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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHUU K pe3ysibTaTaMm
OCBOEHHS OCHOBHOHM 00pa3oBaTeNbHOW MporpaMmsbl, mpenacraBieHHbIX B OI'OC
COQO, a Ttakxke c yu€roMm (enepanbHON pabouell MporpaMmbl BOCIHUTAHUA H
KOHLEMUUU TpernojaBanus yuyeOHoro npenMera «dusmka» B 00pazoBaTeIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHEIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

Copnepxanue mnporpamMMmbl 1O (U3MKE HampaBieHO Ha (GOpMHUpPOBaAHUE
€CTeCTBEHHO-HAY4YHOW KapTuUHBI Mupa oOywarommxcs 10-11 knaccoB npu oOyueHuu
X (Qu3nuke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AESTEIbHOCTHOTO MOJAXO0/A.
[Iporpamma no ¢pusuke coorsercTByeT TpeboBanusamM OPI'OC COO k miiaHupyemMbiM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOYyUEHHs], a TAKKe
YUUTHIBAET HEOOXOAMMOCTh peau3alli MEXIPEIMETHBIX CBs3ell (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH MpeaMeTaMu. B Helt onpeensitoTcs OCHOBHBIE
e U3ydeHus (GU3MKU Ha YPOBHE CpPEeHEro o01ero oopazoBaHus, MiIaHUPyEMbIe
pe3yNnbTaThl  OCBOEHUS Kypca (PU3UMKHM: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YpPOBHE).

[IporpamMMma 1o (pu3MKe BKIIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUeHUS;

e conepkaHue yyeOHoro npeamera «dusmnkay» mo rogaM o0yyeHHUs..

dusnka Kak Hayka O Hambojee OOIMMX 3aKOHAX IMPUPOJBI, BBICTyIAs B
Ka4ecTBE yueOHOro MmpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. [lIkonpHBIN Kype PU3MKK — CUCTEMOOOPA3YIONTHMA
11 €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBJICHUH, H3y4aeMBbIX XHMHEH, OHOJIOTHEH,
bu3mueckoit reorpadueri m actpoHomueid. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHue (U3NYECKUX 3HAHUM  OmpenessieT XapakTep U pa3BUTHE
pa3HO00pa3HbBIX TEXHOJIOTHH B cepe IHEPreTUKH, TPAHCIIOPTa, OCBOEHUSI KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHUAJIOB C 3a/laHHBIMU CBOMCTBaMH M Jpyrux. M3yudeHue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ] B YOPMHUPOBAaHUE €CTECTBEHHO-HAYUYHOU KapTUHBI
Mupa oO0y4aromuxcsi, B (OPMUPOBAHHE YMEHMH NPUMEHATh HAYYHBIH METOA
MTO3HAHUS [P BBINOJHEHUU UMU YYE€OHBIX HCCIIEOBaHUIA.

B ocHoBY Kypca ¢pu3uKu A7 ypOBHS CpeHEro o01ero 00pa3oBaHus MOJ0KEH Psiz
uel, KOTOpble MOXKHO pacCMaTpHUBaTh KaK IPHHIIMIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKH
3aBEPIUIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX Pa3AesioB (PU3UKH, BKIIOYAET KaAK
BOIIPOCHI KJIACCUYECKOU, TAK U COBPEMEHHOU (PU3UKHU.



Hoesn cenmepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (U3HKHU
o0ObeMHEH BOKpYr (u3nueckux Teopuidl. Bexgymum B Kypce sBIsieTCS
GopmMupoBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEIIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCMIOIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3MYECKON HAayKH, OCMBICIICHHE CBS3H Pa3BUTHUSA
¢u3nKH C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU
1 HKOJIOTHYECKUMU MTpoOIeMaMu.

Hoes npuxnaonoui nanpasrennocmu. Kypc ¢usuku mpeamnonaraet 3HaKOMCTBOC
IIHPOKAM KPYrOM TEXHHUYECKUX W TEXHOJOTHUYECKHX IPUIOKCHUNH H3YYCHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss TMOCPEJCTBOM BBEIEHUS DIIEMEHTOB
COJICp)KaHUS, TMOCBSMIEHHBIX DJKOJOTHYECKUM MpoOiieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJIOTHH, a TaKke OOCYKICHHUS
po0JIeM palmoHATBFHOTO TPUPOIOTIONB30BAHUS M SKOJIOTHUECKON 0€30IacCHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (PU3WKH HAa YPOBHE CPEIHETO OOIIETo
oOpa3oBaHus SABISIOTCS (pu3mdeckue teopun (popMmupoBaHUE TPEICTABICHUN O
CTPYKTYpE TIOCTPOSHUS PUINIECKON TEOPUH, polii HyHIAMEHTAIBHBIX 3aKOHOB H
MPHUHIUIOB B COBPEMEHHBIX MPEACTABICHUAX O MPHUPOAE, TPAHUIAX MPUMEHUMOCTH
TEOpUH, JJIS ONMCAHUS €CTECTBEHHO-HAYYHbIX SBJICHUI U MPOIIECCOB).

CHCcTeMHO-/IeSITEIbHOCTHBIN TOX0/I B Kypce (PU3MKH peaau3yeTcsl Mpexkie
BCEro 3a CU€T OpPraHu3aldd SKCIEPUMEHTANIBHOU AESITEIIbHOCTH 00YyYalolIuXCsl.
Jli1st 6a30BOr0 YpOBHS Kypca PU3UKH — ATO UCIOJIb30BaHUE CUCTEMbI (DPOHTATBLHBIX
KPaTKOBPEMEHHBIX YKCIIEPUMEHTOB M TAOOPATOPHBIX paboT, KOTOPHIE B IMpOTpaMMe
no Qusznke 0oObEIMHEHBI B OOIIMH CHUCOK YYCHHYECKHX IMPAKTHYECKUX pPaboT.
Boienenne B ykazaHHOM TiepedHe JabOpaTOpPHBIX pPadOT, MPOBOAUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIISIETCS] yYaCTHUKAMHU 00pa30oBaTEIBLHOTO MpoIecca
UCXOJII M3 OCOOCHHOCTEH IJIAaHMPOBAHHUS M OCHAIICHHUS KaOuHera ¢usumku. [Ipu
3TOM O0ECHEeUMBAeTCs OBJAJACHHE OOYy4YAIOUIUMHCS YMEHHUSMH IPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, HCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYHUH U
MIOCTAHOBKY OIBITOB IO MPOBEPKE MPEATI0KEHHBIX TUIIOTE3.

Bonbioe BHUMaHME yAENSIeTCs peIICHUIO0 PACYETHBIX M KaY€CTBEHHBIX 3a/1a4.
[Tpu 3TOM n71s1 pacYETHBIX 337124 TPUOPUTETOM SIBISIOTCS 33]]a4¥ C SBHO 3aaHHOU
¢u3nyeckoll MOMAENBbIO, TMO3BOJIIONIME MPUMEHATh W3YYCHHBIE 3aKOHBl U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jena Kypca, TaK M WHTETpUPYs 3HAHUS W3
pa3HBIX pa3nenoB. (s KauecTBEHHBIX 3a/7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS HA
OOBSICHEHHE MPOTEKaHUsl (U3NYECKUX SIBICHUN M MPOILECCOB B OKpYKarOIIEH
KU3HHU, TpeOyrolue BblOOpa (Pu3MUecKOd MoOAeNH [JIsi CUTyalluu HpPaKTUKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBuu ¢ tpedoBanusMu GI'OC COO k marepuanbHO-TEXHUYECKOMY
oOecreyeHuto y4yeOHoro mpouecca 0a3oBblii YpOBEHb Kypca (PU3MKH HAa YpPOBHE
cpeaHero o0O1mero oOpa3oBaHUsl JOJDKEH H3Yy4daThbCsl B YCIOBUSIX MPEIMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBHUSIX HMHTETPUPOBAHHOIO KaOMHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKIa. B kaOuHere (U3MKU TOIKHO OBITH HEOOXOAMMOE
nabopatopHoe 00OpyAOBaHWE IS BBIMOJHEHUS YKa3aHHBIX B MPOTpaMMme IO
($u3MKe yUEHUUECKUX MPAKTUUECKUX padOT U JIEMOHCTPALIMOHHOE 000pY/I0BaHHE.

JleMoHcTpanimoHHOe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH M OOECMEYMBAET IOCTAaHOBKY
NEPEUMCICHHBIX B IMporpamMMe 1o (U3MKE KIHOYEBbIX JAEMOHCTpauui aiis
UCCJICIOBAaHUS  HM3Y4YaeMbIX SIBICHUHW M  MPOLIECCOB, OMIUPHUUECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUUECKUX TPUMEHEHUH.

JlaGopatopHoe 000pyIOBaHME Jisi YYEHUYECKUX MPAKTHUYECKUX padoT
dopMupyetcst B BUI€ TEMaTHYECKUX KOMILJIEKTOB M OOECNeYMBaETCs B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMmarnyeckue KOMIUIEKTHI
71a60paTOPHOTO O0OPYAOBAHUS JOJKHBI OBITh TOCTPOEHBI Ha KOMILIEKCHOM
UCIIOJIb30BAHUM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKEe KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JabOpaTOpUil.

OCHOBHBIMHM LIETISIMU U3Y4YeHUS (PU3UKHU B 00111eM 00pa30BaHUU SIBIISIOTCS:

o (opmupoBaHue uHTEpeca M CTpEeMJICHUS OOyYalOUIUXCs K HAyYHOMY
U3YYCHHUIO TPHUPOJIbI, PAa3BUTHE HX HHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa M3y4eHHsS OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

e (opmupoBaHue yMeHUN OOBSCHATH SBIEHUS C HCIOJIB30BAHUEM
(bu3MUeCcKNX 3HAHUM U HAYYHBIX JI0KAa3aTEIbCTB;

e (dopMUpOBaHUE TPEJACTABICHUNA O poJd (U3UKHU IS PA3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH.

JocTrkeHnue 3TUX Lened 00ecneurnBaeTCs PELIEHUEM CIIEAYIOIUX 3a7a4 B

npolecce U3y4eHus Kypca (pU3uKy Ha YpOBHE CPEAHETO 00IIEero 0Opa3oBaHus:

e MpUOOpPETEHUE CHCTEMbl 3HAHHHM 00 00X (PU3MYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSX, BKJIKOYAs MEXaHUKY, MOJIEKYJISIPHYIO (U3HUKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PH3UKY U IEMEHTHI aCTPO(DU3HKH;

e (dopMHpOBaHHE YMEHUN TNPUMEHATh TEOPETUYECKUE 3HAHHUS IS
OOBsiICHEHHs] (PU3UYECKHX SBICHUA B TpUPOAE U Uil TPHUHATUA
MPAKTUYECKNUX PELICHHUI B MOBCEHEBHOM KU3HU;



e OCBOCHHME CHOCOOOB pEIICHHUs] PA3IUYHBIX 3aJad C SBHO 3aJlaHHOU
dbuznyecko Mojenblo, 3ajad, IOJpa3yMEBAIONIUX CaMOCTOSITEIbLHOE
co3JlaHue (PU3NIECKON MOJENH, aIcKBAaTHOW YCIOBUSAM 3aJ1auu;

e TMOHMMaHuE (U3NYECKUX OCHOB M TPUHIIUIOB JACHCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHYECKUX MPOIECCOB, UX BIUSHUSI HA OKPYKAIOUTYIO
cpeay,

e OBJIQJICHUE METOJIAMH CaMOCTOATEIILHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHaliM3a M MHTEpHpeTanuu uHdopManmu,
OTpeieNIeHHs] JOCTOBEPHOCTH MOJTYyUYEHHOTO Pe3yJIbTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHUS YMEHHI MPOEKTHO-UCCIIEIOBATEIIbCKOMH,
TBOPYECKOMN JEATEIbHOCTH.

