTOB M 0O€cleyrBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTOpPHOTO O0OPYIOBAaHUS JOJKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJB30BAaHUMU AHAJIOTOBBIX M LHU(PPOBBIX
npuOOpPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUIE HU(POBBIX JaOOPATOPUIA.

OCHOBHBIMHU 1IEJISIMU U3y4Y€HUSI PU3UKHU B 001IEM 00pa30BaHUU ABJISIOTCS:

e (QopMupoBaHue wuUHTEpeca M CTPEMJICHHS OOYy4YaloIIMXCSd K HAy4YHOMY U3YYEHHUIO MPUPOJIbI, Pa3BUTHE UX

MHTEJJIEKTYyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJE MO3HaHWUS M (POPMUPOBAHUE HCCIIENOBATENICKOIO OTHOLICHUS K
OKPY>KaIOIIUM SIBJICHUSIM;



dbopMHpOBaHME HAy4YHOTO MHUPOBO33PEHUS KaK pe3yjibTaTa M3y4YE€HHUs] OCHOB CTPOCHUS MATEpUUd U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHrE YMEHUI OOBSCHATD SBJICHUS C UCIIOIh30BaHUEM (DM3NYECKUX 3HAHWNA U HAYIHBIX JIOKA3aTEIHCTB,;
(dbopMHpOBaHUE IPEACTABICHUNA O PO (PU3UKH JJI PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTroKeHHE 3THX Liejied obecreunBaeTcs pEHICHHEM CIEAYIOIIMX 3aJad B IPOIECCe M3Y4YeHHS Kypca (PHU3UKH Ha
YPOBHE CPEJHETO 00111er0 00pa30oBaHus:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIOYAsT MEXaHUKY,
MOJIEKYJISIPHYIO (PU3HKY, 2JIEKTPOJIMHAMUKY, KBAHTOBYIO (DM3UKY U JIEMEHTHI aCTPOPUZUKY;

dbopMupoBaHrUE YMEHHI TPUMEHSITh TECOPETHUECCKUE 3HAHUS U1 OOBACHEHUS (PU3UUECKUX SBIICHUHN B IPUPOJIC U JIJIS
MPUHATUA NPAKTUYECKUX PEIICHUN B TTIOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCO0O0B pelIeHUs Pa3IMYHbIX 3a/1a4 C SIBHO 3aJaHHOM (hU3MUYECKOM MOJIeNbIO, 3a/1a4, MOApa3yMeBaloIIuX
CaMOCTOSITeNIbHOE COo3/1aHe (U3UIECKON MOJIEIH, aJICKBAaTHOW YCIIOBUSIM 3a/1auu;

MOHMMaHUe (PU3NYECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHYECKHUX MPOIIECCOB, UX
BJIMSTHUSI HA OKPYIKAIOITYIO CPEay;

OBJIAJICHUE METOJIaMH CaMOCTOSITEILHOTO IUIAHUPOBAHUS U MPOBEACHUS (PU3MUECKUX SKCIEPUMEHTOB, aHAIM3a U
HMHTEpIpeTanu nHGOpMaIMU, ONIPEACIICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATa;

CO3/IaHUE€ YCIIOBUM JJIsl Pa3BUTHUSI YMEHUM MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOU IESITEIHLHOCTH.

Ha uzyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE cpemHero oOmiero obpazoBanusi otBoautcs 136 yacos: B 10
Ki1acce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipemymaraemeiii B mporpamme 1o (U3UKE TMEpPeUYeHb JIAOOPATOPHBIX M MPAKTHUYECKUX paboT  SBISETCS
PEKOMEHIOBAaHHBIM, YYUTENb JIeJIaeT BBIOOP TPOBEICHHS JIAOOPATOPHBIX PabOT M OIBITOB C YUYETOM HHIAMBUAYATbHBIX
0COOCHHOCTEM 00yYaroInUXCs.



COIEPXAHUE OBYYEHUA
10 KJTACC

Pasnen 1. ®u3uka u MeTOAbI HAYYHOI'0 IO3HAHUA
®usuka — Hayka o mpupone. HaydHele MeTOABpl MO3HAHUS OKPY’KAKOLIEro Mupa. Poib dKCEpUMEHTa U TEOpHUH B
IpOLECcCe MO3HAHUS IPUPOIbI. DKCIIEPUMEHT B (DPU3HKE.
MonenupoBanue ¢pu3nyecKux sBICHUM U mporieccoB. Hayunble runote3pl. @u3nueckue 3aKOHbI U TEOpUU. | 'paHUIIbI
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pUHIIMIT COOTBETCTBUS.
Ponb u MmecTo pusuku B popMUpPOBAHUU COBPEMEHHOW HAYYHOU KAPTUHBI MUPA, B IPAKTUYECKON AEATENBHOCTHU JIHOJEH.
Jlemoncmpayuu
AHanorosble 1 IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxeHne. OTHOCUTEIbHOCTh MEXaHUYECKOTO ABMKEeHUs. Cructema orcuéra. TpaeKkTopus.

[Tepememnienue, CKOpOCTh (CpeAHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTEepUaIbHON TOUKHU, UX TTPOCKIIUU
Ha OCH CUCTE€MBbI KoopAUHAT. CI0KEHNE NEPEMEIICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEeHHE. ['paduku 3aBUCMMOCTH KOOPJWHAT, CKOPOCTH,
YCKOPEHUS, yTU U NIEPEMELIEHNS MAaTEPUATbHON TOYKH OT BPEMEHU.

CBobOosHOE TajieHne. Y CKOpeHHe CBOOOTHOTO MaCHUS.

KpuBonuneitHoe nmxeHue. J[BUKeHUE MaTepUaIbHOW TOYKHU MO OKPY>XHOCTH C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO.
VYrioBast ckopocTh, JIMHEWHas ckopocTh. [lepuoa u yactota obpamienus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHuueckne yCTpOMCTBA U IMPAKTUYECKOE MPUMEHECHHUE: CHUIOMETp, ABHKEHUE CHAPSANIOB, LIEMHBIE U PEMEHHBIC
repenavu.



Jlemoncmpayuu

Mojenb cucTeMsl OTCUETA, UIUTKOCTPALUS KHHEMATUUYECKUX XapPAKTEPUCTUK IBUKCHUSL.
[IpeoOpazoBanyie ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue nBukeHus Teina, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHusi CBOOOIHOTO MaICHUS.

Hanpagnenune ckopocTl pu ABMKEHUH 1O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydenue HepaBHOMEPHOI'O JBUKEHUS C LETBIO ONPEAECTICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKIAY NIYTSIMH, IPOWIECHHBIMH TEJIOM 32 IOCIEAOBATEIIbHBIE PABHBIE IMPOMEXYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHHH C HAYAJIIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHHUS MIAPUKA B BI3KOM )KUIKOCTH.

N3yuenue ABMKEHUS Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun otHOcuTenpHOCTH [ anunes. [lepBriit 3akoH HeroTOHA. MIHEpIIManbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoit 3akoH HeproToHa mJisi MatrepuaibHOM TOYKU. TpeTHil 3aKOH
HproToHa jy1s1 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tspkectu. [lepBas kocMudeckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenust (mokosi, CKoJbxkeHust, kaueHust). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs: CKOJIbKEHUS U CHUJia
Tpenust nokosi. Koaddunuent tpenns. Cuiia CONpoTUBIICHUS NMPU JBWKCHUU Teja B )KUIKOCTU WUITU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIbl OTHOCUTENBHO OCH BpaleHus. [1nedo cuiibl. Y ciaoBus paBHOBECHUS TBEPIOTO Tela.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHE: TTOIINUITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu



SIBneHNE UHEPLIUU.

CpaBHeHHE MacC B3aUMOJACHCTBYIOIINX TEN.

Bropoi 3axkon HeroToHa.

N3mepenue cu.

CrioxeHue CHil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJICHHH.

CpaBHeHUE CUJT TPEHUS MMOKOsI, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECH .

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yuenue ABMKEHUS OpyCKa MO HAKJIOHHOW MJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U PE3UHOBOM 00paslie, OT UX Jegopmaliuu.

Hccnenosanne yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3aKoHbl COXpPAHEHUA 6 MEXAHUKE

Nmiynbc MaTepuanbHOM TOUYKH (Tela), CUCTEMbl MAaTEPHAIBHBIX TOYEK. MIMIyNIbC CUITBI 1 U3MEHEHHE UMITYJIbCa Tela.
3aKOH COXpaHEHUs UMITYJibca. PeakTUBHOE JBUKECHHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunertudeckast sHeprus MaTepuanbHOU TOUkU. Teopema 00 M3BMEHEHUN KHHETUYECKON YHEPTUH.

[ToTenmuansHas »Heprus. [loTeHnmanbpHas >HEprust ynpyro aehOpMHUPOBAHHONW MPYKUHBI. [loTeHIMabHAS SHEPTrUs
TeJa BOJIM3U TTOBEPXHOCTH 3EMITH.

[ToreHnManbHBIE U HEMOTEHIUAIbHBIE CUJIbI. CBs3b pabOThl HEMOTEHIIMAIBHBIX CHUJI C MU3MEHEHHEM MEXaHWYeCKOM
DHEPIUU CUCTEMBbI TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKOM IHEPTUH.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre ycTporucTBa U NPAKTUYECKOE MPUMEHEHUE: BOJIOMET, KONED, MPYKUHHBIN MTUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu



3aKOH COXPAaHEHMsI MUMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexoa NOTEHIHAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopuuvie pabomuol

N3ydeHne abCOIOTHO HEYNPYTOTo yJapa ¢ IOMOIIbIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOTHI CUJIbI C U3MEHEHUEM MEXaHMUYECKON SHEPTuu Tejla Ha IPUMEpE PacTsLKEHUST pE3MHOBOTO
KIyTa.

