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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero ooOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
o0Opa3oBaTenbHOI porpaMMel, ipenctaBieHHbX B DI'OC COO, a takxke ¢ yu€ToM deaepanbHON
paboueil mporpaMMbl BOCIUTAHUS M KOHLENLIUY NpenoAaBanus yueoHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepaunu, peajus3ylOUMX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEeATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM @I'OC COO k mIaHUpPyEeMBbIM JMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbBIX
cBsi3ell (PM3MKM C €CTEeCTBEHHO-HAYYHBIMH YUE€OHBIMH IpeiMeTamMu. B Heil ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero oOpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUNIHOCTHBIC, METAIpeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

IUIAHUPYEMbIE pPEe3yJbTaThl OCBOCHMsS Kypca (u3ukuM Ha 0a30BOM YpOBHE, B TOM YHUCIE
IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;
coJepxkaHue yueOHoro npeamera «Pu3nkay 1no rogaM o0ydeHusl.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yu4eOHOro
peaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUN 00 OKpYXaroIleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouosiorueit, gusnueckoir reorpagueil 1 acrpoHomueil. Vcrnonp3oBaHHe U aKTUBHOE
npuMeHeHne (PU3MYeCcKNX 3HAHUH OMpeIeIsieT XapakTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTUI
B cdepe SHEpreTuKH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3a/laHHBIMU CBOICTBaMHU U Apyrux. M3ydyenne Gpu3nku BHOCUT OCHOBHOM BKJIaJ1 B GOPMUPOBAHKE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydaromuxcs, B (pOpMHUpPOBaHHE YMEHUH NPUMEHSTh
Hay4YHBI METO]I IO3HAHUSI IPU BBINOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAaHUM.

B ocHOBY Kypca ¢u3uku Ui ypoBHS CpeHEro o01ero o0pa3oBaHus MOJOKEH sl UICH,
KOTOpBIE MO’KHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KAaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3UKu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanojaraeT MCIojb30BaHHE T'yMaHUTapHOTO
noTeHnrana Gu3nueckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMH MPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocusayuu peaansyercs IOCPEACTBOM BBEACHMS JJIEMEHTOB COAEpKaHMUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHus Ipo0IeM pallioOHAILHOTO MPUPOIOIOIb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpeaHEro oOImero oOpa3oBaHUS
ABIAIOTCA (pu3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKType MOCTPOEHUs



¢usuueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOX0/ B Kypce (DU3UKU pealn3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3aly SKCIIEPHUMEHTAIBHON JIeSTeNbHOCTH o0ydaronmxcs. s 6a30Boro ypoBHsl Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHHUYECKUX IPAKTUYECKUX paboT. BelaeneHue B ykazaHHOM InepeuHe J1a0opaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISETCS Y4YaCTHUKaMH 0O0pa30BaTENIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAZCHUE OOYYAIONMIMMUCS YMEHHUSMHU MPOBOJIUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHMsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHue yaenseTcs peleHUI0 pacu€THBIX U KadecTBEHHbIX 3aj1ad. Ilpu sTom
JUISL pacu€THBIX 33/1a4 IPUOPUTETOM SBIISIFOTCA 33/1a4M C SIBHO 3a/1aHHON (PU3HUECKON MOJEIbBIO,
HO3BOJISIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI'0 pa3jena Kypca,
TaK W MHTErpUpYysd 3HAaHUA U3 pa3HbIX pas3fenoB. Jlyig KayecTBEHHBIX 3a/ad MPUOPUTETOM
ABJISIIOTCSL 3aJaHMs Ha OOBSCHEHUE IpOTeKaHWsl (U3NYECKUX SBICHMH M MPOLECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu  PI'OC COO Kk MarepuagbHO-TEXHHUUYECKOMY
o0ecreyeHnIo yuyeOHoro npoiecca 6a30Bbli ypoBeHb Kypca (PU3MKH HA YpOBHE CPEAHEr0 OOIIEro
00pa30BaHUs JIOJDKEH W3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3MKH WM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTECTBEHHO-Hay4yHOro Lukia. B kabunere ¢usuku
JOJDKHO OBbITh HEeoOxoauMoe J1abopaTopHOE OOOpYAOBaHUE JUISl BBIIOJHEHUS YKa3aHHbBIX B
nporpaMme 1o (Gpu3nKe yueHU4eCKuX NPakTHIECKUX paboT U IEMOHCTPALMOHHOE 000py10BaHHE.

JleMoHCTpaliioOHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMMAaJIbHON JOCTATOUHOCTH M OOECHEeUMBACT MOCTAHOBKY MEPEUUCIEHHBIX B IPOrpaMMe 10
¢u3MKe KIIOYEBBIX JEMOHCTpAlUi MAJisi HCCIENOBaHMS H3y4aeMbIX SIBJIEHUI M IPOILIECCOB,
HMIUPHYECKUX U PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.