Ha wusyuenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus otBoaAuTCS 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 kmacce — 68 yacos (2 yaca B HEZIETIO).

[Ipenmaraemeiii B mporpamMme 1o (¢GU3UKE TEpeUeHb J1aOOPATOPHBIX U
NPaKTUYECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YUYUTENb JeJaeT BBIOOD
npoBeJcHUsT JIabOpaTOPHBIX pabOT U OMBITOB C YYETOM HMHIAMBUIYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHUS

®dusuka — Hayka o npupoze. HayuHbslie METObI ITO3HAHUS OKPYIKAIOLIEr0 MUPA.
Ponp skcmepuMeHTa W TEOpPUM B IPOLECCE MO3HAHUS MNPUPOABL. IKCIEPUMEHT B
¢du3zuke.

MopenupoBanue (U3MYECKUX SIBIEHUN U mpoueccoB. HaydHble rumoTessl.
®duznyeckre 3aKOHbI U TeOpHH. ['paHUIIBI MPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHHBI
MHpA, B IIPAKTUYECKOUN ACATEIBHOCTH JIIOACH.

Jlemoncmpayuu

AnHanoroBele “ UU(PPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBMXeHHE. OTHOCUTEIBHOCTh MEXAaHWUYECKOI'O JIBMKCHMUSI.
Cucrema orcu€ta. Tpaektopus.

[Tepemenienre, CKOpoOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHHE MaTepUAIbHONM TOYKHU, UX MPOEKIMU HA OCHU CHUCTEMbl KOOpJIMHAT.
Ciio)xeHue nepemMenieHnii U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TMPSIMOJIMHEWHOe aBMKeHue. | 'paduku
3aBUCUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOpPEHHUS, IyTH M IEePEeMEIICHUS
MaTepUabHON TOYKH OT BPEMEHHU.

CBoboaHoe najzieHre. Y CKopeHre cBoOOTHOTO TaIeHHUS.

Kpuposnmmneitnoe aprxeHne. JIBH>KeHHE MaTepruaibHON TOYKH IO OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBasg CKOPOCTh, JUHEHHAST CKOPOCTb.
Ilepuon u wactora obopameHus. LleHTpocTpeMHUTEIIBHOE YCKOPEHHE.

TexHu4YecKkne YCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIUIOMETD,
JIBUKCHUE CHAPAJOB, LICITHBIE U PEMEHHBIE MEPEAAYH.

Jlemoncmpayuu

Mogaens cucTeMbl OTCUETA, WLIFOCTPALMS KMHEMAaTHYECKUX XapaKTEPUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUI C MCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHne Tem B BO3AyXE U B Pa3peKEHHOM ITPOCTPAHCTRE.

Habnronenue aBmkeHus Tenia, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U
FOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaJeHUsI.

HanpaneHnne ckopocTu npu IBUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomsi

N3ydyeHne HEpaBHOMEPHOTO ABHKEHUS C LIEJIbIO ONMPEACICHUS] MTHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHONIEHUS MEXAY NYTAMH, MNPOWJICHHBIMU TEIOM 34
MOCTICIOBATENILHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAaYaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3yyenune nBUKEHUS 1IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrxkeHus Tena, OpOIIeHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuxa

IIpuaiun  orHocutenbHOocTH  'anmies.  Ilepsbii  3akoH  HprotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoit 3akon HeioToHa ang
MaTepUualibHOW TOUKHU. Tpernit 3akoH HproTOHA 1711 MaTepHraibHbIX TOUYEK.

3akoH BcemupHoro Ttarorenusa. Cuna Tsbkectu. IlepBas KocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJibkeHusl, kaueHusi). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBHXKEHUU TEJa B )KUJIKOCTH WIIH rase.

[TocTynarensHOE U BpamiaTelbHOE ABMKEHNE a0COTIOTHO TBEPAOTO TENa.

MoOMEHT cuibl OTHOCUTENBHO OcH BpaunieHusa. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuueckne yCTpOWCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MOJALIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIuu.

CpaBHeHUE Macc B3aUMOJIEUCTBYIOIIUX TEI.

Bropoii 3akon HerotoHna.

Nsmepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIPYTOCTH OT e opMaIium.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeECHS TBEPAOTO Tena. Buabl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue nBmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3aKkoHbl coOXpaneHUusn 6 MexXaHuKe

NmMnynbe MatepuanbHOM TOYKM (Teja), CUCTEMbl MATEPUAIIbHBIX TOYEK.
NMnynbC cuilbl 1 M3MEHEHUE HMIYJbCa TeNa. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Pabora cumabl. MOITHOCTE CHITHI.

Kunernueckass sHeprusi MarepuaibHOW TOouku. Teopema 00 H3MEHEHUU
KUHETHYECKON YHEPTHH.

[TorennuanbHas SHEPrusl. [ToTennuanbHast SHEPTUS YIpyro
nedopMupoBaHHON NIpykuHbBL. [loTeHIIMABHAS YPHEPTUS TeJla BOJIU3H MOBEPXHOCTU
3eMIu.

[ToTeHnuanbHple W HEMOTEHUIHUAIBHBIE  CHIIBIL. CBsi3p  paboTHI
HEMOTEHIUATIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUM CUCTEMBI TEJ. 3aKOH
COXpPAaHEHUSI MEXaHUYECKOW YHEPIUHu.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo MOTEHIMAIBHOM SHEPTUN B KHHETHYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuyenue abCOMOTHO HEYTPYTOroO yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIbI C UBMEHEHHEM MEXaHHMYECKOW IHEpruu
TeJa Ha MIPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MoJjiekyasipaasi u3uKa U TEPpMOIMHAMHUKA
Tema 1. Ocnosvt MoNEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmwkeHue. Juddysus. Xapaktep IBWKEHUS U
B3aUMO/JICMCTBUS YaCTHUI[ BelecTBa. MOJIEM CTPOCHUSI Ta30B, >KUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHUE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl MoJiekyi. KonnuecTBo BemiecTBa. [loctossHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. [llkama temneparyp
Llenbcus.



Mogens  upeansbHoro rasa. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSPHO-
KUHETUYECKOM TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTtypa Kak mepa
CpeaHEeW KWHETUYECKOW SHEPruM TEIUIOBOrO [BWXEHMS dacTull rasa. [llkana
temrnieparyp KensBuHa. ['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [aneroHa. M3ompouecchl B UACATBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTABICHUE HW30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 AUGDY3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mopnens onbita TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs IPUPOAY JABICHUS ra3a HA CTEHKU COCYy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA HJACAIBHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

Onpenenenue Maccol BO3/lyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpPEHHI
00BbEMa KOMHATHI, JaBJICHUS U TEMIEPaTyphl BO3yXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEK/ly TapaMeTpaMu COCTOSTHUS pPa3peKeHHOT O
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMmonmHamuueckass cucteMa. BHYTpEeHHSAsT 3HEprusi TEPMOJUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonnmuectBo TemnoTsl U pabota. BHyTpeHHs s
SHEprus  OJHOATOMHOIO  MACANbHOrO  ra3a.  Buael  Temionepenauw:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y IeIbHAsI TEIJIOEMKOCTh BEILIECTBA.
KosmuecTBO TEmIOTHI py Temionepeaaye.

[Tonsitue 00 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMHKH K uW3omporeccam. [ padudeckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTHMOCTh TPOIECCOB B MPHPOJE.

TermoBble MamuHbL. [IpUHIUIIBI JEUCTBUS TEIIOBBIX MAIIWH.
[IpeoOpa3oBanus HSHepruM B TEIUIOBBIX MammuHaX. KoaddumueHnT monae3Horo
neicTBus TemioBor MamwuHb. [ukn KapHo m ero ko3guiMeHT MoJjae3HOro
JNEUCTBUS. DKOJIOTHYECKHE TPOOIEMBI TEMII0IHEPTETUKHU.



TexHudyeckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOJUIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH »HEpruu Tejaa IMPU COBEPIICHUH DPAOOTHI: BBUIET
npoOKH U3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3/yXa, HarpeBanue sdupa B
JATYHHOU TpyOKe MyTéM TpeHUs (BUACOIEMOHCTPALIMS).

N3meneHne BHyTpeHHEN SHEpruu (TemrepaTypbl) Tela MpHu Terionepeaaye.

OmnpIT MO anuabaTHOMY pacUIMPEHUI0 BO3AYyXa (OMBIT ¢ BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, IBUTATENsI BHYTPEHHETO CTOPaHUs, PEAaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u KoHjeHcarus. Vcrapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BIAXXHOCTh BO3AyXa. HacelmieHHbId map. YaenbHas TemIoTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JAaBJICHHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpucrtamibsl. CoBpemeHHble Martepuanbl. [lnaBienne u
KpHUCTayuIM3anus. Y ienbHas TerioTa miasineHus. Cyoaumanust.

VYpaBHeHHE TemI0BOro 6anaxca.

TexHuueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: THIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH IOJyYEHHs] COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npu NOHWKEHHOM J1aBJICHUN.

Crioco0bl U3MEpEHUs BIAYKHOCTH.

Habnronenune HarpeBaHus U IUIaBJIEHUS KPUCTAIUIMUECKOTO BEILIECTBA.

JleMOHCTpauys KpUCTaIoB.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuol

N3mepenne OTHOCUTENIBHON BIIAJKHOCTH BO31yXa.

Pa3znen 4. DnekTpoauHAMUKA
Tema 1. dnekmpocmamuka
OnekTpuszanus Tena. JNeKTpUUecKuil 3apsa. [Ba Buaa AIEKTPUUYECKUX 3apsioB.
[IpoBOAHUKH,  JOUAAEKTPUKH U TOJYNPOBOJHUKU. 3aKOH  COXpAaHEHUS
AJEKTPUYECKOT0 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHbIl 351€KTpUUECKHUM 3apsil.
Onektpuueckoe nozie. Hanpsok€HHOCTE aiekTpudeckoro noss. [punuun



CYIIEpHO3UIMU DIIEKTPUYECKUX TOJIeH. JIMHUM HANpPS:KEHHOCTU BJIEKTPUUECKOTO
TOJISL.

Pabota cun anextpoctarndeckoro nois. [lorennuan. Pa3nocTs mOTEHIMATIOB.
[IpoBOJHMKH W AUABIEKTPUKH B BJIEKTPOCTATUYECKOM moiie. Juanexrpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTPOEMKOCTh TIIOCKOr0 KOHJIEHCATOPA.
DHeprus 3apsHpKEHHOT0 KOHJAEHCAaTopa.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETP, DJEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE 3JEKTPONpUOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO ¥ IPUHLIUI IEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHMKH B AJIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyeckas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3Mmepenue anekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiit 3nekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTPUYECKUA TOK. YCJIOBUS CYUIECTBOBAHUS BJIEKTPUUYECKOrO TOKA.
Ncrounuku Toka. Cuina Toka. [IoCTOSHHBIN TOK.