Pazgen 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMUKA

Tema 1. OcHo6vl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TMOJOXECHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUU M MX OIBITHOE OOOCHOBAaHHE. BpOyHOBCKOE IBUKEHHE.
Huddysus. Xapaktep IBUKEHUS U B3aUMOJEHCTBUS YaCTHUI BelecTBa. MoAenu CTPOSHHMS Ta30B, KUJIKOCTENH U TBEPABIX Tell
1 OOBSCHCHHE CBOMCTB BEIIECTBA HAa OCHOBE ATHUX Mojeleil. Macca m pasmepbl MoJiekysl. KonmdecTBO BelmiecTsa.
IToctostnHas ABoranapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remnepatyp Llenbcust.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUM UJICaJIbHOTO raza. AOCOTI0THAS
TeMIleparypa Kak Mepa CpeaHel KUHETUYECKOW SHEPIrUuM TEIUIOBOTO ABWKEHUA yacTull rasa. [llkana temneparyp KenbBuna.
I"a30oBble 3ak0HBI. YpaBHeHHEe MeHneneeBa—Knaneiipona. 3akon JlanbToHa. M3ompornieccsl B HI€aIbBHOM T'a3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BeliecTBa. ['paduyeckoe npencraBieHrne n30MpoIeccoB: H30TepMa, H30Xopa, n3ooapa.

TexHudyeckre ycTporucTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMnBITHI, JOKA3bIBAOIINE TUCKPETHOE CTPOCHHUE BEIIECTBA, (OoTOrpadrivi MOJIEKYJT OPraHUIECKUX COSTUHEHUH.

OmnbrTel 10 U Gy3UN KUIAKOCTEH U Ta30B.

Mopens 6pOoyHOBCKOTO JBUKEHHUS.

Mopens onbita [TepHa.



OnbIThI, TOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mopaenb, WUIIOCTpUpyoUas IpUPOAY AaBICHUS Ia3a HA CTEHKU COCY/a.

OnBITHI, WILTIOCTPUPYIOIINE YPABHEHNUE COCTOSHHSI HI€AJIbHOTO I'a3a, H30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Omnpenenenre Macchl BO3/IyXa B KJIACCHOM KOMHATEe HA OCHOBE U3MEPEHUI 00bEMa KOMHATBHI, IABJICHUS U TEMIIEPATYPbl
BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpamMH COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmonuHamuyeckass cuctema. BHYTpeHHss SHeEprusi TEPMOAMHAMUYECKOM CHCTEMBI M CIOCOOBI €€ H3MEHEHUS.
KonuyectBo Ttemnotel u paboTa. BHyTpeHHssT »HEprus OJHOATOMHOTO MWJI€aJbHOTO Tra3a. Buasl Temionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3TydYeHHE. Y JeNIbHAs TEMIOEMKOCTD BellecTBa. Koan4uecTBO TEIIOTHI IPH TEIIoNepeaye.

[Tonsitue 06 agnadbatHoMm nporecce. IlepBriil 3akoH TepMoaMHaAMUKU. [[pruMeHeHre IepBOro 3aK0Ha TEPMOJUHAMUKH K
u3ornpoiieccam. ['papuyeckas nHTepnIpeTanus padboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBble MamuHbl. [IpuHIUNIBI ACHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUM B TEIUIOBBIX MallMHaX.
Koaddunment mnonesnoro neiictBus temioBod MamuHbl. [ukn KapHo u ero kodp@UIIMEHT MOJE3HOr0 AEHCTBUS.
DKOJIOTHYECKHEe MPOOJIEMBI TETIOIHEPTETUKH.

TexHuueckne ycTpoiCcTBa U MPAKTHUYECKOE MPUMEHEHHE: ABUTATENIb BHYTPEHHETO CTOpaHUs, OBITOBOM XOJOIUIBHUK,
KOHJULMOHED.

Jlemoncmpayuu

N3meHeHnue BHYTpEHHEN SHEPTUU Tella MPU COBEPUICHUU padOThI: BBUIET MPOOKUA U3 OYTHUIKH O] IEUCTBUEM CKATOTO
BO3/lyXa, HarpeBaHue 3pupa B JaTyHHOU TpyOKe MyTEM TpeHUs (BUACOJEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN SHEPruu (TeMIiepaTyphbl) Tela IpH TeIionepeiaye.

OmnbIT M0 aAabaTHOMY PAaCIIUPEHUIO BO3TyXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIsI.
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Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3mepenne yaenpbHON TEIIIOEMKOCTH.

Tema 3. Acpecammnwie cocmosanusn eeuwecmea. Dazosvie nepexoont

[TapoobOpazoBanue u koHaeHcaius. VMcmapenwe u kuneHue. AOCOTIOTHAS W OTHOCHTEIbHAS BJIAXHOCTh BO3JyXa.
Haceimennslii map. Y aenpHas TeIioTa napooopazoBaHus. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUSI OT JIaBJICHHUS.

Teépnoe Teno. Kpucrammmueckue u amopdHbIe Tela. AHU30TPONHUS CBOMCTB KpUCTALIOB. JKHUJIKHE KpPHUCTAJLIBI.
CoBpemenHnblie Matepuansl. [L1aBineHue u kpuctamzanus. Y aeiabHas TerioTa miasienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHUYecKre YCTpPOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: TUTPOMETP M TMCUXPOMETP, KaJOPUMETP, TEXHOJOTHHU
MOJy4YEHHUSI COBPEMEHHBIX MAaT€pHUaJIOB, B TOM YHCJIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

Habmronenune HarpeBaHus M IUIABJICHUS KPUCTAIUIMYECKOTO BEIICCTRA.

JleMoHcTpalusi KpucTasioB.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

HN3mepenne OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

Pa3znen 4. JDiaeKTpoAMHAMMKA
Tema 1. dnekmpocmamuxa
OnexTpu3anys Tell. JJEKTpUYEeCKUd 3apsn. JBa BHaa sneKTpHUYecKUX 3apsanoB. IIpOBOOHWKH, IUIIIEKTPUKH U
MTOJIYITPOBOJHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTro 3apsia.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHblil anekTpudeckuid 3apsi. DneKkTpuyeckoe nose. Hanpsyk€HHOCTD
ANEKTPUYECKOTro Nouisl. [I[puHIMIT Cynepno3nnnm 3JIeKTPUUECKUX MMosiei. JINHUM HApsSKEHHOCTH dJIEKTPUYECKOTO MOJIS.
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PabGora cun snekrpocratudeckoro mois. [lorenuuman. Pasnocts mnoreHnuanoB. [IpoBOMHUKM U AUDIIEKTPUKH B
3JIEKTPOCTATUYECKOM I0JIe. [ruaiekTpuueckas NnpOHUIIAaeMOCTb.

OnekTpoémkocTb. Konaencatop. DneKTpoEMKOCTh MIIOCKOTO KOHJIEHCATOPA. DHEPTHUs 3apsSyKEHHOT0 KOHEHCAaTopa.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIL, 3JIEKTPOMETP, JIEKTPOCTATHYECKAs 3allUTa,
3a3eMJICHHUE IIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS JIEKTPOMETPA.

B3auMoelicTBHE HA3EKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3JIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATOpAa OT IUIOMIAAW TUIACTUH, PACCTOSHUS MEXAY HUMH U
JIUDIICKTPUYECKON MTPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenune 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOro Toka. Mcrounuku Toka. Cuna toka. [IocTosHHbBIN TOK.

Hanpspxenue. 3akon OMa 7151 ydacTKa LenH.

DIJIEKTPUUECKOE COMPOTUBICHUE. YIEIbHOE COINpOTUBICHUE BemiecTBa. [locienoBaTenbHOoe, MapaIeIbHOE,
CMEIIIaHHOE COECIMHEHNE MPOBOJHUKOB.

PaboTa snexkrpuyeckoro Toka. 3akoH [[xoyns—JIeniia. MOIIHOCTh IEKTPUYECKOTO TOKA.

DJNEKTPOJIBHKYIIAasi CUJla U BHYTPEHHEE CONPOTHBJICHUE HMCTOYHHMKA TOKA. 3akoH Oma Il MOJHOM (3aMKHYTOM)
3neKTpudeckoil nenu. Kopotkoe 3aMbIKaHueE.
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DJIEKTPOHHAs: TMPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBHUCUMOCTH CONPOTHUBIICHHUS METANIOB OT TEMIIEPATYPHI.
CBepXnpoBOJIUMOCTb.

DNeKTpUYECKUd TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHas U TMpPUMECHAs MPOBOAMMOCTh TMOJYyNpOoBOAHMKOB. CBOICTBa pP—N-mepexona.
[ToynipoBOIHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B PACTBOPAX M PACILIABAX AIEKTPOIUTOB. DIIEKTPOIUTHYECKAS JUCCOLUALNS. DIIEKTPOIIH3.

DJIEKTPUYECKHAN TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOATENBHBIN pa3pan. Monnaus. [1nazma.

TexHnueckue yCTpPOWCTBA M NPAKTUUYECKOE IPUMEHEHHE: aMIIEpMETpP, BOJBTMETP, PEOCTAT, HCTOYHUKH TOKA,
AJIEKTpOHArpeBaTeNIbHble MPUOOPBI, IIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIECHHUS, BAaKYyMHBIA THO[,
TEPMUCTOPBI U POTOPE3UCTOPHI, OTYIPOBOAHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenHne cuitbl TOKa U HANIPSYKEHUS.