Hanpsixenne. 3akon Oma 17151 ydacTka IEIH.

DIEKTPUYECKOE COMPOTHUBJIECHUE. Y AEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaAJIEIBbHOE, CMELMIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PaGora nanextpuueckoro Toka. 3akon Jlxoyns—Jlenma. MomrHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH OMa 1151 OJIHOM (3aMKHYTOM) 35eKTprueckoil enu. KopoTrkoe 3aMbIKaHue.

ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TemmepaTypbl. CBEpXIIPOBOJIUMOCTb.

DneKkTpuuecKkuid TOK B Bakyyme. CBOICTBA 3J1EKTPOHHBIX ITYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBoiHHKOBBIE TPUOOPHI.

DJIEKTPUYECKM TOK B  pacTBOpax MW  paciuiaBax  3JEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALMUSA. DIEKTPOIIU3.



DJIEKTpUYECKUI TOK B Tra3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [lnazma.

TexHudeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETp,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA, OIIJIEKTPOHATrpPEBATENbHBIE MNPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN THO],
TEPMUCTOPHI U POTOPE3UCTOPHI, TOTYITPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa ¥ HAMPSHKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS MWJIUHIPUYECKUX MTPOBOJTHUKOB OT JIJTUHBI,
IUIOILA/IN MTONIEPEYHOT0 CEYEHUS U MaTepuaa.

CwmelranHoe CoOeIMHEHNE MPOBOIHUKOB.

[IpssMmoe wu3MepeHue dIeKTpoABIKyIled cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTAa U OlIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTH COMTPOTHUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTE 3IAEKTPOIUTOB.

HckpoBoii paspsal U NPOBOJAUMOCTb BO31yXa.

OIHOCTOPOHHSSI TPOBOJIUMOCTH JIMO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3ydeHne cMemaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepenue 3MeKTpOABMXKYIIEH CHIIbI HCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexrpoiusa.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kiiacce OCYIIECTBISIETCS C
y4E€TOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHWEM METOJIOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHNE, SKCIIEPUMEHT, MOJIETTMPOBAaHUE, MOJIETb, U3BMEPECHUE.

Mamemamuxka: pelieHre CUCTEMbI ypaBHEHUH, THUHEHas QyHKIMs, mapadoa,
runepOosia, uXx TrpaduKd W CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CHHYC,
KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MPOCKIMU Ha OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEayH, TEILUIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUSI B )KUBOW MPUPOJIE.

Xumus: IUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJIIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPBIX TEI, KUIKOCTEH U T'a30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJIUTHYECKAs  JUCCOLMALMNS,
rajbBaHUKa.

l'eoepacghus: B1axXHOCTh BO311yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE ABMKEHUH C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, MOJAIIUIIHUKM, HCIOJb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JpYrHe), JBUrareilb BHYTPEHHETO
cropaHusi, naposasi TypOuHa, ObBITOBOM XOJOAWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEPHUAIOB, B TOM YHCIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKash 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYWHBIN IPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, TaIbBAHUKA.

11 KJIACC

Pasnen 4. DiiekTpoAUHAMUKA

Tema 3. Macnummnoe none. IneKmpomMazHumHas UHOYKUUA

[TocrossHHBIE MarHuTHl. B3auMoaencTBUE MOCTOSHHBIX MArHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM UHAYKUMH. [[pUHIUIT CyNIepnO3UIIMM MarHUTHBIX TTOJIEH.
JluHMM MarHuTHOM WHAYKUMHW. KapThHa JWMHUNA MarHUTHOM HHAYKIWHA TIOJIS
MOCTOSIHHBIX MarHUTOB.

MaruutHOoe T1I0JI€ NPOBOAHMKA C TOKOM. KapTWHa JnWMHUNA WHIYKIHU
MAarHUTHOTO MOJI JJIMHHOTO MNPSIMOIO MPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KAaTylIKK ¢ TOKOM. OnbIT OpcTeaa. BzanmoaericTBue IpOBOJHUKOB C
TOKOM.

Cuna Ammepa, €€ MOyJIb U HaIlpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HampaBiieHUE. [[BrkeHre 3apsKEHHOW YacTHIIbI
B OJHOPOJHOM MarHuTHOM Imose. Pa6ora cuisl Jlopena.

SIBneHne BIIEKTPOMAarHUTHOW WHAYKUUHW. [IOTOK BeKTOpa MAarHUTHOM
MHIYKIUKU. OJIEKTPOJABIXKYIIAA CUla HWHIAYKIMH. 3aKOH 3JEKTPOMAarHUTHOMU
nHaykuuu Gapanes.

BuxpeBoe »iexkTpuyeckoe moiie. IDJIEKTPOABWKYIIAs CWIa HHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYNIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CAMOMHIYKIMHU. OJEKTPOJABHXKYILAS  CUJA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOIO ITy4Ka MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHONM UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCHMOCTbD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre CaMOVMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3ydeHre MarHuTHOTO NOJISI KATYIIKUA C TOKOM.

HccnenoBanne 1eMCTBUS MOCTOSSHHOIO MAarHUTAa Ha PAMKY C TOKOM.

HccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHbsle KOA€0aHUA

Konebarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJIEOAHUSI.
["apmonmnyeckue konebGanus. Ilepuwon, yactora, amruMTyna ¥ ¢asza KojaeOaHHil.
[IpyxxuHHBIN MasgTHUK. MaTreMaTHYEeCKHMH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosieOanuii. [IpeBpalieHrie sHeprun Npu rapMOHUYECKUX KOIeOAHUSX.

Konebarenbupiii koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCAUTBHOM KOJeOAaTebHOM KOHTYpe. AHANOTHUS MEXIy MEXaHHYECKUMU U
AIEKTPOMAarHUTHeIMH KoJieOanusiMu. @Dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIE0aTEIHHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KojeOaHUsAX. BrIHY)IeHHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeiHyXIeHHBIE 3JIEKTPOMArHUTHBIE KOIeOaHus.

Ilepemennbiii  TOK. CHUHyCOMAAQNbHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U NMOTPEOICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTHUYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. KynbTypa
WCIOJIB30BAHUS JJIEKTPOIHEPI MU B IMIOBCEAHEBHOM KU3HH.

TexHnueckne yCTPOMCTBA MW NPAKTUUYECKOE IPUMEHEHHE: SIECKTPUUYECKUU
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JINHUU 3JIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojaeOaTeNbHON CHCTEMBbI (TIPYKUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanre cBOWCTB BBIHYKJIEHHBIX KOJIEOAHUIA.

HaGmronenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUS.

OcuumiorpaMMbl (3aBUCMMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOaHUIA.

Pe3oHanc mnpu mocienoBaTe€IbHOM COEIMHEHMHM pPE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTH M KOHJAEHCATOpAa.

Mopenb TMHUU 3IeKTpOIepeaayn.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHM rpy3a Ha HUTU OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

HccnenoBanue nepeMeHHOTO TOKA B LIETIH U3 MOCIEA0BATEIbHO COSTUHEHHBIX
KOHJIeHCATOpa, KaTyIIK: U pe3UCTOopa.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUMHbBLE 80IHbL

Mexanudeckue BOJHBI, ycioBus pacrnpoctpanenus. Ilepuon. CxopocTh
pacnpocTpaHeHusi W JJIMHa BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
Nutepdepentus u nudpaxiys MexaHUIECKUX BOJTH.

3Byk. Ckopocth 3Byka. ['pomkocTs 3Byka. Beicota Tona. TemOp 3Byka.

DNEKTPOMATrHUTHBIE BOJIHBL. Y CIIOBUS U3IIyYE€HUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTpomaruutHoil BoiHe. CBoicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEeIOoMIICHUE, MOJspU3anus, AUPpaKius,
unTepdepennus. CKOpocTb MEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpMMEHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNneBUIeHU. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIBI.

TexHuueckne yCTpOWCTBA MU NPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YIbTPa3BYKOBas AUArHOCTMKA B TEXHMKE WU MEAMIMHE, pajaap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue U paclpoCTpaHEHNE MONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromeecs Te10 Kak HICTOYHUK 3BYKa.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HabGmronenne narepdepeHmm u nudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenne cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU U
4acTOTOU KoJieOaHU.



HccnenoBanne CBOKWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, NIPEIIOMIIEHHUE,
noJiipu3anus, AMppaKuus, UHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMosnrHeliHOEe pacnpOCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyd cBera. ToueuHbI HICTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHBI oTpaxeHHUs: cBeTa. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS CBETa. AOCOJIIOTHBIN MMOKa3aTelNb
npenomiieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenpHblil yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbli cocTaB Oenoro cBeta. LIBerT.

Cobuparomue u paccenBatoiue JuH3bl. Tonkas muH3a. GokycHoe paccTosiHue
U ONTHYeCKasi cuia TOHKOM JuH3bl. [locTpoeHue m3o0pakeHuil B COOMPAIONIUX U
paccenBarolux JMH3aX. DopMyra TOHKOH JMH3bI. Y BEJIUUYEHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPHUECKOMN ONTHUKHU.

BonnoBass ontuka. WuTepdepenums ceta. KorepeHTHbIE HCTOYHUKH.
YcnoBus HAOMIOIEHNS MAKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHOWKAPTHHE
OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hubpakuus cBera. [udpakuuoHHas pemeéTka. YCIOBUE HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TIIpM TAJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOWCTBA M TNPAKTUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBIN ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOU/I.

Jlemoncmpayuu

[IpssMOIMHEWHOE pacnpoOCTpaHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
Onrtryeckue TprudOpPHI.

[TonHoe BHyTpeHHEE OTpaxeHue. Mozens CBeToBoAA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpaxum ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHue crniekTpa ¢ HOMOIIBIO PU3MBI.

[Tomy4yenue crexTpa ¢ MOMOIILI0 AUGPAKITHOHHON PEIIETKH.

HabGmronenne monsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl

N3mepenue nokazaress NPeIoMIICHUS CTEKIIA.



HccnenoBanue cBOWCTB M300paKEHUN B JIMH3AX.
HaGmonenue nucnepcuu ceeta.

Pa3nen 6. OcHOBBI cIeMAJIbHON TEOPHH OTHOCUTEIbHOCTH
I'paHuLIBI IPUMEHUMOCTH KJIIACCUYECKON MeXaHUKU. I1ocTynarsl cienuanbHON
TEOPUU OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTb MOJYJSL CKOPOCTH CBETa B BAKyyME,
MPUHIIMIT OTHOCUTEIBHOCTH DWHINTEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHU M COKpALECHUE
JUTUHBI.
DHeprus ¥ UMITYJIbC PEIIITUBUCTCKON YaCTHUIBI.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ HqaCTHUILBI. QHCPI“I/ISI
ITOKOA.

Pa3nen 7. KBantoBasi pusznka
Tema 1. Dnemenmol K6aHmMoGOU ONMUKU
®otonsl. ®opmyna [lnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTOW. DHEPrus
U UMITyJbC (POTOHA.
OtkpeiTue u uccnenoBanue porodddexra. Onbitel A. I'. CToseroBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTerHa s Gotodddexra. «KpacHas rpaHuiia»
doTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuueckre yCcTpOCTBA M TNPAKTHUYECKOE NpPUMEHEHHE: (OTOIIEMEHT,
dboTomaTuMK, COMHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHET0 GoTtodddekTa.

CBeToauon.

Conneunas G6atapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -4aCTHIL.
[Inanerapnas Mmopmens aroma. Iloctynatel bopa. M3nydeHune wu morimonieHue
¢GbOoTOHOB mpW mepexojie aToMa C OJHOTO YPOBHS JHEPrUM Ha Jpyroil. Bumbl
cniekTpoB. CHEKTp YpOBHEH 3HEpruu atoMa BOAOpPOAa.

BosnnoBbie cBoiicTBa yactul. Bomubsl ne bpoiis. KopnyckynsipHo-BOIHOBOM
TyaJii3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YCHHE.

TexHrnueckne yCTpOMCTBAa U MPAKTUUYECKOE MPUMEHEHHE: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBL BOJIHBI JIa3epa.

HaGmronenue nuHelyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

HaGmonenue nuHeiyaToro crexkrTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpPOEHMS snapa. OTKpbITHE
paguoaktuBHOCTH. OmbIThl Pesepdopna mo ompeneneHuio cocrtaBa pagudoaKTHBHOTO
u3nydyeHusi.  CpoiictBa  anbda-, Oerta-, ramMMma-uznydeHus.  BruusHue
PaAMOAKTUBHOCTH HA JKUBbIE OPTraHU3MBI.

OtkpeiTHE TpoTOHA W HelTpoHa. HykinonHas mopnens siapa ['elizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe uucio sapa. M3oTonst.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. [amma-
u3NlydeHue. 3aKOH paJuOaKTUBHOTO pacraa.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexTt maccer sapa.

SnepHble peakuuu. JleneHue U CUHTES slIep.

Anepnswiii peakrop. Tepmosnepubiii cuntes3. [IpoOnemMbl W TEPCHIEKTHBHI
AIEPHON SHEPreTUKU. DKOJIOTHUECKUE ACTIEKTHI IEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHbIe B3auMoAeicTBus. EnMHCTBO hrsndeckoil KapTUHBI MUpa.

TexHu4eckre ycTpoHCTBa M MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMmepa
Buiibcona, siaepHsblil peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

CU€TyuK HOHU3UPYIOLIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

HccnenoBanue TpekoB yacTHil (110 TOTOBBIM (GoTorpadusm).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM U ACTPOPUZUKHU

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOe U MUPOBO33pEHUECKOE 3HAUCHHUE
aACTPOHOMUH.

Bun 3Bé3mHoro nHeba. Co3Be3ausi, SpKUe 3BE3MBI, IUIAHETHI, MX BHJIHUMOC
JIBIOKCHHE.

CoiHEeUHAs cUcTEMA.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk nsHeprum CoJiHIIa W 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpajdbHBIM KIacc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATSILHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY JJI 3BE3]] IJIaBHOM IMOCJIe0BaTeIbHOCTH. BHYyTpeHHEee cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUH W dBoitonnu CosHLA U
3BE3/. DTambl KU3HU 3BE3.

Mnineunsiii Ilyte — Hama ['anaktuka. [lonoxxenne u nBuwxenue CosiHIA B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHI B sAApax
raJaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe u3iryyeHue.

Macmtabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vyenuueckue nabnooenus

HaGmionenust HeBOOpPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMIBIOTEPHBIX
OPUJIOXKEHUH I ONpe/ieNIeHus] MOJOXKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3/1Ms1 CeBEPHOro NMONYIIApUs U SIPKUE 3BE3/IBL.

Ha6monenus B Teneckon Jlynsl, maner, Mieunoro Ilytu.

O6o0maromniee NoBTOPEeHUE

Ponb (¢u3uku W acTpOHOMHUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOM cepax NesiTeIbHOCTH YeI0BeKa, POiIb U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOW HAy4yHOH KapTUHE MUPA, POJb (PU3NYECKON Teopuu B
(dbopMuUpoOBaHUY MPEACTABICHUIN 0 (U3HUUECKON KapTUHE MUPA, MECTO (PU3UUECKOMN
KapTUHBI MUPa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIXITPEICTABICHU
0 IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca gusuku 6a3oBoro ypoBHsA B 11 Kilacce OCyIIECTBIISIETCS C
Y4ETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBA3CH C KypcaMM MAaTEMaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHWEM METOJOB HAay4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (pu3myeckas BeIMYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICITUPOBAaHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHCTEMBl YpPAaBHEHHH, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO, BEKTOPBI U HMX NPOEKLHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIUH, MPU3HAKK TMOJ00US TpPEYroJbHUKOB,
oTpeseNeHUEe IIOMAAH MIIOCKUX GUTyp U 00bEMa Tell.

buonozus: >nekTpuyeckue SBICHHS B JKMBOM NpPUPOAE, KoJeOaTelbHbIE
JNBH)KEHUS B )KMBOW NMPHUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paaranuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAILNIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIIN3.



l'eoepacghus: MarHUTHBIE TIOJTFOCA 3€MJTH, 3AJIEKU MarHUTHBIX P11, POTOCHEMKA
36MHOM NTOBEPXHOCTH, MPEICKA3aHUE 3€MIIETPACCHUN.

Texnonozcua: JIMAHUM DJIEKTpOIEpenay, TIEHEPATOp IEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTeNb, WHAYKLIHMOHHASA II€4b, panap, pPaJlUONPUEMHHUK, TEIECBU30D,
anTeHHa, teiedoH, CBU-meub, NMpOEKIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOTPAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne yueOHoOro mpenMera «®Pusmkay Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIC PE3ybTAThl OCBOCHUS yueOHOro npeaMera «Du3nKay TOHKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3WUIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUCHTAIMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIHX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
OTBITa W OMBITA JEATECILHOCTH B IMPOIECCE PeaM3allii OCHOBHBIX HANpaBJICHUN
BOCITUTATEIILHON JIEATEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaaaHCKOTro BOCHIUTAHMS:

c(hOpMUPOBAHHOCTD IPAXKTAHCKON MO3UITUN 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKUX TYMAHUCTUYECKUX |
JEMOKpPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX FPAXKIAHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYTIPABIEHNUH B 00pa30BaTEIbHON OpraHU3alluu;

YMEHHUE B3aUMOJIEUCTBOBATH C COLMAJIbHBIMA UHCTUTYTaMH B COOTBETCTBUH C
uX QYHKIHMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOU JIE€ATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOopMHUPOBAHHOCTH POCCUNUCKOM TPaKIaHCKON UJICHTUYHOCTH, TATPUOTHU3MA,

[EHHOCTHOE OTHOILIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JAOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 001aCTH (PU3UKH U TEXHUKWU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTH OIIEHUBAThH CUTYAIMIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NEATENBHOCTA YUYEHOTO;

OCO3HAHHE JTUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMYMBOIO OYyAYIEro;

4) 3cTeTHYECKOT0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOI'O TBOPUYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;

5) TpyA0BOT0 BOCIUTAHMS:



MHTEpPEC K pa3iMyHbIM cdepam NpodhecCHOHANBHOU NEATETbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(bU3MKHM HA TPOTSHKEHUU BCEU KU3HU;

6) PKOJIOrHYECKOr0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKOH KyJIbTYphl, OCO3HaHHE TIJI00AIBHOTO
XapakTepa SKOJIOTMYECKUX MpobiieM;

IJIAHUPOBAHUE M OCYLIECTBIICHUE ICMCTBUM B OKPYXKAIOIIEH CPEIE HA OCHOBE
3HAHMS 11eJIeld YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

paclIMpeHre OMbITa JEATeIbHOCTH SKOJOTMYECKON HaANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (PUBHUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsl (HU3NUECKON HAYKHU;

OCO3HAHHME LIEHHOCTHM HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B TPOIECCE
U3Yy4YEeHHs (PU3UKHU OCYIIECTBIIATH MPOCKTHYIO U UCCIE0BATENIbCKYIO IESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJoruyeckue aeicTBu:
CaMOCTOSITEIbHO  (popMyNMMpOBaTH W aAKTyaIM3UpPOBaTh  MPOOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONPEAEATh LEIHU AEATCILHOCTH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH UX
JIOCTHOKCHHS,
BBIABJISITH  3aKOHOMEPHOCTHM W TPOTHUBOPEUMST B  paccMaTpyUBaeMBbIX
(bu3HUECKUX SIBICHUSIX;
pa3pabaTbIBaTh IUTAH PEIICHUS MPOOJEMBbI ¢ YYETOM aHalM3a HMEIOUIUXCS
MaTEpUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIEATECIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKH MTOCIICICTBUH JIESTEIIbHOCTH;
KOOPJAWHUPOBATH U BHITIOJHATH pabOTY B YCIOBUSIX PEabHOTO, BUPTYAJIBHOTO
1 KOMOMHHMPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH >KU3HEHHBIX TTPOOJIeM.
ba3oBble ucciiegoBaTebCKue AeMCTBHS.
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KJIFOUEBBIMU MOHSATHUSMHU U METOIaMHU
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JESITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pelIeHHs 3aJad (U3MUECKOTO COJEp)KaHWs, MPUMEHEHUIO Pa3IUYHbIX
METOJIOB MIO3HAHUS;

BIAJIETh BHUJAAMU JEATEIBHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHUsA, €ro
MHTEpIpETalud, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3IUYHBIX yUCOHBIX
CUTYallUgX, B TOM YUCJE MPU CO3JaHUU yU4E€OHBIX IPOEKTOB B 00J1aCTU (PU3UKY;

BBISIBIIATh TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3WpOBaTh 3ajady,
BBIIBUTATh TUIMOTE3y €€ pelIeHus, HaXOIUTh apryMEHTHI JAJs J0Ka3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a]]aBaTh MApAMETPhl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIIEHUS 3aJayd  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOPMYIHPOBATH COOCTBEHHBIC 3a7adud B 00Opa3oBaTEIbHOMN
JESTeTLHOCTH, B TOM YHCIIE TIPU U3YYCHUU (PU3UKHY;

JaBaTh OIICHKY HOBBIM CHUTYaI[UsIM, OLIEHUBAThH MPUOOPETEHHBIN OTIBIT;

yMETh TICPEHOCHTh 3HAHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX IPEIMETHBIX 00J1acTel;

BBIJIBUraTh HOBBIE UJIEH, NIPEAJIaraTb OpUTMHAIBHBIE MTOIXO0/Ibl U PELLICHUS;

CTaBUTb IIPOOJIEMBI U 33J1a4H, JOIyCKAIOIINE aJbTePHATUBHBIEC PEILICHUS.