3aBUCUMOCTh COMNPOTUBIICHUS UMIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUJIOIIAAU IONEPEYHOrO0 CEYEHHUS H
Marepuana.

CMmelaHHOE COEIMHEHNE ITPOBOIHUKOB.

[IpsiMoe wu3MepeHHne >IeKTPOABMXKYILIEH cuiibl. KOpoTkoe 3amMblKaHUWE TajdbBaHUYECKOIO BJEMEHTAa U OLEHKa
BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB CONPOTHUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 MpOBOAUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD JIMOA.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yueHne cMenaHHOrO COEIMHEHUST PE3UCTOPOB.

N3mepenne 3eKTpOABMKYIEN CHUIIBI MICTOYHHKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS.

HaOmronenue anexrposusa.
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MexnpeaMeTHbIe CBSI3H

N3yuenune kypca ¢usnku 6a30Boro ypoBHs B 10 Ki1acce OCYIIECTBISIETCS ¢ YIETOM COZIEPIKATEIBHBIX MEKIPEIMETHBIX
CBSI3EH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvle nowsimusi, CBSI3aHHBIE C HM3yUYEHHEM METOJOB HAYYHOTO TMO3HAHHUA: SIBJICHUE, HAY4YHBIM (axT,
runoresa, pu3nyeckasi BeJIMUMHA, 3aKOH, TEOpHUsl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUM, JTMHEWHas (yHKUUS, napadoa, rurnepoosia, ux rpaukd U CBOMCTBA,
TPUTOHOMETPUYECKUE (QYHKIIMU: CHHYC, KOCHUHYC, TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIMKU HA OCH KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonocusa: mexanuueckoe JABMXEHHE B KUBOU npupoje, nuddys3usi, ocMOC, TEIJIO0OMEH >KUBBIX OPTaHU3MOB (BHJIbI
TEeIIoNnepeaun, TeIJIOBOE PABHOBECHE), DIIEKTPUUECKUE SIBJICHUS B )KHBOM MPUPO/IE.

Xumus: TACKPETHOE CTPOCHME BEIIECTBa, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs Macca, TEIJIOBHIE
CBOMCTBA TBEPABIX TEJ, >KUAKOCTEW W Ta30B, DJIEKTPUUECKHE CBOMCTBA METAJIOB, JJICKTPOJUTHUECKAS UCCOLMAIIMS,
rajbBaHUKa.

l'eocpagus: BnaXHOCTb BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonocus: mipeoOpa3oBaHUE ABUKEHUN C HMCIOJB30BAaHUEM MEXAHM3MOB, YUYET TPEHHUS B TEXHUKE, MOITUITHUKH,
HCIIOJIb30BaHME 3aKOHA COXPAHEHUs UMIYJIbca B TEXHUKE (pakeTa, BOAOMET U APYTrHUe), NBUTATEIh BHYTPEHHETO CrOpaHus,
napoBas TypOuHa, OBITOBOM XOJIOAUIBHUK, KOHIUIIMOHED, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MAaTepUaJIOB, B TOM YHCJIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH, AJICKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE DJICKTPONPUOOPOB, KCEPOKC, CTPYHHBIM
MIPUHTED, AIEKTPOHATPEBATEIHHBIC TPUOOPHI, AIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3znen 4. DiaeKTpoAMHAMMKA
Tema 3. Macnummnoe none. IneKmpomMazZHUMHAA UHOYKUUA
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ITocTostHHBIE MarHuThl. B3auMoAeiCTBHME MOCTOSHHBIX MAarHUTOB. MarHuTHOE moJie. BEKTOp MarHMTHONM WHIYKLUU.
[IpyHIMI CyINEpIIO3UIIMM MAarHUTHBIX Nosie. JImHMKM MarHuTHOM MHAYKUMH. KapThHa ITWHAM MarHUTHOW WHIYKLIHH ITOJIS
ITIOCTOSTHHBIX MAarHUTOB.

MarsuTHO€ 1noJje MpoBOJHMKA ¢ TOKOM. KapTrHa TMHUI MHIYKIIMA MarHUTHOT'O I1OJIS JUIMHHOTO IPSIMOTO IIPOBOJHUKA
¥ 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJIHMKA, KaTYIIKHU ¢ TOKOM. OnbIT Opcrena. BzaumonelcTsie NpoOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOZyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MOlyJib U HanpaBiieHHE. J[BH>KEHHE 3apsSHKEHHOM YacTULIBI B OJJHOPOAHOM MAarHMTHOM moJje. Pabora
cuibl Jlopenna.

SIBreHue BHGKTpOMaFHI/ITHOﬁ HHAYKIOHWH. ITotok BCKTOpa Mar HUTHOM WHAYKIHUH. SHGKTpOI[BI/I)KYHIaH Culjla MHOYKIWH.
3aKoH BHGKTpOMaFHHTHOﬁ HHAYKIOHUH dDapa,ue;I.

BuxpeBoe anekTprdecKkoe moje. DNEKTPOABMKYIIAS CHIA MHAYKIMH B IIPOBOJAHHUKE, ABMKYLIEMCS ITOCTYNATEIbHO B
OJHOPOJAHOM MAarHMTHOM ITOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOMHAYKIWU. DJIEKTPOABUKYIIAS CHUJIa CAMOMHAYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYILIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpoMCTBa M NMPAKTUYECKOE TPUMEHEHHE: IOCTOSHHBIE MAaTHUTHI, dJIEKTPOMATrHUTHI, JJIEKTPOJABUIATEb,
YCKOPHUTEIU 3JEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS T€Yb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHE HIIEKTPOHHOT'O ITyYKa MArHUTHBIM ITOJIEM.

JIuHUM UHIYKITUA MarHUTHOTO TTOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JencrBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.
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SIBneHNE IEKTPOMarHuTHOW MHAYKIIHH.

IIpaBuio Jlenna.

3aBUCUMOCTB JIEKTPOABUKYILEH CUJIbI MHIYKIUU OT CKOPOCTH U3MEHEHHS MATHUTHOTO IOTOKA.
SIBneHne caMOMHIYKIUH.

Vuenuyeckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne MarHuTHOTO MOJISl KATYLIKU C TOKOM.

HccnenoBanue 1elcTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHTyKLIUU.

Paspneu S. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONE0AHUA

KonebarenbHast cucrema. CBoOOAHBIE MeXxaHMYecKue KkoiyieOaHus. ['apmoHuueckue konebanud. [lepuon, yacrora,
amMIInTya u ¢gasa xkonedanuid. [IpyxuHHBINA MasTHUK. MaTeMaTUuecKuii MasTHUK. Y paBHEHHWE TaAPMOHUYECKUX KOJIEOaHUH.
[IpeBparienue sHeprUM NPy rAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kOHTYp. CBOOOAHBIE 53JIEKTPOMAarHUTHBIE KOJEOAHUS B MACATBHOM KOJI€OAaTeITbHOM KOHTYpE.
AHaJIOTHSI MEXK]Ty MEXaHUYECKUMU U SJIEKTPOMArHUTHBIMU KoJiebanusamu. @opmyina TomcoHa. 3aKOH COXpaHEHUSI SHEPTUU B
UJIeATbHOM KOJICOATEIbHOM KOHTYE.

[IpeacraBnenue o 3aryxaronmx kosneOaHusx. BouiHyX)7eHHBbIE MexaHHueckue kojeOaHusi. Pe3onanc. BeiHyXIeHHbIE
AJIIEKTPOMATrHUTHBIE KOJICOAHNS.

[Tepemennsiit Tok. CHHYCOMIQIBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U JEUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpancpopmarop. IlpousBonacTBo, mepepadya u MOTPEOJSICHUE DIEKTPUUYECKON SHEPTUH. DKOJOTUYECKHUE PUCKH TIPH
MIPOMU3BOJICTBE AEKTPOIHEPrun. KylbTypa ncnoap30BaHus SJIEKTPOIHEPTUHU B IOBCEAHEBHON KU3HMU.

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: JJICKTPUUYECKHM 3BOHOK, T€HEpaTop MEPEMEHHOI0 TOKa,
JIMHUHU DJIEKTpOIepeaay.
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Jlemoncmpayuu

Uccnenosanue napamMeTpoB KoJeOaTEIbHON CUCTEMBI (IIPY>KUHHBIN I MAaTEMAaTUUECKUN MAsITHUK).

Hab6nronenue 3aTyxarommx KoJaecOaHmii.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHHIE KOJIeOaHus.

OcumiorpaMmbl (3aBUCUMOCTH CUJIbI TOKA W HAIPSIKEHUS OT BPEMEHM ) JIJIs SJIEKTPOMArHUTHBIX KOJICOaHUH.
Pe3onaHc npu nociaeaoBaTeIbHOM COSTMHEHUH PE3UCTOPa, KATYIITKU MHAYKTUBHOCTU U KOHAEHCATOPA.

Mojienb IMHUY dJICKTpONEepeayn.

Vuenuuecxuii sxcnepumenm, 1abopamopuvle pabomeol

UccnenoBanue 3aBUCUMOCTH TIeprOa MajbIX KOJIeOaHUM rpy3a Ha HUTH OT JUIMHBI HUTH M MacChl Tpy3a.
HccnegoBanne nmepeMeHHOro TOKA B LEMH U3 MOCIEA0BATEIBHO COEAMHEHHBIX KOHJEHCATOPA, KATYILKU U PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKmpoMacHUmMHble 60JIHb

MexaHuueckrue BOJIHBI, YyCJIOBUS pacnpocTpaHeHusi. Ilepuon. CkoOpocTh pacnpoCTpaHEHUs] M JIJIMHA BOJIHBI.