Pa6ora ¢ unopmanueii:

BJIJIETh HABBIKAMM MOJIy4YeHUs1 MH(POpMaLuu (PU3NYECKOrO COAEPIKAHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh IOUCK, aHaJM3,
CUCTEMAaTH3allMI0 M HHTEPIpeTalui0 MH(OpPMALMK pa3IUYHbIX BUAOB U (opMm
HpEeCTaBIICHUS;

OLIEHUBATh IOCTOBEPHOCTh HH(POPMALUH;

UCMOJb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX W KOMMYHHUKALMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3aIl[MOHHBIX
3aJ1a4 ¢ COOJII0/IEeHUEM TPeOOBaHUI S3PrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYECKUX HOPM, HOPM HH(OPMAIIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3MUECKOTO COJCp)KAaHUS B Pa3NUYHbIX (opmarax c
yu€TOM Ha3zHAYeHUsS MHPOPMAIMH U LEJIEeBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
(Gopmy npeacTaBICHUS U BU3YyaTH3aIIH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1CHCTBUA:
OCYIIECTBIISITH OOIIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOU AEATEILHOCTH;
pacro3HaBaTh MOPEANOCHUIKM  KOH(QIMKTHBIX CHUTyallUi M CMsT4ath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO U3JIATaThb CBOIO TOYKY 3PEHHUsI C HCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMAaTh U UCIIOIB30BaTh MPEUMYLIECTBA KOMAHIHOW U WMHIWBUIYaAJIbHOU
paboThI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN Ka)KIOI'0 YJICeHAa KOJIJICKTUBA;

IIPUHUMATh  LE€Id  COBMECTHOM  JEATEIBHOCTH, OpPraHu30BBIBATH U
KOOPJVMHUPOBATh JEUCTBUA MO €€ HOCTHXKEHMIO: COCTABJIATH IUIAH JIEMCTBUM,
pacupenensiTh poiv ¢ Y4E€TOM MHEHHMM YYaCTHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4€CTBO CBOETO BKJIAJIa M KAaXJOT0 YYaCTHUKA KOMaH/Abl B 00U
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MWJAEU C IO3UIUU HOBM3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYalUsX, TPOSABIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITH HMHUIIMATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATh MO3HABATENIbHYIO JESITENILHOCTh B 00JacTH
Gu3MKU W acCTPOHOMUU, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBITMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLMsIM;

pacHIMpATh paMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHIH;

nenaTh OCO3HAHHBIN BHIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a pELICHUE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIUIMU B 00JIacTH
(bu3HUKHU, TOCTOSTHHO MOBHIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJILHbI HHTEJLJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJICTh ~ HABBIKAMHU  TIO3HABATEIbHOW  pediekcud Kak  OCO3HAHHS
COBEpIIAEMbIX JEHUCTBUM U MBICIUTENbHBIX TMPOLECCOB, HUX pPE3yJbTaTOB H
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUU I OLICHKU CUTYallH, BHIOOpAa BEPHOTO
pelieHus;



YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO TPUHUMATHh DEIICHUS IO UX
CHI)KCHHIO;

MPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TMPU aHAIW3E pPe3yIbTaTOB
TeSTETHHOCTH;

NPUHUMATH ce0s1, TOHMMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

NPUHAMATh MOTHUBBI M apryMEHTBl JAPYTMX TIPH aHalM3e pe3yIbTaTOB
NESATEITBHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTUX HA OIIMOKH.

B nporiecce mocTHKEHUS TUYHOCTHBIX PE3YJIBTaTOB OCBOSHUS ITPOTPAMMBI 110
buzuke i ypoBHS cpenHero oOmiero oOpa3oBaHUsS Yy  00y4YaroIIMXCs
COBEPIIECHCTBYETCS AMOITMOHATIbHBIN WHTEIUICKT, TIPEATOIar Al N
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAITBHOE
COCTOSIHUE, BUJICTh HANPABJICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHAIBEHON CepHl,
OBITH YBEPCHHBIM B ceOe;

CaMOpETyJIUPOBaHMS, BKIIOUYAIOMIEI0 CaMOKOHTPOJIb, YMCHHE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHME, CIIOCOOHOCTh aJalTHPOBAThCI K
OMOIMOHAIBLHBIM H3MEHEHHUSM M MPOSIBIISITE THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE [EeWCTBOBATh HUCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOILMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATH €ro TpPH OCYIIECTBIEHWU OOUIECHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COINIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKITIOYAIOIUX CIIOCOOHOCTh BHICTPANBATh OTHOLICHUS
C IPYTUMHU JTIOJbMU, 3a00TUTHCS, TIPOSBIATh HHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K xoniry 06yuenus B 10 kiaacce npeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPaX POidb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YyHOW KApPTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOU IESITEIbHOCTH JIOJIEM;

YUHUTHIBATh TPAHUIIBl MNPUMEHEHHS] H3YYEHHBIX (U3UYECKUX MOJEINECH:
MaTepHalibHash TOYKa, MHEPIMaIbHAs cUCcTeMa OTcuéTa, abCONMIOTHO TBEPAOE TETO,
WJICATBHBIN Ta3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEHM U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUI 3aps]l PU pelIeHnU (PU3NUECKUX 3a/a4;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISPHO-KMHETUYECKOM TEOPUU CTPOCHMS BEIIECTBA U



ANEKTPOIMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOIMHENHOE JBUKEHHUE,
CBOOOJHOE MaJE€HUE TeJl, IBUKEHUE MO OKPYXKHOCTH, MHEPLMS, B3aUMOJACICTBHE
Ten, nuddys3us, OpOyHOBCKOE IBUIKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX TEl,
U3MEeHeHre o0bEMa Ted MpU HarpeBaHUU (OXJIAXIECHHUH), TEIJIOBOE PaBHOBECHUE,
WCIIApEHNE, KOHJCHCALMs, IUIABJICHUE, KPUCTALIM3ALUs, KHUIIEHUE, BIIAXKHOCTH
BO3/1yXa, IOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HArpeBaHWM B 3aKPBITOM COCYIE,
CBA3b MEXIy IapaMeTpaMH COCTOSIHUS Ta3a B M30Ipolieccax, AIEKTpU3aLus Tel,
B3aUMOJICHCTBUE 3apAI0B;

OTMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3YS (PU3MUecKrue BETUYUHBI:
KOOpJIMHATA, NyTh, NEPEMELIEHHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIC Tejla, KUHETUYECKash SHEPrusi, MOTCHIMAJIbHAs dHEPrusi, MEXaHU4YecKas
pabora, MexaHMuYecKas MOIIHOCTh; MpPU ONHUCAHUU TMPABUIBHO TPAKTOBAThH
(bU3UYECKUI CMBICT HCIOJIB3YEMbIX BEJIWYUH, WX OOO3HAYCHUS U CIUHUIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJIIMUMHY C JAPYTUMU
BEJIMUUHAMU;

ONUCHIBATh M3YYEHHbIC TEIJIOBBICE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONB3Yyd (U3MYECKHE BENWYUHBI: JaBICHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUSl XaOTUUYECKOTO JBMXKEHHUSI MOJIEKYJ, CPEAHEKBaApaTUIHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs HHEprus, padoTa rasa,
KO3} (UIIMEHT TOJIE3HOTO JEeWCTBUSI TEIUIOBOTO JIBUTaTelsl; MpPH OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHI CMBICT HCHOJIB3YEMbIX BEJIWYUH, WX
0o0O3HaueHUsT W EAUHUIBI, HAXOAUTh (OPMYIBI, CBI3BIBAIOIINE JAHHYIO
(Gu3MYECKYI0 BEJIMUMHY C IPYTUMU BEIMYUHAM;

OMUCHIBATh U3YUEHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKHe BETUUYHMHBI: AJICKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJIE, HANMPSKEHHOCTh MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINKCAHWM TPABWIBHO TPAKTOBAaTh (PU3MUECKHM CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHHS M E€JIMHHUIIBI; YKa3biBaTh (OPMYIbI, CBS3bIBAIOIINE
JTaHHYI0 (U3HYECKYIO BEJIMUMHY C IPYTUMHU BEIMYUHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TPOIIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIMUIIBL: 3aKOH BceMUupHOro tsarotenus, I, I u Il 3akonst HeroToHa,
3aKOH COXPaHEHUSI MEXaHUYECKOM JHEPruu, 3aKOH COXPaHCHHS WMITYJIbCa,
MPUHIHUIT CYNEPNO3ULUHA CUJ, NPUHUMUI PABHONPABUS HWHEPUHUATIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYD TEOPUIO CTPOEHHUSI BEIIECTBA, T'a30BbIE
3aKOHBI, CBSI3b CPEHEN KMHETHYECKOW SHEPTUHU TEILUIOBOTO JABHXKEHUS MOJIEKYJI C
aOCOIOTHOM TeMIlepaTypoi, MEepPBhIH 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHCHHS
AJEKTPUYECKOTO 3apsaa, 3akoH KyinoHa, mpu 3TOM pas3nuyaTh CIOBECHYIO
(GOpMyIHUPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BbIpaKEHUE U YCIOBUS (IpaHUIIBI,
00J1acTH) IPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIE MIPUHIIUITHI ICUCTBHSI MAIIIMH, TPUOOPOB U TEXHUICCKUX
YCTPOMCTB; pazinyaTh YCJIOBHUS WX 0€30MacCHOTO MCIOJIL30BaHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCICIOBAHUI0 (HU3UYECKUX SBICHUA U
MPOIIECCOB C HCIIOIb30BAaHUEM IMPSMBIX M KOCBCHHBIX HW3MEPEHUU, MPU ITOM
dbopmynupoBaTh nMpoodiieMy/3aiauy U TUIIOTE3y YIEOHOTO SKCIIEPUMEHTA, COOMPaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000PYI0BaHUS, TIPOBOJIUTH ONBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NUCCKUX BEIIMYWH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIM CIIOCOO W3MEPEHUS W HMCIOJb30BaTh HM3BECTHHIC
METO]IbI OIICHKH TOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHMOCTH  MEXAY  (QU3NYSCKMMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX H3MEPCHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCHpPOBATH PE3YJILTATHI MOJYUYCHHON 3aBUCUMOCTH (PU3NYSCKUX BEJTUYMH B BUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BEIBOJIBI IO pe3yJibTaTaM UCCIEI0BAHNS,

co0JIr0/1aTh MpaBwiia 0E30MacHOro0 TpyAa MPU NMPOBEACHUU HCCIICAOBAaHUN B
paMKax ydeOHOTro DKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEIbCKON U MPOEKTHOM
JIEATeIbHOCTH C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWUCTB U J1aOOPaTOPHOTO
000py10BaHMS;

pemiatb pacy€THBIE 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKON MOJIETbIO,
UCTIOJIBb3Ys (PU3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHalu3a YCJIOBHS 3a/1auu
BbIOMpATh (HU3UUECKYI0 MOJIEINb, BBIACNATh (PU3NYECKHUE BEITUYUHBI U (POPMYIIBI,
HEOOXOUMBIE Il €€ pelIeHHs, TPOBOJAUTH Pacy€Thl U OLEHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HAYeHUS (PU3UUECKON BEIMYUHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATDH JIOTHUECKH HEMPOTUBOPEUUBYIO
[ENIOYKY PACCYXJCHHM C OMOpOoil Ha HM3YyYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uvecKue sIBJICHNUS,

MCIIOJb30BaTh MPU PEUICHUH Y4eOHBIX 3a7lay COBPEMEHHBbIE MH()OPMAIMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIMH U TPEICTABICHUS
y4eOHON ¥ HAyYHO-TIOMYJSAPHON WHPOPMAIMK, TOTYYECHHOW W3 Pa3IMIHBIX
MCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYy4aeMyI0 HH(OPMAITHIIO;

PUBOJUTH MPUMEPHI BKIIAJIA POCCUICKUX U 3apYOCKHBIX yUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS IO (PU3MKE B MOBCETHEBHOMN KU3HU JJISI
oOecrieueHus1 0€30MACHOCTH TpU OOpaIeHuH ¢ TPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIIOJCHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOIIEH Cpelie;



paboTaTe B TpYIIE C BBIIOJHEHUEM paA3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBATh padOTy TPYIIbl, PalHUOHAIBHO PpACHPEAENATh OO0S3aHHOCTH H
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHIAPTHBIX CHUTYallUAX, aJleKBaTHO OLICHUBATh
BKJIaJl KKJJOT0 U3 YYACTHUKOB I'PYIIIbI B pELIEHUE pacCMaTpUBAaeMON TPOOIEMBI.

K xonity o0yuenus B 11 kiaacce nmpeMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

J€MOHCTPUPOBATh HA MPUMEPAX POJb U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKOM AESATENBHOCTU JIOJEH, IEJOCTHOCTh M €IMHCTBO
¢u3ndIecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMCHEHUS W3YYCHHBIX (U3MYECKUX MOJICIICH:
TOYCYHBIN AICKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHUK CBETA, siACpHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJeJIb aTOMHOIO sijpa MpU pPEUIeHUU (PU3NYECKUX
3azay;

pacno3HaBaTh (pu3nYecKue ABJICHUS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DM3HMKH: DJIEKTPUUYECKAs MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aMMOJICHCTBHE
MarHuTOB, DJEKTPOMAarHWTHas WHIYKIUS, JCHCTBHE MArHUTHOTO TIOJIsA Ha
IPOBOAHUK C TOKOM U JBIKYIIMMCS 3apsj, SJEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, MPSAMOJUHEHHOE pAaCIpOCTPAaHEHHE CBETa, OTPaKEHUE, MPEIOMIICHUE,
uHTepdepennus, audpakuds W TOJApU3alMs CBETa, JHCIEepCUs CBETa,
doToanekTpuueckuii 3pdekt (pororddekrt), cBeTOBOE NaBlIeHHE, BOSHUKHOBEHUE
JUHENYATOro CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHas
PaANOaKTHBHOCT;

OIMKCHIBATh N3YUYCHHBIE CBOMCTBA BEIIEeCTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  TMPOBOJAMMOCTb  PA3JIUYHBIX  Cpel) W
ANIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), UCTIONB3Ysl (PU3MUECKUE BEITUUMHBI:
ANEKTPUUECKHH 3apsijl, CHIIa TOKa, DJIEKTPUUECKOE HAIIPSKEHHUE, DIIEKTPUUECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHIMAJIOB, JEKTPOABMKYIIAs cujia, paboTa TOKa,

WHAYKIIMS MarHUTHOTO ToJis, cuiia Amnepa, cuwia JlopeHra, "HAYKTHBHOCTb

KaTYIIKH, SHEPTUS AJIEKTPUUIECKOT0 U MAarHUTHOTO TIOJIEH, MEPUOJI U YacTOTa
KonebaHuil B KojebaTeIbHOM KOHTYpE, 3apsii M CHJla TOoKa B Ipolecce
TapMOHMYECKUX D3JEKTPOMArHUTHBIX KoJjeOaHud, (OKYCHOE pacCTOsHUE U

ONTHUYECKAs CHUJIA JIMH3BI, TIPH OTIMCAHUH MPABUIBHO TPAKTOBATH (PU3HUECKHI
CMBICIT HCIIONB3YEMBIX BEIWYMH, WX OOO3HAYCHHWS] W EAWHUIIBI, YKa3bIBaTh
(GopMybl, CBA3BIBAIONIME JAHHYI (U3MYECKYI0 BEIHMYHHY C APYTMMH BEIMYMHAMU,

OMHCHIBATh W3YYCHHBIC KBAHTOBHIC SBJICHUS U TPOIECCHI, HCIOIB3YS

(du3nUecKre BEIMYMUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JIJTHHA BOJIHBI U
94acTOTa CBETAa, SHEPTUS U UMITYJIbC (POTOHA, IEPUOJ MOTypaciaga, YHEPT sl CBA3H



aTOMHBIX SJIep, NPU OIMUCAHWU MPABWIHHO TPaKTOBATh (PU3MUECKUN CMBICH
UCIIOIb3YEMbIX BEIUYUH, UX OO0O3HAUCHHUS M EIUHUIILI, YKa3blBaThb (POPMYIIBI,
CBS3bIBAIOIIME JaHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMHU BeJIWYUHAMH,
BBIYUCIISITh 3HAaUeHUE (PU3NUECKON BETMUYNHBI,

aHAJTU3UPOBATh (PU3UYECKUE MPOLECCHl U SBJICHUS, UCIONB3Yys (Ppuznueckue
3aKOHBI U MIPUHIUIBI: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3aKOH Jkoyis—JIeHna, 3aKOH BJIEKTPOMArHUTHOM
WHIYKIMH, 3aKOH MPSMOJUHEHHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODiHmITeHa misa doTodddexTa,
3aKOH COXPAaHEHUS DHEPruHU, 3aKOH COXPAHEHUsS HUMITYJIbCa, 3aKOH COXPaHEHUS
ANIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsS MAacCOBOT0 4ucia, mocTyiaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, MPu dTOM pa3InvaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MAaTeMaTH4YeCKOe BBIPAKEHHE U YCJIOBHUsA (TpaHUIBI, O00JIACTH)
IPUMEHUMOCTH;

OTIPENIECTIATh HAINIPaBJIECHUE BEKTOpA MHAYKIIMA MAarHUTHOTO TOJIsl MPOBOIHUKA
C TOKOM, CUJibl AMrniepa u cuiibl JIopeHia;

CTPOUTH M OIKMCHIBATh H300pa)KEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOMW JIMH30M;

BBITMIOJHATh JKCHEPUMEHTHI IO MCCIENOBAHUIO (U3UUYECKUX SBICHUU U
IPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHHUH: TMPH 3TOM
dbopmynupoBaTh MpoodIeMy/3a/1auy ¥ TUIIOTE3y YI4EOHOTO AKCTIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEIIOKEHHOTO 000PYI0BaHUS, TPOBOJAUTH OMBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE M KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYWH, TIPU
TOM BBIOMPATH ONTUMAJBHBIM CIOCOO M3MEPEHUS W HMCIOJIB30BATh HM3BECTHHIE
METOJbI OLIEHKH MOTPENTHOCTEN N3MEPECHUU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETMYMH C UCTIOJIb30BAaHUEM MPSIMBIX
U3MEpPEHUN: TPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJIEC TaOMUIl U TpauUKOB,
JenaTh BBIBOABI 110 PE3YJIbTaTaM UCCIEI0BaHUS,

coOmroaTh mpaBuia 0€30MacHOTO Tpyda MPHU MPOBEACHUN HCCICAOBAHHI B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, YYeOHO-MCCIIENOBATEIBCKON U MPOEKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB U J1a0OPATOPHOIO
000pyT0BaHMS;

pemath pacy€THbE 3aJa4yd C SIBHO 3aJaHHOM (PU3MUYECKON MOJENbIo,
UCIOJNIB3YS (PM3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIIOBUS 3a1a9d
BEIOWpATh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (HOPMYIIHI,
HEoOXoauMbIe JJisi €€ pelleHus, MPOBOAUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJIYYEHHOI'0 3HaYeHUs (PU3UUYECKON BEIIMUUHBIL;



pelaTh Ka4eCTBEHHBIE 3a1a4l: BBICTPAUBATE JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETNIOYKY PACCYKACHUW C ONOpPOM Ha H3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznYeckue sIBJICHUS,

UCIIOJIb30BaTh NP PEIICHUU Y4eOHBIX 3a7ay COBPEMEHHbIE MH()OpMAalUOHHBIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALlUU U IPEACTABIICHUS
y4eOHOM M Hay4YHO-NONYJApHON HMHPOPMAIMK, TMOJYYEHHONM W3 pPa3IUYHbIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOJIYyYaeMyI0 HH(OPMAIIHIO;

OOBSACHATh MPUHUUIBI JEHUCTBUS MAallWH, NOPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3inuyaTh yCIOBUS WX 0€30MaCHOIO HCIMOJIb30BAHUS B MMOBCEIHEBHOMN
KU3HU;

NPUBOJUTH MPUMEPHI BKIIAJIA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE NPOLECCOB OKPYKAIOIIETO MHpA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA 110 (U3MKE B TOBCEAHEBHOM KU3HU /IS
oOecrieyeHusi 0€30MACHOCTH MpPHU OOpAlEHHH C MPUOOpPaAaMU U TEXHUUYECKUMU
YCTPOIMCTBAMU, JIJIsl COXPAHEHUs 370POBbS M COOJIOJIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH CpeJIE;

paboTaTe B TpYyNIle C BBHIINOJHEHUEM paA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIaHUPOBaTh pPabOTy TpyHmbl, PALUOHAIBHO PpaCHpelreisaTh OO0S3aHHOCTH H
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHIAPTHBIX CUTyallUAX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Kosnu4yectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. ®PUBUKA U METO/JIbI HAYYHOI'O IO3HAHUSA
bu6mmorexa [IOK
1.1 ) 2
VISHIA B METOZGL HAYIHOTO HOSHARMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Aunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHPI COXATICHIDL B MEXaruie https://m.edsoo.ru/7f41bf72
Utoro no pazueny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUNHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEpMOMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMS BEIIECTBA. 5 bubnuoreka [IOK

®da3oBbIe epexoabl

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Pazgen 4. QJIEKTPOJANHAMUKA
bu6mmoreka [IOK
4.1 3 10
HICKIpOCTaTHIa https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkM B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpeax https://m.eds00.ru/7f41bf72
Hroro mo pazgeny 22
PesepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KJIACC

Kosnu4yectBo yacos DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1dpp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazpen 1. DJIEKTPOANHAMUKA
11 MaruutHoe nose. DIeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKUe U JIEKTPOMArHUTHBIC bubnuorexa [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIE bubnuorexa [JOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH

31 OCHOBBI CIEIMATIBHOW TEOpUU 4 1 bu6mmoreka [JOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DNeMEeHThl KBaHTOBOW ONTHKHU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
4.3 A 5
TOMHOE€ SAJIPO https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3ZUKHU

5.1 DneMEeHTbl aCTPOHOMHUU U aCTPO(DU3UKHI 7 Et?riﬂ;l r(T)thae;i(sE:)(I)_.[ :3/5 f41c97c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHHUE

6.1 O6o061maroniee NTOBTOPEHHE 4 Et?[i?;;f:;igﬁﬁﬂlwk
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 68



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

10 KIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Tema ypoka Konrpoabubie | IIpakTuyeckue Aata tupposLIe
n/n Bceero u3yueHusi | oOpa3zoBaTejibHbIE
padoThI padoTsbI pecypest
®du3nKa — HayKa O IPUPOJIE.
1 Hayuneie MGT(})H);LI HOSH;)HI/M 1 bubnmorexa LHOK
https://m.edsoo.ru/ff0c32e2