[Tonepeunsie u mpoAoaLHBIE BOJIHBI. MHTepdepentus u qudpakiys MEXaHUIeCKUX BOJH.

3Byk. CkopocTh 3ByKa. ' poMkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.
DJIEKTPOMAarHUTHBIC BOJIHBL. Y CJIOBUS U3TYyUYECHUS JICKTPOMArHUTHBIX BOJIH. B3auMHasi opueHTtaiusi BekTopos E, B, V B

AIEKTPOMArHUTHOM BosHE. CBOWCTBA JJIEKTPOMATHUTHBIX BOJIH: OTpaXeHHE, MPETOMIICHHE, TOJspu3anus, audpakxiius,
untepdepenius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTpOMarHUTHBIX BOJH. [I[puMeHEeHNE 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBSA3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

TexHuueckre yCTpOMCTBA U MPAKTHYECKOE MPUMEHEHNE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YJIbTPa3ByKOBasl TMAarHOCTUKA B

TEXHUKE U MEIUIIMHE, pajiap, paIuoNpUEMHHIK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu
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OO0pazoBaHue U pacpOCTPAHEHUE MOMEPEUHBIX U MPOJI0IBHBIX BOJIH.

Konebmomieecs Teo Kak HICTOYHHUK 3BYKa.

Habmoienue orpaskeHus U NpeJoMIICHHUS MEXaHUYECKUX BOJIH.

Hab6nronenue nnatepdepernninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6nronenue cBs3M rpOMKOCTH 3ByKa U BHICOTHI TOHA C AMIUIUTYAOU U YaCTOTOM KOJIeOaHUH.

HccnepoBanne CBOMCTB  3JEKTPOMArHUTHBIX BOJIH: OTpPaXXEHHE, MPEJOMIICHHE, Mojspu3auus, Iudpakius,
UHTEpPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonuHEHOE pacnpoCTpaHEHHWE CBEeTa B OJHOpPOAHOM cpene. JIyd cera. ToueuHslid
HMCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHust cBeta. [locTpoeHne n3o0pakeHuii B IIIOCKOM 3epKaJie.

[Ipenomnenue cBera. 3aKOHBI MPENOMIIEHUSI CBeTa. AOCOJIOTHBIM TMOKa3zaTelb mnpenomieHus. [lonHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHblil yro MoJIHOTO BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. CioxHBIN coctaB Oenoro cBeta. LIBerT.

Cobuparoniye u paccerBaronive JMH3bl. ToHkas guH3a. POKYCHOE PACCTOSIHUE M ONTHUYECKAsl CHJIa TOHKOMW JIMH3BI.
[TocTpoenue n3o0pakeHU! B COOMpAIOIIMX U pacceuBaromux juH3ax. DopMyia TOHKOW JMH3BIL. YBEJIUUYCHHE, TaBAEMOE
JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBass onrtuka. Wurtepdepenius cBera. KorepeHTHbIE HCTOYHUKHA. YCJIOBHUS HAONIOACHUS MAaKCUMyMOB H
MHUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakus cBeta. [Audpakuuonnas pemérka. YcioBue HAOMIOACHUS TJIABHBIX MAaKCHUMYMOB TpU TMaJICHUH
MOHOXPOMATHYECKOTO CBETa Ha MU(PPAKITMOHHYIO PEIIETKY.

[Tossapu3zanus ceera.
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TexHuueckue yCTpocTBa M MNpPAaKTHUYECKOE IMPUMEHEHME: OYKH, Jyma, (oToammapar, MPOEKIMOHHBINA ammnapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIUOHHAS PEIIETKA, TIOTSIPOUI.

Jlemoncmpayuu

[IpsiMmonuHeHOE pacnpocTpaHeHUE, OTPAKEHHUE U MIpesioMIieHue cBeTa. OnTuiyecKkue mprudophl.

[TonHoe BHyTpeHHEe oTpakeHre. Mojiellb CBEeTOBO/IA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopenn MUKpOCKOIa, TEIECKOIA.

Habnronenue nntepdepeHunn crera.

Hab6nronenue nudpaxiuu ceera.

Habntonenue nucnepcun cBera.

[ToyuyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonyuyenue cekTpa ¢ mOMONIbIO AUPPAKIUOHHON PEIIETKH.

HabGnronenue nossipusanyuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenue nokasaresns IpeaoMIICHUS CTEKIIA.

WccnenoBanue cBOMCTB N300paKEHUI B JIMH3AX.

Habnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH
I'paHuubl  IPUMEHMMOCTH — KJIACCHMYECKOM MexXxaHuKu. [locTymarel cnenuanbHOM TEOPUM  OTHOCUTEIIBHOCTH:
MHBApUAHTHOCTb MOZYJISI CKOPOCTH CBETA B BAKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DWHIITEHWHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU M COKPAILLEHUE JJINHBI.
DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJIBCOM PEIITUBUCTCKOM YaCTULIBI. DHEPTUs MTOKOS.
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Paznen 7. KBanTtoBas pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®oronbl. opmyna [1nanka cBs3u 3HEPTUU POTOHA C €r0 YACTOTONW. DHEPTHUS U UMITYJIbC (POTOHA.

OtkpeiTe u uccnenoBanue Gorodddexra. Onbitel A. I'. CtoneroBa. 3akoHsl hoTodPdexrta. YpaBHeHHE DUHIITEHHA
s hotoaddexra. «KpacHas rpanuiiay pororddekra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICHCTBUE CBETA.

TexHuyeckre ycTporucTBa U MPAKTUUECKOE MPUMEHEHHUE: (POTOIIEMEHT, POTOATUMK, COJTHEUHas OaTtapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

CBeToaunosn.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopgpens atoma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -yactuil. [lnanerapnas moxens atoma. Iloctymarsl
Bopa. Uznydyenue u norjoiieHre GOTOHOB MpHU MEPEXOJie aToMa ¢ OJAHOTO YPOBHS PHEPrUU Ha JIpyroi. Buibl cnekTpos.
CnexTp ypOBHEHN DHEPTUH ATOMA BOJAOPOA.

BonnHoBele cBoiicTBa yactuu. Bonnsl ne bponisa. KopnyckyisspHO-BOIHOBOU yalli3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CHEKTPAIbHBIM aHanu3 (CHEKTPOCKOM), Jia3ep, KBAHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue nuHeRYaThIX CIIEKTPOB U3ITyUCHUS.
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Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Hab6nronenue muHEYaToro CriekTpa.

Tema 3. Amomnoe a0po

DKCHEpPUMEHTBI, JOKA3bIBAIOIIME CIOXKHOCTh CTpoeHus siapa. OTKpbITHE paguoakTuBHOCTU. OmnbiThl Pesepdopaa mo
OMpENEICHUI0 COCTaBa paJuoaKkTUBHOrO wu3nmyueHusa. CBoiictBa anbda-, Oera-, ramma-usznydeHus. BrusiHue
PaIMOaKTUBHOCTH Ha KUBbIC OPTAHU3MBI.

OTtkpeiTHE NpoTOHA M HelTpoHa. HyknonHass monens sapa I'elizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4HCIIO
sapa. U30Torsbl.

Anbda-pacnaa. DIEKTPOHHBIM U TO3UTPOHHBIN OeTa-pacnaj. 'amma-u3nydeHue. 3aKOH palnOaKTUBHOTO pacrnaa.
DHeprus CBA3M HYKJIOHOB B sizipe. SAnepubie cuibl. Jlegext Macchl sapa.
Anepnsie peakunu. [lenenue u cuHTe3 A1ep.

Anepnsiit peaktop. TepmosepHbIii cuaTe3. [IpoOaeMbl U epCreKTUBDI AIEPHON SHEPTETUKUA. DKOJIOTHYECKUE aCTIEKThI
SAIEPHON DHEPIETUKMU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertonbl HaOJIIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.
@yH/1aMEHTAJIbHbIE B3aUMOJIeHCTBUS. EMUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: NO3UMETP, Kamepa BuibcoHa, siAEpHBIA PEakTOp, aTOMHAs
6omba.

Jlemoncmpayuu

CYéTunK NOHU3HUPYIOITUX YACTHII.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol
UccnenoBanue TpekoB 4acTuIl (TI0 TOTOBBIM GoTorpadusim).

Pa3zgesn 8. DiieMeHTHI ACTPOHOMUM U AcTPOGU3MKH
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Otansl pa3BUTUs acTpoHOMHUH. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE ACTPOHOMHH.

Bup 38€3nH0r0 HeOa. Co3Be3aus, IpKUE 3BE3/bI, INIAHETHI, UX BUJIMMOE JIBH>KCHUE.

Conneunas cucrema.

Connue. ConHeuyHass akTUBHOCTbh. Mctounwk sHeprun ConHua u 3BE34. 3BE3AbL, UX OCHOBHBIE XapaKTEPUCTUKHU.
JlnarpamMmmMa «CHEKTPaJIbHbIA KJIACC — CBETUMOCTBY». 3BE3[bl TJABHOW MOCIEAOBATEIBbHOCTU. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» I 3BE3] TJIABHOM MOCIIENOBATENbHOCTH. BHyTpeHHee cTtpoeHue 3BE37. COBpEMEHHBIE MNPEACTABICHUSA O
MPOUCXOXKICHUU U 3BOIOIUK COJTHIIA U 3BE3/. DTambl )KU3HU 3BE3I.

Mueunsiii [Iyts — Hama "anmaktuka. [lonoxxenue u npumxenne ConHua B ['amaktuke. Tumsl ramaktuk. Paguoranaktuku
1 KBa3zapbl. YEpHBIE OBIPHI B A/Ipax TAIAKTHUK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa66ina. Paz6eranue ranaktuk. Teopust bonbioro B3peiBa. PenukroBoe
W3JTy4YCHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnle mpo0sieMbl aCTPOHOMUM.