OKPYXKaIOIIEero MUupa
Ponb u MecTo pusuku B

9 (hopMuUpPOBaHUHN COBPEMEHHOM 1 bubnmuorexa [JOK
HAay4YHOM KapTUHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEIbHOCTH JTIOIEH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENBHOCTh MEXaHHUYECKOTO 1 bubnuorexka [JOK
neroxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE MajieHne. Y CKopeHue 1 bubnuorexa [JOK
cBOOOJTHOTO Ma/IeHUS https://m.edsoo.ru/ff0c39cc
Kpuosmneiinoe I[BI/I)KGH\I’/IC. BuGmiorexa LIOK

7 JIBrKeHNE MaTeprUaibHONW TOUKH IO 1

OKPYXHOCTH

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHLIHII OTHOCUTENBHOCTH

bubmuoreka [JOK

8 Tanunes. HHCpL{fIEUIBHHC CHCTEMBI httos://m.edsoo.ru/fi0c3bes
otcuerta. [lepBblii 3akoH HeroToHa
Macca tena. Cuna. [lpunuun

9 Cyneprno3uiuu cuil. Bropou 3akox bubamorexa LOK

N https://m.edsoo.ru/ffOc3be8
HproTona nst MaTepraibHOW TOUKH

10 Tperun 3akon HetoToHa 1u1st bubnnorexa [JOK
MaTepHUaTbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHoOro tarorenus. Cuna

11 TskecTu. [lepBasg kocMuueckas bubmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunment

13 TpeHusi. Cuiia COnpoTUBIIECHUS ITPU bubnuorexka [JOK
NBIDKECHUH Tea B )KUJIKOCTH WA https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
Tena. MoMeHT cuiibl. [111e4o crbl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHUS TBEPIOIO Tesla
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnnorexa [JOK
NMnynsc cuiibl. 3aKOH COXpaHEHHUS https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBUKEHUE

16 PaGoTta 1 MOIIIHOCTH CHIIEL. bu6mmoreka [JOK

Kunernueckas OHEPrusia

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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MaTepualibHOIW TOuKu. Teopema 00
U3MCHCHHNU KI/IHCTI/I‘-ICCKOI;I’VE)HGPFI/II/I

17

[TorenumanpHas 3HEPTHSL.
[loTeHumanpHas sHEprus ynpyro
nehopMHUPOBaHHOW TIPYKUHBEI.
[TorenumanpHas 3HEPrUs TENa
BOJTM3H MOBEPXHOCTU 3EMITH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

IToTeHnmanbHbIE U
HETIOTEHIIUaIbHbIe CHIIbI. CBS3b
paboTHl HEMMOTEHITUATIBHBIX CHIT C
M3MEHEHUEM MEXaHWYECKOW dHEPTUH
CUCTEMBI TeJI. 3aKOH COXpaHEHUS
MEXaHUYECKOU SHEPTUH

bu6morexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI
C MI3MECHCHHEM MEXaHHISCKOM
SHEPTHH TeJla Ha IPUMEPE
PaCTSHKEHHUS PE3UHOBOTO KI'yTa)

20

KontponbHas padoTa mo teme
«Kunematuka. JIlnHamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE NIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKO M
Teopun. bpoyHOBCKOE IBHKEHHE.

Auddysus

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrtep ABUKEHUS U
B3aUMOJICICTBUS YaCTHUL BELECTBA.
Mogenu cTpoeHus ra30B, )KUIKOCTEN
U TBEPJBIX TEI



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. KonnuectBo
BemiectBa. [loctosiHHas ABorazipo

24

TermmoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. lllkana remneparyp
Henscus

25

Wneansuenii ras B MKT. OcHoBHoOe
ypaBHeHue MKT

bubmmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemriepaTypa Kak Mepa
CpeIHEW KMHETUYECKON SHEPTHH
JIBH)KEHUS MOJIEKYJI. YpaBHEHHUE
MenneneeBa-Kianeitpona

bubmmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3axon JlanpToHa. ['a30BBIC 3aKOHBI

28

JlaGopaTtopHnas pabota
«HMccnenoBanue 3aBUCHMOCTH
MEX]Ty ITapaMeTpaMu COCTOSIHHUS
Pa3peKEHHOTO raza

29

W3omnporuieccsl B uaeabHOM rase u
ux rpaduyeckoe npeacTaBieHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buytpenusis sueprus
TEPMOIUHAMHYECKOU CUCTEMBI U
crocoObl e€ m3Menenus. Konuuectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOTO UI€aIbHOTO
rasa

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

32

VY nennrHasg TEIIOEMKOCTD BENIECTBA.
KonnuecTBo TemnoTel npu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
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Teruionepenade. AanadaTHbINA
nporiecc

[IepBblii 3aKOH TEPMOJUHAMUKH U

bubmmorexa [IOK

33
€ro NPUMEHEHHUE K U30IIPOLECCaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTh Ipo1ieccoB B

34 pu CI)) e. Bropoii zaIIjOH bubmiorexa HOK

PHPOAE. p https://m.edsoo.ru/ff0c6230
TEPMOTMHAMUKHU

35 [Tpunnun nevicrBus u KIT/] bubmmoreka [IOK
TEIUIOBOM MAIIIMHEI https://m.edsoo.ru/ff0c600a

36 Huxn Kapnao u ero KITJ

37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOIHEPTETHKHI
O0oOmaromuii ypox

38 «MonI::lK H’: Haf}llp ¢uznka. OCHOBBI bubmmorexa [OK

YIAp ’ https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKI)
KoHTposbHas paboTa 1o teme
39 «MounekynsipHas puszrka. OCHOBBI bubmmorexa [JOK
yap ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKH)

40 [TapooOpa3zoBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOJIIOTHAsA U OTHOCHTEIbHAS

41 BJIAKHOCTB BO31yxa. HacheIeHHbIN bubmnorexa [IOK

yXd. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue u
amop(dHbIe Terna. AHU30TPOIHS
. bubnmuoreka [JOK
42 CBOWCTB KpHUCTAIJIOB. JKujakue

KpuCTalJIbl. COBpeMeHHLIC
MaTepuaibl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
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[liaBnenue u KpucTaM3anus.

43 VY nenbHas TEIoTa [IaBJICHUs bubmorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
CyOnmumarus
bubmmorexa [IOK
44 VYpaBHEHME TEIOBOro Oajganca
PABHEHHUE TEILIIoBOT fa https://m.edsoo.ru/ff0c6820
DiexTpu3anusg Tejl. DIEKTPUIECKUNA
45 3aps p)lBaILH a DIIEKT I/I‘II;CKI/IX Bubnuorexa LIOK
PAL a p https://m.edsoo.ru/ffOcébcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 H(I))n OBOJHUKHU 3aK(I))H bubmmorexa LJOK
yap ’ https://m.edsoo.ru/ff0c6bcc
COXPAHEHUS DIICKTPUIECCKOTO 3apsiaa
B3aumonencTue 3aps10B. 3aKOH
47 Kynona. ToueyHBIH DAEKTPUIECKUU bubmiorexa HOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3aps
Hanpsk€HHOCTD AeKTPUYECKOTO
48 noJia. [IpuHiun cynepno3uiuu bubnuorexa [JOK
ANEKTPUYECKUX MoJIeH. JInHun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa cuit 351eKTpoCTaTHIeCKOro
49 noJs. [lorennman. Pazsocts bubmorexa LOK
' ’ https://m.edsoo.ru/ff0c6f00
IOTEHLHATIOB
IIpOBOOHUKY U OUDIIEKTPUKHU B
POBOA A P bubnuoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JlmsnexTpuueckas MpOHUIIAEMOCTh
b K
51 OnexrpoeéMkocTs. Konnencarop nommorexa LIO

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD TIIOCKOTO
KOHJIEHCcaTopa. DHEpIus
3apsDKEHHOTO KOHJIEHCaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
ANIEKTPOEMKOCTH KOHIeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOro IpHHTEpa.
DnexTpocTaTHUecKas 3aluTa.
3a3eMIiIeHHE IEKTPOIPUOOpOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHusl. [IoCTOSTHHBIN TOK.
Cuna toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma s
y4acTKa LEenu

56

[TocnenoBarensHOE, TapauIeIbHOE,
CMEIIAaHHOE COEMHEHHE
poBOAHHUKOB. JIaboparopHas
paborta «3yueHrne cMEIaHHOTO
COEJIMHEHUS PE3UCTOPOB

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH 3JEKTPUUYECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 715 TOJTHOM (3aMKHYTOH)
anekTpuyeckoit nenu. Kopotkoe
3ambikaHue. JlabopaTopHas paboTa
«M3mepenne 3/1C uctounmka Toka u
€ro BHYTPEHHET'O CONPOTUBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHas TPOBOIUMOCTh
TBEP/BIX METANIOB. 3aBUCUMOCTh



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COIIPOTHUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIpOBOIUMOCTb

DNEeKTpUUECKUU TOK B BaKyyMe.

60 .
CBoucTBa 3JIEKTPOHHBIX ITYYKOB
[TonynpoBoAHHMKH, UX COOCTBEHHAS

61 U IPUMECHAsI IPOBOAUMOCTb. bubnnorexa [JOK
CaouctBa p—Nn-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTpUUECKUU TOK B pacTBOpax u

62 pacriaBax 3J1€KTPOJIMTOB. bubnnorexa [JOK
DIIEKTPOJIUTUYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DneKTponu3
DIIEKTPUYECKUU TOK B ra3ax.

63 CaMOCTOSITENIbHBIN U bubnuorexka [JOK
HECAMOCTOSITEIIbHBIH Pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuyueckrue npuOopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnuoreka [JOK
npumeHenue. [IpaBumia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o006maromui ypok bubnunoreka [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponsHas pabora no teme

66 «Qnekrpocratuka. [1ocTOAHHBIN bubnuoreka [IOK
JJIEKTPUYECKUH TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpEeAax»

67 PesepBHbiit ypok. KonTponbHast bubnuorexa [IOK

paboTa no Teme "DiIeKTpouHaAMHKa"

https://m.edsoo.ru/ff0c8c56



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

68 PezepBHblii ypok. O600maromui 1 bubmuorexa [IOK
ypox o Temam 10 kacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kouu4vecTBO yacon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoka Bcero Konrpoarmsre  HMpaxririecikue i[:;:eﬂlrlﬂ ngg)al;?)i:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIC MAarHUTHI U UX

1 B3auMo/ieicTBue. MarHuTHOE ToJIe. 1 bu6mmoreka [IOK
BexTop MarHUTHOM MHAYKIIMH. https://m.edsoo.ru/ff0c9778
JInHMY MarHUTHOW MHIYKIINHU
MarauTHO€ 10Jie MPOBOJIHUKA C

5 ToKOM. OnBIT Dpcrena. 1 bu6mmoreka [IOK
B3anmopaericTBrue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabota «13yuenune

3 MaFHETHOf")O noiﬂ KaTyIHKI/Iyz 1 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBE MarHMTHOTO IOJIS Ha
MPOBOJHUK C TOKOM. Cuiia Ammepa.