Vyenuueckue nabnooenus

Hab6nronenust HeBOOpYKEHHBIM I1a30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUM JIJIS1 OTIPEICTICHHS TTOJI0KECHHUS
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/Ius CEeBEpHOro MOJyIIapus U IPKUE 3BE3/IbI.

Hab6nronenus B Teneckon JlyHsl, miuanet, Mueunoro Ilyrtu.

O06o0maroniee MOBTOPEHUE

Ponp ¢usuku m acTpoHOMHUM B 9KOHOMHUYECKOW, TEXHOJIOTMUECKOW, COIMATBLHON M ITUYECKON cdepax NesaTeTbHOCTH
YeJIOBEKa, POJb U MECTO (PM3MKU W aCTPOHOMHHM B COBPEMEHHON HAay4YHOW KapTHUHE MUpPA, POJb (U3HUYECKON TEOpUHU B
(GbopMHpPOBaHUM TPEACTABICHUA O (U3MUECKON KapTUHE Mupa, MECTO (PU3MYEecCKONM KapTHHBI MHpa B OOLIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O MPUPOJIE.

MeknpeaMeTHbIe CBSI3H

N3yuenune kypca Gusnku 6a30Boro ypoBHs B 11 Kitacce oCcymiecTBIsIETCS ¢ YYETOM COJIEPIKATEIbHBIX MEKIPEIMETHBIX
CBSI3€H ¢ KypcamMu MaTeMaTHKU, OMOJIOTHH, XUMUHU, TeoTpauu U TEXHOJIOTHH.
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MeoicnpeOomemnuvle nonsamusi, CBA3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO IIO3HAHWS: SBJICHWE, HAYYHBIH (akKT,
runoresa, Gpu3ndeckasi BEIMUMHA, 3aKOH, TEOPHsl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICITMPOBAaHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbI YpPaBHEHHUH, TPUTOHOMETpUUIECKUE (DYHKITMN: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHOE TPHTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M WX TMPOCKIMM Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIC SJIEMEHTAPHBIX (DYHKIMN, MPU3HAKH TOM00MS TPEYTOJbHUKOB, OMpEICICHUE TUIOMAIN TUIOCKUX (Quryp u
o0BEMa Te.

buonoeus: snexTpudeckue SBICHHUS B JKUBOW TPHUPOJE, KoJieOaTeIbHBIC NBWKCHHUS B JKHBOW MPHUPOJE, ONTHUYCCKUC
SIBIICHUS B )KHBOW IIPHPOJIC, JICUCTBUEC PaIHAIIIU HA KUBBIC OPTraHU3MBI.

Xumusi: CTpOEHHE aTOMOB W MOJICKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeJl, MEXaHW3Mbl 00pa30BaHUS
KPUCTAITMYECKON PEIIETKH, CTICKTPaTbHBIN aHAN3.

l'eoepagpus: MarHUTHBIE TIONTFOCa 3EMITH, 3aJIC)KH MAarHUTHBIX Py, (OTOChEMKA 3€MHOM MOBEPXHOCTH, TIPEICKa3aHNE
3eMJICTPSICEHUM.

Texnonocus: TAHAA DJCKTPOIIEpead, TeHEpaTOp MEPEMEHHOTO TOKa, JIEKTPOABUTATENb, HHAYKITMOHHAS TI€Yb, pajap,
pamuoNpUEéMHHUK, TEJIEBH30p, aHTeHHA, TenedoH, CBY-medyb, MPOCKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA, COJTHEYHAs
Oatapes.
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IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune ydebHoro mpenvera «Pusmka» Ha ypPOBHE CpemHero oOmiero obpa3oBaHus (0a30BBIM YPOBEHB) TOJDKHO
o0ecIeunTh JOCTIKEHNE CICAYIOMNX JIMYHOCTHBIX, METAPEIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS Yy4eOHOro mpeaMera «P@u3nKay OJDKHBI OTPa)XkaTh TOTOBHOCTh M CIOCOOHOCTH
0o0yyarommxcsi PYKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALMM, MO3UTHUBHBIX BHYTPEHHUX YOEKIACHWH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTSIM POCCHICKOTO
oOuiecTBa, paclIMpPeHUE KU3HEHHOIO OMbITa M ONbITA JAEATEIBHOCTU B MPOIECCE pealu3alli OCHOBHBIX HaIlpaBJICHUH
BOCIIMTATENBHOMN JAESATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLMK OOY4YaroIIErocsi Kak aKTMBHOIO M OTBETCTBEHHOI'O YJIEHA POCCHUHCKOIO
00111eCTBa;

NPUHATHE TPATUIIMOHHBIX O0IIEUEI0BEUECKUX TYMAaHUCTUYECKUX U JEMOKPAaTHYECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpECaxX I'Pa)kIaHCKOTO 00IEeCTBa, Y4aCTBOBATh B CAMOYIIPAaBICHUH
B 00pa3oBaTeIbHON OpraHU3allNH;

yMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMU B COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HaYCHHUEM,;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOMN AEATEIBHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJIaM, JOCTHXKEHMSIM POCCHUMCKUX YUEHBIX B 00JaCTH (PU3UKHU U
TEXHUKU;
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3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS
c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TIOBEICHMS;
CIIOCOOHOCTh OIICHWBATH CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE

HOPMBI U ICHHOCTHU, B TOM YHUCJIC B JCATCIIbHOCTHU y‘{éHOFO;

OCO3HaHUE JIMYHOI'O BKIIA/a B IIOCTPOCHHUE YCTOMYUBOIO Oy AyIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHHSA:

3CTETHYECKOE OTHOIICHHE K MHPY, BKIIFOYast 3CTETHKY Hay4YHOI'O TBOPYECTBA, IPUCYIIEr0 (PM3MUECKOM HAYKE;

5) TPyA0BOro BOCHHTAHMS:

HHTEPEC K pasauuHbIM chepaM MpohecCHOHATLHON IeITEIPHOCTH, B TOM YHCIIE CBSA3aHHBIM C (DU3UKOM M TEXHUKOIMA,

YMCHHUC COBCPIIATH OCO3HAHHbIN BBI60p 6y,[[y1H€ﬁ HpO(i)CCCHI/I " PCaJIN30BLIBATDH COOCTBEHHBIC JKH3HCHHBIC IIJIaHBI,

TOTOBHOCTb ¥ CLIOCOOHOCTh K 00pPa30BaHUIO U CaMOOOPa30BaHUIO B 00IACTH (PU3UKH HA MPOTSHKEHUU BCEH KU3HU;

6) IKOJIOrHYECKOT0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTh FKOJIOTUUYECKOM KYJIBTYPbl, 0CO3HAHHUE II100aJIFHOTO XapaKTepa SKOJIOTHYECKUX MPo0IIeM;
IJITAHUPOBAHUE U OCYIIECTBIICHUE JECHUCTBUU B OKPYXKAIOUIEH CPEAE HAa OCHOBE 3HAHUS LEJIEW YCTOMYUBOIO Pa3BUTHS

YCJIOBCUYCCTBA,

paciIMpeHre OMbITa ASSTEIbHOCTH SKOJOTHUECKON HAMPABICHHOCTH HAa OCHOBE UMEIOIIMXCSI 3HAaHUM 10 PU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (PU3NUECKON HAYKU;
OCO3HAHME IEHHOCTH HAyYHOU JESITEIIbHOCTH, TOTOBHOCTh B MPOIlECCe M3yUeHUsT (PU3HKU OCYIIECTBIIATh MTPOCKTHYIO U

HCCIICTOBATCIBCKYIO ACATCIbHOCTD MHANBUAYAJIBHO U B T'PYIIIIC.

METANPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble 1ornueckue AecTBU:
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CaMOCTOSITENIBHO (POPMYJIUPOBATh U AKTYaJIU3UPOBATH IIPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

OTIPEICTIATH 1ENIN ACSITENFHOCTH, 3a]]aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUNS B PACCMATPUBAEMBIX (PU3NUECKUX SBIICHUSX;

pa3palaThiBaTh IUIAaH pELIEHHUs] NPOOJEeMBbl C yYETOM aHaIM3a HUMEIOIIMXCS MAaTepUalIbHbIX M HEMAaTepHalIbHBIX
pPECYpPCOB;

BHOCHUTb KOPPEKTHUBBI B JAESITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM, OLEHUBATh PUCKU MOCIIEIACTBUI
TESITeIbHOCTH;

KOOPJMHHUPOBATH U BBITIONHATH pabOTy B YCIOBHIX PEAbHOTO, BUPTYATHLHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX IPOOIIEM.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

BJIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSIMHI U METOIaMU (DU3HUECKON HAYKH;

BJIaJIETh HaBbIKAMHU Y4€OHO-UCCIENOBATEIbCKOW M MPOEKTHOW AEATEIBHOCTH B 00JAcTH (PU3UMKH, CIIOCOOHOCTBIO W
TOTOBHOCTBIO K CAMOCTOSATEIBPHOMY IOUCKY METOJOB pElIeHus 3a7a4 (PU3HUECKOTO COAEpKaHuUsl, MPUMEHEHHUIO Pa3INIHbBIX
METOJIOB O3HAHUS;