4 Jlaboparopnas pabota 1 1 bubnunoreka [JOK
«UccaenoBanue nerucTBUA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM)

JlericTBMEe MarHUTHOTO MOJISA Ha

5 JBUKYILYIOCS 3apSKEHHYIO 1 bubnuorexa [IOK
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHna

5 DNEeKTpOMarHuTHask UHIYKIHUS. 1

[ToTok BEKTOpa MarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuuu. JJ1C naayknuu. 3aKoH
3JIEKTPOMArHUTHOM MHIYKLIIHUHU
®Dapanes

JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
SHCKTpOMaFHI/ITHOI\/JI WHAYKIUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIEHUE
camouHaykiuu. DJ1C
CaMOMHJIyKIIUU. DHEPrHs
MAarHUTHOTO TIOJIS KaTYIIKUA C TOKOM.
DJIEKTPOMArHuTHOE TMOJIe

bubmmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTponucTBa U UX
IIPUMEHEHHE: TIOCTOSIHHBIE MATHUTBHI,
NIEKTPOMArHHUTHI,
JJIEKTPOABUIaTENb, YCKOPUTEIH
JJIEMEHTAPHBIX YaCTHIL,
MHIYKIIMOHHAs II€Yb

10

O6o06maromuii ypok «MarHuTHoe
noJie. DIEeKTPOMarHuTHas
WHIYKITHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponsHas pabora o teme
«MarsuTHoe moJe.
DNEeKTPOMAarHUTHAS HHTYKITHS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0060IHBIE MEXaHUYECKUE
kosebanus. ['apMoHHUecKue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJIEOaHUH.
[IpeBpaienue sneprun

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«HMccaenoBanne 3aBUCUMOCTH
MepHoJIa MAJIBIX KOJIeOaHU! Tpy3a HA
HUTHU OT OJIMHBI HUTHU U MACChI

rpy3a»

14

KonebarenbHbIW KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJieOaHus B UJ€abHOM
KoJ1Ie0aTeIbHOM KOHTYpe. AHATIOTHUS
MEX]Ty MEXaHHYECKIMH H
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMHU

bubmmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKoH
COXpaHEeHHS SHEPTHHU B HCATHHOM
KoJIeOaTeIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxarouux
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUYECKHE KOJIeOaHus.
Pe3onanc. BemnyxeHHbie
ANIEKTPOMArHUTHBIC KOJICOaHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[IepemeHHBIW TOK.
CunycougalbHbIA IEPEMEHHBIN TOK.
MOIIHOCTh EPEMEHHOTO TOKa.
AMIUTHTYIHOE U IEUCTBYIOIIEE
3HAQUYEHHE CUJIbI TOKA U HATIPSHKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. I[IpousBoactso,
nepeaaya v noTpediaeHue
JJIEKTPUYECKOM SHEPIUU

19

YCTpOUCTBO U IPAKTUUECKOE
IIPUMEHEHHUE DIEKTPUIECKOTO

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, TEHEPATOPA IEPEMEHHOTO
TOKa, JINHUH JJIEKTpoIiepeaay

DKOJIOTUYECKHUE PUCKU IIPU
IIPOMU3BOICTBE IEKTPOIHEPTUH.

20 KynbTypa ucnons3oBanus
3JIEKTPOIHEPTUU B OBCEHEBHOU
KU3HH
MexaHu4ecKre BOJIHBI, YCIOBUS

acripoctpanenus. [lepuon.
21 IéKOpIZ)CTBppaCHpOCTpaerHI/Iﬂ 17§ bubmmoreka LIOK
https://m.edsoo.ru/ff0cca54

JUTMHA BOJIHBL. [loniepeunblie u
MPO/I0TBHBIE BOJTHBI

29 3ByK. CKOpOCTb 3ByKa. [ pOMKOCTH bubnuorexa [JOK
3ByKa. BeicoTa ToHna. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX

23 CBOUCTBaA M cKopocTh. [1Ikaa Bubmmorexa LIOK

https://m.edsoo.ru/ff0ccfe0

AIIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paTUOCBI3U U

24 TeneBuieHus. Pa3BuTue cpencts
cBs3u. Paguonoxkarus

o5 KontponbHas padota «Konebanus u bubnunoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsmonuHeitHOE pacpocTpaHeHHe

26 CBETa B OJHOPOJHOM CpeJie. bubnunoreka [JOK

ToueuHbIil HICTOYHUK cBeTA. JIyd
CBETa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpaxkeHue cBera. 3aKOHbI

bubmuoreka [JOK

27 OTpaxCHHA C]ieTa' Hocrpoenne https://m.edsoo.ru/ff0cd4e0
n300pakeHUH B TUIOCKOM 3€pKajie
[Ipenomiienne ceera. [lonHoe

28 BHYTPEHHEE OTpaKEHUE. bubnuorexa [JOK
[IpenenbHbIW yroJ MoJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUS

29 JlabopaTtopHas pabota «3mepenue bubnuorexa [JOK
MOKa3aTessl NPEeJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue uooOpaxkeHuit

30 B jrH3e. DopMyna TOHKOW JIMH3HI. Bubmmorexa LIOK

https://m.edsoo.ru/ffOcddle

YBenuueHue JuH3bI
JlaGopaTtopHnas pabota

31 «HcenenoBanue cBOICTB
n300pakeHUH B JIMH3aX)»
Hucnepcus ceta. Ciio)XHBINA COCTaB

32 oenoro ceeta. LIget. JlaboparopHas
pabota «Habmronenue nucrepcuun
CBETa»

33 Wnrtepdepennus creta. Audpakuus bubnnoreka [JOK
ceera. [ludpakuronnas pemerka https://m.edsoo.ru/ff0ced22

34 [TonepedyHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpruOOPHI U yCTPOCTBA

35 U YCIIOBUS MX 0€3011acHOTO
MIPUMEHEHHS

36 I'panu1pl MPUMEHUMOCTH bubnuorexa [IOK

KJIaCCUYECKOU MEXaHHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

ITocTynaTel cieuabHOU TEOPUHU

OTHOCHUTEIbHOCTH
OTHOCHUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeJIJICHUE bubmorexa HOK
P ' https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIEHUE JJTUHBI
DHeprus u UMIYJbC
38 peNATUBUCTCKOW YacTUllbl. CBS3b bubnuorexa [JOK
MAaCChI C DHEPrUer U UMITYJICOM. https://m.edsoo.ru/ff0cfc68
DHeprus moKos
KonTtponsnas padora «OnTHKa.
39 OCHOBBI CIIEIUAIBHON TEOPUH bubmorexa [TOK
p https://m.edsoo.ru/ff0cf6f0
OTHOCHTEILHOCTH
40 ®otonbl. Dopmyna ITnanka. bubnnorexa [JOK
DHeprus ¥ UMIyJasc HoToHa https://m.edsoo.ru/ff0cfel6
OTKpBbITHE U HCCIIEI0OBAaHUE Eu6 1OK
nonmoTexa
41 otosddekra. OnbiTel A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroineroBa
3akonsl Gpororddexra. YpaBHeHHE
- - bu6mmoreka [JOK
42 DunmTerHa i GoTosddekra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potosddexra
Hasnenue ceeta. Onbithl [1. H.
43 JleOeneBa. XUMHUYECKOE JIEUCTBUE bubmorexa LOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponucTBa U
m MPaKTUYECKOe MPUMEHEHUE:

(dhoTOdMEMEHT, POTOAATUHK,
COJIHeUHasi baTapesi, CBETOIHO



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemrenue 3agad mo reme «DJIEMEHTEI

bubmuoreka [JOK

45 KBAHTOBOU ONTUKI https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. OmbIThI

46 Pesepdopna no paccesHuro o- bubmorexa HOK

https://m.edsoo.ru/ff0d091a
yactull. [Ilnanerapuas Mojenbp atoma
bubmmoreka [IOK

41 Hoctynarer bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornomieHne GoTOHOB

48 IIpU IIEPEXOJE aTOMA C OJTHOTO bubnuorexa [JOK
YPOBHSI SHEPTUH Ha APYroii. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
Bonnosrie cBorcTBa YacTHIl. BoaHEBI

49 ne bpouis. KopnyckynsipHo- bubnuorexa [JOK
BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JIy4eHUE
OTKpbITHE PAAMOAKTUBHOCTH.

50 OmnbrTer Pe3epdopaa mo bubnuoreka [JOK
OIPEEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOTO U3TYYECHUS
CeowucTBa anbda-, 6era-, raMmma-

51 u3nyudeHus. Bnusnue
PaZMOaKTUBHOCTH Ha )KUBBIC
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3oTonsl. Anbda-pacna. bubnuorexa [IOK
DJEeKTPOHHBIM U MO3UTPOHHBIM OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. ['aMma-u3znydenue

53 DHeprusi CBSI31 HYKJIOHOB B SIZIpE. bubnmoreka [JOK

S nepHeie peakuuu. AnepHsin

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peaktop. [IpoGaembl, MepCIEKTUBHI,
9KOJIOTHYECKHE ACIIEKTHI SACPHOU
DHEPreTUKHU

54

DneMeHTapHble YacTullbl. OTKPBITHE
MO3UTpoHA. MeTo 1l HAOTIOICHUS U
PEruCTpaIfy JIEMEHTAPHBIX
yactul. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3auMoieUcTBHS. EMMHCTBO
(hbM3UYECKOU KapTUHBI MUPa»

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nnoro neda. Cospes3aus,
ApKUE 3BE3/bl, INIAHETHI, UX
BUIMMOE JBrKkeHHE. CoHeuHas
cucremMa

56

Counnie. ConHeuHass akTUBHOCTD.
Hctounuk sueprun CoJiHIla U 3BE3]T

57

3BE3b1, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/1bl IIIaBHOW
MOCJEe10BATENbHOCTU. BHyTpeHHEee
cTpoeHue 38€3/1. CoBpeMeHHbIE
MPEACTABJICHUS O IPOUCXOXKACHUU U
spotronu COJTHIIA U 3BE3 ]

58

Mineunbsin Ilyre — Haia
TI'anaxtuka. Ilonoxenue u ABMKEHUE
Comnnna B I'amaktuke. I'anakTuky.
UYepuble AbIpHI B sApax ralakTUK

59

Bcenennas. PaszOeranue rajakTuk.
Teopus bosbiioro B3psiBa.



https://m.edsoo.ru/ff0d0e38

PennkroBoe nznyuenue.
MeraranakTuka

60

Hepemennsie mpoOieMsr
aCTPOHOMHH

61

KoHnTponsHas padora « DJIeMEHTHI
ACTPOHOMHH U acTPO(DUZUKI»

62

O606maromuii ypok. Pons pusuku
Y aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIHMATbHOM B
ATUYECKOH chepax AesITeTbHOCTH
YeJIoBeKa

63

O6o06matomuii ypok. Poms 1 Mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06matomuii ypok. Poib
(bu3nveckoit Teopuu B
(hOopMUPOBAHUY TIPEJICTABICHUH O
(bu3nYecKoi KapTHHE MUPA

65

O6o06maromuii ypok. Mecto
(u3HYECKON KapTHHBI MHpPA B
o0I1IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUI O IPUPOIE

66

PesepBHbIl ypok. MaruutHoe mnoiie.
DNEeKTpOMarHUTHAasI UHIYKIHS




PesepBubiit ypok. Ontuka. OCHOBBI

67 CIeUATBHOM TeopuH 1
OTHOCHTEIIEHOCTH
Pesepnbriii ypok. KBanroBast ¢pusuka.
bu6mmoreka [IOK
68 DeMeHTBl aCTPOHOMHUU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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