BJa/I€Th BUJIAaMU JIEATEIBHOCTH IO MOJIYYEHHIO HOBOT'O 3HAHUs, €ro MHTEpHpEeTaliy, NpeoOpa3oBaHUIO U IPUMEHEHUIO
B PA3IMYHBIX YUYEOHBIX CUTYalUAX, B TOM YHCJIE MPU CO3/IaHUHU YUEOHBIX MTPOEKTOB B 00J1aCTH (DU3HKHY;

BBISIBJISITH TPUUMHHO-CJICICTBEHHBIE CBSA3M W aKTyalH3WPOBAThH 3aady, BBIABUTATh TUIMOTE3y €€ PEIIeHHUs, HaXOIUTh
apTyMEHTHI JIJIsl I0Ka3aTeabCTBA CBOUX YTBEPKIEHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE pPEIICHUS 3a/laddl pe3yibTaTbl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
MIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYIHMPOBATh COOCTBEHHBIC 3aJa4d B O0Opa30BATEIbHOW ACSITENLHOCTH, B TOM YHUCIE TPU H3yUYCHUHU
busuKy;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTD 3HAHUS N0 (PU3MKE B MPAKTHUUECKYIO 001aCTh KUZHEACATEIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
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BBIIBUT'aTh HOBBIE UJECH, IIPEUIaraTb OpPUTrHHAIbHBIC TOAXOABI U PEILICHHUS;
CTaBUTb MPOOJEMBI U 3a/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PEIIECHUS.
Pabora ¢ nunpopmanueii:

BJA/J€Th HaBbIKAMHU MOJy4YeHHs] HMHQOpMalMM (PU3MUECKOTO COJIEp)KaHWS U3 HCTOYHUKOB pAa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYIIECTBIISATh MOMUCK, aHAJIM3, CUCTEMAaTH3alMI0 U MHTEPHPETAlui0 MH(QOpMalMM pa3lIudHbIX BUIOB U
(dbopM npeacTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

UCIIOJIb30BaTh CpPEACTBA HH(DOPMAIMOHHBIX W KOMMYHHMKAllMOHHBIX TEXHOJOTMA B PEIICHHMH KOTHUTHBHBIX,
KOMMYHHMKATUBHBIX M OPraHM3allMOHHBIX 3a7ad C COOJIIOJICHUEM TpeOOBaHUN SPrOHOMHUKH, TEXHHKH O€30IacHOCTH,
TUTUEHBI, PECypcocOepeKeHUs], IPABOBBIX U ATUUECKUX HOPM, HOpM MH(OPMaLlMOHHON O€30M1aCHOCTH;

CO37aBaTh TEKCTHI (PU3MUECKOrO COAECPKAHUA B PA3IUYHBIX (popMaTax ¢ y4€TOM Ha3HAUYECHHS WH(POpPMALUU U 1EIEBOU
ayJIUTOPHH, BBIOUPASI ONTUMAIIbHYIO (DOPMY MPEACTABICHUS U BU3YaTU3aLIUU.

KoMMyHMKaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe NeHCTBHA:

OCYLIECTBIIATH OOILIEHNE HA YpOKax (PM3HKU U BO BHEYPOUHOU JIEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYalud U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO MU3J1araTh CBOO TOUYKY 3PEHMS C UCIIOIb30BAHUEM SA3BIKOBBIX CPENICTB;

NOHUMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U MHANBUAYAIbHON paboOThI;

BbIOMpaTh TEMAaTUKy M METO/bI COBMECTHBIX JACUCTBUN C YYETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH Ka)JIOTO 4jieHa
KOJIJIEKTHUBA;

IPUHUMATh LM COBMECTHOW NEATEIbHOCTH, OPTAaHU30BBIBATH M KOOPAMHUPOBATH ACHCTBHS MO €€ TOCTHUKEHHIO:
COCTaBIISITh IUIaH JEHCTBUM, pacmpenensiTb pojid ¢ y4€TOM MHEHHUHM YYaCTHHUKOB, OOCYXIaTh pPE3yJbTaTbl COBMECTHOMN
paboTHI;

OLICHMBATh KAauye€CTBO CBOEro BKJIaJa M KaXJIOro yYacTHMKAa KOMaHIbl B OOHIMI pe3ysbTaT Mo pa3padOTaHHBIM
KPUTEPHUSIM;
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IIpeyIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIEU C IO3UIMNA HOBU3HBI, ODUTUHAIIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;
OCYWIECTBJISITh TMTO3UTUBHOE CTPATETMYECKOE TMOBEACHHE B PA3JIUYHBIX CHUTyalUsX, IPOSBISTH TBOPYECTBO U
BOOOpakeHne, ObITh NHUITNATHBHBIM.

PerynsiTuBHbIC YHHBEpPCAJIbHbIC YUeOHbIE 1eHCTBUA
Camoopranusanus:
CaMOCTOSATENIbHO OCYUIECTBJIATh IO3HABATEIbHYIO [EATEIbHOCTh B 00JIaCTU (PU3UKM M ACTPOHOMHH, BBIABIISTH
po0JIeMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIBHO COCTABJIATH IUIAH PEUICHUs PACUYETHBIX M KAYECTBEHHBIX 3a7ad, IUIAH BBIINOJHEHMS IMPAKTUYECKOU
paboThI C YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUN;
JABATh OLICHKY HOBBIM CHUTYaLHsIM;
pacuIMpsATh paMKH Y4e€OHOTO MpeaMeTa Ha OCHOBE JIMUHbBIX MPEIOYTECHHUI;
JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0si OTBETCTBEHHOCTh 3a PELICHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
CcocoO0CTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAMIMU B 007acTH (DU3MKHU, MOCTOSHHO TOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:
JABaTh OLICHKY HOBBIM CHUTYallMsiM, BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATH COOTBETCTBHUE PE3YJILTATOB
LEIISIM;
BJIa/IETh HABBIKAMU MMO3HABATEIILHON PeQIIEKCUN KaK OCO3HAHUS COBEPILIAEMBIX IEUCTBUIM U MBICIUTENIBHBIX MPOIECCOB,
HX PE3yJbTaTOB U OCHOBAaHUM;
MCIOJIb30BaTh NPUEMBI peIeKCUU ISl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELLICHUS;
YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEILLECHHUS 10 UX CHUKEHMUIO;
NPUHUMATh MOTUBBI M apPTYMEHTHI PYTUX IIPU aHAIU3€ PE3YJIbTATOB NESITENBHOCTH;
OPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;
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IPUHUMATh MOTUBBI U apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB IESITEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce qocTmkeHUs TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaMMBI 1O (DU3UKE MJIST YPOBHS CPETHETO OOIIero
o0Opa3oBaHus y 00y4aronIMXcsi COBEPIICHCTBYETCS AMOIIMOHANIbHBIN MHTEIIEKT, IIPEAoaraiomuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIOCOOHOCTh IMOHUMATh CBOE 3MOIMOHAJIBLHOE COCTOSHUE, BUACTh HAMpaBIICHUSA
Pa3BUTHS COOCTBEHHON AMOIIMOHANIbHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUs, BKJIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEACHHE,
CIIOCOOHOCTH aIalTUPOBATHCA K AIMOIIMOHATIBHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAILIMM, BKJIIOYAIOMICH CTPEMIICHHE K JOCTHXKEHHUIO €AW U YCHeXy, ONTHUMHU3M, WHULIHATUBHOCTb,
YMEHHUE JIEUCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEM;

AMIIATUH, BKJIIOYAIOIMIEH CHOCOOHOCTh MOHUMATh HMOIMOHAIBLHOE COCTOSIHUE JPYTUX, YYUTHIBaTh €ro Mpu
OCYLIECTBJIECHUHU OOLIEHUS, CHOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COIIMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTHh BBICTPAaMBATh OTHOIICHUS C JAPYTUMHU JIFOABMHU, 3a00THTHCA,
MIPOSIBJISITH MHTEPEC U Pa3peiaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenus B 10 kjacce nmpeaMeTHbIE pe3yJibTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH
y 00y4Jaronmxcs yMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPax Pojib U MeCcTo (U3MKU B (HOPMUPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI MHUpA, B
Pa3BUTUU COBPEMEHHOU TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIIBHOCTH JIFOACH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS M3YUYEHHBIX (DM3MUECKUX MOJIENICH: MaTepuaabHas TOYKa, WHEpIMajIbHas CUCTEMa
oTcu€Ta, abCOJIOTHO TBEPIOE TEJO, UJICAbHBIA Tra3, MOJCIU CTPOCHMS Ta30B, KUJIKOCTEH W TBEPHABIX T, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi/i PU pelieHn: PU3NUECKUX 3a]1ay;
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pacrno3HaBaTh (U3NYECKUE SBJICHUS (IIPOLECCHI) U OOBSCHATh MX HAa OCHOBE 3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-
KMHETUYECKOW TEOpPHHM CTPOCHMS BEIIECTBA M 3JEKTPOJAMHAMHUKUA: PABHOMEPHOE W PABHOYCKOPEHHOE MNPSIMOJIUHEHHOE
JBUKEHHE, CBOOOHOE TaJICHUE Tell, ABMKEHHE MO0 OKPY>KHOCTH, MHEPIMS, B3auMoJeiCcTBUE Ten, nuddy3us, OpoyHOBCKOe
JABU)KEHHUE, CTPOEHHUE >KMJIKOCTEH M TBEPIBIX Tel, U3MEHEHHE O0bEMa Tela NpU HArpeBaHUU (OXJIAXKIEHUM), TEIUIOBOE
paBHOBECHE, HCIIApEHUE, KOHIEHCAlUs, [UIaBI€HNUE, KPUCTAIN3allks, KUIIEHUE, BIaKHOCTh BO3/yXa, OBBIICHUE JABJICHMUS
ra3a IpHu €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEX]y ITapaMeTpaMu COCTOSIHUSA I'a3a B U30IPOLECCAX, dJIEKTPU3ALIMS
T€J, B3aUMOJECHCTBUE 3apsI0B;

OMKCBIBATh MEXAHUYECKOE JBUKEHUE, UCTIONIb3Ys (PU3NUECKUE BEIUUHHBI: KOOPAUHATA, ITyTh, IEPEMEILIEHHUE, CKOPOCTD,
YCKOpEHHUe, Macca Tella, Cuja, UMITYJbC Tejla, KUHETUYEeCKash 3HEprus, MOTEHIMaJIbHAs SHEprus, MexaHuuyeckas padora,
MEXaHW4YecKass MOUIHOCTb; IMPU ONHCAHUU TPABUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI HUCHOJB3YEMBIX BEIUYMH, HX
0003HAYEHUS U €UHULBI, HAXOIUTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMU BETMUMHAMMU;

ONKCHIBATh U3YUYEHHBIE TEIUIOBBIE CBOWCTBA TEJ M TEIUJIOBBIEC SIBJICHUS, UCIONB3YS (PU3NYECKHE BEIUYHMHBI: JIaBJICHUE
ra3za, TeMIeparypa, CpeIHsAs KHUHETHYeCKash dHEpPrusi XaOTHYECKOTO IBHXKEHUS MOJIEKYJ, CpeAHEKBaJpaTU4Has CKOPOCTb
MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHsSS BHeprus, paboTa rasza, KOAI(PQPUIMEHT MOJE3HOTO IACHCTBHUS TEIIOBOTO
JABUTATENs; MPU ONUCAHUM TPABUIBHO TPAKTOBAaTh (U3NYECKUN CMBICI HCHOJB3YEMBIX BEJIMYUH, WX OOO3HAUEHUS U
€AMHUIIbI, HAXOUTh (DOPMYJIbI, CBS3bIBAIOIINE JAaHHYIO (DU3UUECKYIO BEIMYMHY C JPYTUMU BEJIUUYHHAM;

ONMKCHIBATh HW3YUYEHHBIE JIIEKTPUUECKHE CBOMCTBA BELIECTBA M DIIEKTPUUECKHE SABJICHHS (IIPOLECCHI), HCIOJIb3YS
¢u3nyecKue BETUYMHBL: AJIEKTPUUYECKUI 3apsijl, BJIEKTPUUYECKOE TII0Jie, HANpsHKEHHOCTh IOJIA, MOTEHLMaJ, Pa3HOCTb
MOTEHLMAJOB; MPU OMHUCAHWU MPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICT HCIOJIb3YEMbIX BEJIMYUH, UX OOO3HAUCHUS U
€/IMHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3NUYECKYIO BEIMUUHY C IPYTUMHU BEIUYMHAMY;

aHAIM3UPOBaTh (PU3UUECKUE MPOLIECCHl U ABJICHMS, UCHONIb3Ysd (PU3MUECKHE 3aKOHBI U MPUHIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u 1l 3akonsl HptoTOHA, 3aKOH COXpaHEHUSI MEXAHUUYECKOW HEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHLIUIL
CYNEpIIO3ULIMA CHWJI, IPUHLHWII PAaBHOIPABUS HWHEPLMAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISPHO-KMHETHYECKYIO TEOPHIO
CTPOEHHMsI BEIIECTBA, FA30BbIE 3aKOHBI, CBSI3b CPEeIHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO IBHKEHUSI MOJIEKYJT C aOCOIIOTHOM
TEMIIepaTypoH, MepBbId 3aKOH TEPMOJIMHAMMKH, 3aKOH COXPaHEHHUs JJIEKTPUUYECKOro 3apsna, 3akoH KyioHa, mpu 3ToM
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pa3ianyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHHWE W YCJIOBHs (TpaHMIBI, 0OJIacTH)
MIPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE NMPHHLMIMBI JEUCTBUS MAIWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB; PA3IU4YaTh YCIOBUS HX
0€30I1acCHOT0 UCIIOIb30BaHMSI B IOBCETHEBHON XKHU3HU;

BBINOJIHATh 3KCIEPUMEHTBI MO HCCIEN0BAHUIO (DU3MUECKHUX SIBICHUM M IPOLECCOB C HCIOJIB30BAHUEM IMPSIMBIX U
KOCBEHHBIX H3MEpPEHHH, mpu 3TOM (QOpMyIHpoBaTh NpobiieMy/3ajadyy U THUIOTE3y YUYEOHOIrO SKCIEPUMEHTa, coOUpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYy0BaHUs, MPOBOAUTH OIBIT U (OPMYIHPOBATH BEIBOABL

OCYLIECTBJISATh NPSMbIE U KOCBEHHBIE M3MEPEHMS (PU3NYECKUX BEIMYMH, IPU 3TOM BBIOMpATh ONTUMAJIbHBIN CIOCOO
WU3MEPEHHUSI U UCII0JIb30BaTh U3BECTHBIE METObI OLEHKH ITOIPEIIHOCTEN H3MEPEHU;

UCCIIEZIOBaTh 3aBHCUMOCTH MEXAY (U3NYECKMMHU BEIMUYMHAMHU C HUCIOJIb30BAaHUEM IMPSAMBIX H3MEPEHUH, NpPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATh PE3YIbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIWYUH B BHJIE€ TAOJIMI] U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJIbTaTaM UCCIEA0OBAHMS;

coOJr01aTh MpaBuiia 0€30MacHOro TPyJa MPHU MPOBEIECHUH UCCIEIOBAHUN B paMKaxX y4eOHOTO 3KCIEpPUMEHTa, yueOHO-
HCCIIEIOBATENIbCKOM W MPOEKTHON JESITETbHOCTH C HCIOJIb30BAHUEM M3MEPUTENBHBIX YCTPOHCTB U J1a00paTOPHOTO
000pyIOBaHUS;

pemaTh pacy€THbIE 33J]a4M C SIBHO 33JJaHHOUN (PU3MYECKON MOJENbI0, UCHOJb3Ys (PU3MUECKUE 3aKOHBI U MPUHLHUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 3aJauyd BbIOMpATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3NYECKHE BEJIUYUHBI U (POPMYIIBI,
HEOOXOquMbIe Al €€ pelleHusi, MPOBOJUTh Pacu€Thl M OLEHUBATh PEATbHOCTh IOJIYYEHHOIO 3HA4YE€HUs (PU3HUECKOM
BEJIMYMHBI;

peniaTh KaueCTBEHHBIE 3aJa4d: BBICTPAUBATH JIOTMYECKHM HEMPOTUBOPEUMBYIO LEMOYKY PACCYKIECHUM C OMOpOM Ha
M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3NUYECKUE SIBJICHUS;

UCIIOJIb30BaTh TMPU PEHICHHH YYeOHbIX 3a7ady COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTMHM [JIsl TIOMCKA,
CTPYKTYpUPOBAHHUS, WHTEPIPETAlMM M NPEACTaBICHUS Y4eOHON M HaAy4yHO-NOMYJSIpHON WHGOpMallMU, MOJYyYEHHOW WH3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIydaeMyto HH(POPMAIIUIO;
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NPUBOJUTH MPUMEPHI BKIIaJla POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKpPY>KaloIlero MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJOTHIA;

WCIIOJIB30BaTh TEOPETHUYECKHE 3HAHUSA MO (U3WKE B TOBCECTHEBHOW JXKMU3HHU I OOECTeUeHHs] OE30MacHOCTH TIPH
oOpalieHuu ¢ npudopaMu U TEXHUYECKUMHU YCTPOUCTBAMM, JIJISi COXPAHEHUS 3/I0POBbs M COOJIOJICHUSI HOPM 3KOJIOTHYECKOIO
MOBEICHUS B OKPY>KaloIlel cpejie;

paboTaTh B rpymie ¢ BBIMOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJEH, MIaHUPOBATh PabOTy TPYIIIbI, PAIMOHAIBHO
pacrpenensiTh 00sS3aHHOCTU U IUIAHUPOBATh JCATEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJI€KBAaTHO OIICHUBATH BKJIAJl
Ka)XJI0T0 U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MTPOOJIEMBI.

K xonity o6yuenust B 11 kjacce npeamMeTHbIe pe3yJibTaThl HA 0230BOM YPOBHE JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD
y 00y4aromuxcst yMeHHi:

JEMOHCTPUPOBATh Ha MPUMEpPax pojib U MecTo (U3MKU B (HOPMUPOBAHUMU COBPEMEHHON HAy4YHOW KapTHUHBI MHUpA, B
Pa3BUTUM COBPEMEHHOW TEXHUKH W TEXHOJOTMH, B MPAKTUYECKON MAEATEIBHOCTH JIIOJEH, LEIOCTHOCTh U E€OUHCTBO
(u3MYECcKO KapTHUHBI MUPA;

YUYUTHIBATh TPAHUIBI MPUMEHEHHS W3YYEHHBIX (PU3NYECKUX MOJEINICH: TOUYCHHBIA SJICKTPUUYECKUN 3apsii, Jyd CBETa,
TOYEUHBIN UCTOYHUK CBETA, A/IepHasi MOJENb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO Siipa MpH pelieHur (U3NIecKuX 3a1ady;

pacrio3HaBath pU3NUECKUE SBJICHUS (IIPOIIECChI) U OOBSCHATh UX HAa OCHOBE 3aKOHOB DJICKTPOJUHAMUKH U KBAHTOBOU
(U3UKKU: dIEKTpUYecKas MPOBOJMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JCHCTBUSI TOKA, B3aUMOJICUCTBHUE
MAarHuTOB, 3JICKTPOMArHUTHAs WMHIYKIUS, AEHCTBHE MArHUTHOTO MOJS HAa MPOBOJHUK C TOKOM W JBMOXKYILUWCS 3apsl,
ANIEKTPOMATHUTHBIE KOJIGOAHUS W BOJIHBI, TPSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa, OTPaKCHHE, MPEIOMIICHUE,
uHTepbepeHius, audpaknus W TMOISpHU3alus CBETa, AUcTepcus cBera, ¢oTodnekTpudeckuii 3¢dekt (hotodaddexr),
CBETOBO€ JIaBJICHHME, BO3HUKHOBEHHE JIMHEWYATOrO0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIMOaKTUBHOCTb;

ONUCHIBATh U3YUYEHHBIE CBOMCTBA BEUIECTBA (IJIEKTPUUECKHUE, MATHUTHBIE, ONITUYECKUE, STIEKTPUUECKYIO0 MPOBOJIUMOCTD
Pa3UYHBIX CPEJ]) U AJIEKTPOMATHUTHBIE SBJICHHS (IIPOIECCHI), UCTIONB3Ysl (U3MUECKUE BEJIMYMHBI: JIEKTPUUYECKUN 3aps/l,
CUJIa TOKA, SJIEKTPUUECKOE HANPSKEHUE, JIEKTPUIECKOE COMPOTUBIICHUE, Pa3HOCTh MOTEHIIMAIOB, SJIEKTPOIBIKYIIAS CUJIA,

32



paboTa TOKa, WHAYKIMsS MAarHUTHOTO IOy, cuia Awmrmepa, cwia JlopeHna, WHAYKTHMBHOCTh KaTyLIKH, SHEPTUs
ANEKTPUYECKOr0 M MAarHUTHOrO MOJEH, MEPHOJ M 4acTOTa KOoJeOaHWil B KOJeOATeIbHOM KOHTYpE, 3apsii M CHiIa TOKa B
MPOIIECCE TAPMOHUYECKUX AIEKTPOMArHUTHBIX KOJeOaHui, POKYCHOE pacCTOSIHUE U ONTUYECKas CHJIa JIMH3BI, IPU OTIMCAHUU
IPaBUJIBHO TPAaKTOBaTh (PU3UUECKHUM CMBICI UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHMs M €AMHHUIIbI, YKa3blBaTh (OPMYJIbI,
CBSI3bIBAIOIME JTAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

ONUCHIBATh HM3YyYEHHbIE KBAaHTOBBIC SIBJIEHUS W IMPOLECCHl, HUCHOJB3Ys (PU3MUECKHE BEJIWYUHBI: CKOPOCTh
ANIEKTPOMATHUTHBIX BOJIH, JIMHA BOJHBI U YACTOTA CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO/]I MTOJIypacnaia, SHEPTHsl CBA3H
ATOMHBIX SIA€p, NMPU ONMHUCAHUM MPABWIBHO TPAKTOBATh (PM3MUECKUH CMBICI HCIOJIb3YyEMBIX BEIMYMH, UX O0O3HAYEHUS U
€MHHULIbI, YKa3blBaThb (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (DU3MUECKYIO BEIMYMHY C JAPYTUMHU BEIUYMHAMH, BBIYHUCISATH
3HayeHue PU3NUECKON BEINYNHBI,

aHAIU3UPOBATh (PU3NYECKHUE MPOLIECCHl U SBJICHUS, UCTIONb3YS (PU3HMUECKUE 3aKOHBI U MPUHIMUIBL 3aK0OH OMa, 3aKOHbBI
MOCJIEIOBATEILHOTO M MAapalIeIbHOTO COEIUWHEHUs MPOBOJHUKOB, 3aKkoH Jxoyns—JleHla, 3aKOH 53JE€KTPOMAarHUTHOU
WHIYKIWU, 3aKOH MPSMOJIMHEMHOrO0 pAaCIpOCTPAHEHMSI CBETA, 3aKOHBI OTPAXKEHUSI CBETAa, 3aKOHBI NMPEJIOMIICHUS CBETa,
ypaBHeHHe DiHIITeHA A1 hoTodddexTa, 3aKOH COXpaHEHUSI FIHEPTUHU, 3aKOH COXPAHEHHS] UMITYJIbCa, 3aKOH COXPAHEHUs
ANEKTPUYECKOTO 3apsAa, 3aKOH COXPAHEHUsI MacCOBOI'0 YHCJIa, ITOCTYJIaThl bopa, 3aKOH paJuoakTUBHOIO pacraja, pu 3TOM
paznuyaTh CJIOBECHYH (OPMYJIMpPOBKY 3aKOHA, €ro MAaTeéMaTH4YeCKOE BBIPAKEHHE U YCJIOBHS (TpaHULbI, 00JIACTH)
MIPUMEHUMOCTH;

ONPENENATh HAIIPABJICHUE BEKTOPA MHAYKIIMA MarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM, CHIIBI AMIiepa U cuJiibl JIopeHna;

CTPOUTH U OMHICHIBATh N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITMOJIHATh 3KCIEPUMEHTHl MO MCCIEAOBAHUIO (PU3MUECKUX SIBICHUN M TPOLECCOB C HCIOIb30BAaHUEM MPSMBIX U
KOCBEHHBIX H3MEpPEHUi: Mpu 3ToM (PopMynIupoBaTh MpobiemMy/3afadyy M TUIOTE3y Y4eOHOro 3KCIEpUMEHTa, cOOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOT0 000pYy10BaHHUSI, IPOBOIUTH ONBIT U (DOPMYJIMPOBATH BHIBOJIBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHbIE M3MEpPEHUs1 (GU3NYECKUX BEIUYMH, MPU 3TOM BBHIOMpATh ONTHUMAJIbHBIN CIOCOO
W3MEPEHHUSI U UCII0Ib30BaTh U3BECTHBIE METObI OLEHKH ITOIPEIIHOCTEN H3MEPEHU;

33



UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C UCIIOJIB30BAHUEM IPSIMBIX U3MEPEHUMN: IIPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHPOBAThH PE3yJIbTATHI MOTYUYEHHON 3aBUCUMOCTU (PU3NYECKUX BEIMYUH B BUE TAOIUI] U TPaQHUKOB, ACNIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIEI0BAHNUS;

co0JIroaTh NpaBuiia 6€30IacHOrO Tpy/ia NP MPOBEIECHUHU UCCIEI0BAaHUI B paMKaX YYEOHOTO dKCIIEPUMEHTA, YUEOHO-
UCCIIEZIOBATENIbCKOM M IPOEKTHOM JEATEIbHOCTH C HCIHOJB30BAHUEM HW3MEPUTENBHBIX YCTPOICTB M J1aOOpaTOPHOTO
000pyT0BaHUS;

pemaTh pacy€THbIE 33J]a4M C SIBHO 3aJaHHOU (PU3MYECKON MOJENbIO, HCHOJb3Ys (PU3UUECKUE 3aKOHBI M MIPUHIUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 33Ja4yd BbIOUpAaTh (PU3UYECKYIO0 MOJEb, BBIIEIATh (U3MUECKUE BEIMYHUHBI U (POPMYIIBI,
HEOOXOqUMBbIe Al €€ peIlleHUsl, MPOBOJUTh Pacu€Thl M OLEHUBATh PEATbHOCTh IOJIYYEHHOIO 3HA4YE€HUS (PU3HUECKOM
BEJIMYMHBI;

peniaTh KaueCTBEHHBIE 3aJayM: BBICTPAUBATH JIOTMUYECKH HEMPOTHUBOPEUMBYIO LEMOYKY PACCYKIEHUN C OMOpPOM Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUECKUE SIBJICHUS;

UCIIONIb30BaTh MPH pEHIeHUH YYEOHBIX 337a4 COBPEMEHHble HMH(POPMALMOHHBIE TEXHOJIOTMHM [JIsl TIOMCKa,
CTPYKTYpUPOBAHHUS, WHTEPIpPETAlMM M MPEACTABICHUS y4eOHOM M Hay4YHO-NOMYJSIpHON MHGOpMaluHU, MOJYyYEHHOW WH3
pa3IMYHbIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyt0 HH(POPMALUIO;

OOBSACHATH MPUHIMIBI ACUCTBUS MAILKH, PUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3inydarh yCJIOBUA MX 0O€30MacHOro
MCIIOJIb30BaHUS B MOBCETHEBHOM KU3HU;

OPUBOJUTH NPUMEPHl BKJIaJa POCCUHCKUX M 3apyOekKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HAyKd, B OOBSCHEHUE
IIPOLIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHSA MO (PU3MKE B IMOBCEAHEBHOM XU3HU Il oOecriedeHuss Oe30MacHOCTH NpHU
oOparnieHnu ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, JIs1 COXPAHEHHUS 310POBbS U COOJIO/IEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOIIEN CpelIe;

paboTaTh B IpyIIEe C BBHIMOJIHEHUEM PA3IUYHBIX COLMAJIBHBIX POJIEH, MIaHUPOBATh padOTy TPyMIbl, PalOHAILHO
pacnpenenaTb 00S3aHHOCTH M IUIAHUPOBATh JAESTENbHOCTh B HECTAHIAPTHBIX CUTYyallMsX, aJ€KBATHO OICHUBATh BKJIAJ
KQKJIOTO U3 YYaCTHUKOB TPYMIbI B PEIICHHE pacCMaTPUBAEMON TPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Utoro no pazgeny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 I;tilf;:lll//lr?:;(szgroullif4lc97c
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Obo06maromiee MOBTOPEHNE 4 ngg;&fg;gﬁﬁfﬂcgk
Htoro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

38


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