JlaboparopHoe 000OpyaOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M oOOecreyrBaeTcsi B pacdyére OJHOTO KOMIUIEKTa Ha JIByX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IIU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4eHHUs (PU3UKU B 00IIEM 00pa30BaHUHU SBISIOTCS:
dbopMupOBaHHE HMHTEpeca W CTPEMJICHHsS OOYYalOIIMXCS K HAy4HOMY H3YYEHUIO MPHUPOJBI,
Pa3BUTHE UX UHTEIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE MPEACTABICHUI O HAYyYHOM METOJIe MMO3HAHMUs U (POPMUPOBAHHUE HCCIIEI0BATEIBCKOTO
OTHOILEHUSI K OKPYKAIOLIUM SIBJICHUSM;

(dbopMUpOBaHNE HAYYHOIO MUPOBO33PEHHUS KaK pe3yJbTaTa U3y4eHHs] OCHOB CTPOEHUSI MaTepuu 1
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHre YMEHUN OOBSACHATH SIBJICHUS C UCTIOIb30BaHUEM (PU3NYECKUX 3HAHUN U HAYUHBIX
JI0Ka3aTeNbCTB;

dbopmMHpoBaHUE TpPEICTaBICHUH O posd (U3MKH AN pa3BUTHs JPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH.

Jloctmxenne 3TUX Iiesiell oOecriedrBaeTcsl pelieHHeM CIeAYIOUMX 3aJad B Ipoliecce
U3y4eHHs Kypca GU3MKU Ha YPOBHE CpeHero o01iero o0pa3oBaHus:



npruoOpeTeHne CUCTeMbl 3HAaHUH 00 00X (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
BKJIIOYAs MEXaHHKY, MOJIEKYJSIPDHYIO (U3UKY, D3JIEKTPOJAWHAMMKY, KBAHTOBYIO (H3UKY U
AIIEMEHTHI aCTPOPU3UKU;

(GopMHpOBaHHE YMEHUIl NPUMEHSTh TEOPETHYECKHE 3HAaHUSA U1 OOBSACHEHUS (PU3NYECKUX
SBJICHUH B IPUPOJE U JUISI IPUHATUS IPAKTUUYECKUX PELICHUH B IOBCEAHEBHOM KHU3HM;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3IMYHBIX 337a4 C SIBHO 33JJaHHOIN (PH3HUECKO MOJIENbI0, 3a/1a4,
MOJPa3yMEBAIOIIMNX CAMOCTOSITEIBHOE CO3/IaHHE (PU3MUECKOW MOJENH, aJCKBAaTHOM YCIOBUSIM
3ajiauy;

NOHMMaHWe (U3MYECKUX OCHOB M NPUHIUIOB JEHCTBUA TEXHMYECKHX YCTPOHCTB U
TEXHOJOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHUSA M HIPOBEIEHUS  (PU3MUECKHX
SKCHEPUMEHTOB, aHalIW3a W MHTEepIpeTauuy WHPOpMalUU, ONpPEAEIeHHUs JOCTOBEPHOCTH
IIOJIyYEHHOT'O pe3yJIbTaTa;

CO3/laHM€ YCJIOBUH JUIsl pPa3sBUTHS yMEHUH IPOEKTHO-UCCIIEAO0BATEIbCKOW, TBOPUYECKOU
NEeSITEIbHOCTH.

Ha msyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpOBHE cpenHero oomiero oOpa3oBaHUS
otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Henento), B 11 kinacce — 68 yacos (2 Jaca
B HEJIEINIO).

[Tpennaraemslii B mporpamme o (pusuke rnepeyeHb Jab0paTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIb JIElTaeT BHIOOp MpOBEACHUsS 1abOpaTOpHBIX padoT u
OIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXcs.



COJAEP)KAHUE OBYYEHUSA
10 KUIACC

Pazgen 1. ®u3uka 1 MeTObI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkaroumero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SBICHHNA M mporieccoB. Hayunsle rumote3sl. duznyeckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINII COOTBETCTBHSL.

Ponp m Mmecto ¢us3uku B (GOPMHPOBAHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Jlemoncmpayuu

Anasiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMelleHUl u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUSI MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe nageHue. Y cKkopeHue cBOOOAHOTO MaJCHUS.

KpuBonunerinoe nBuxeHue. J[IBH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEMHAsA CKOpocTh. [lepruoa u yactora
oOpartenus. LleHTpocTpeMuTeNIbHOE YCKOPEHHUE.

TexHuuYecKre yCTpOKUCTBA U MPAKTUYECKOE MPUMEHEHHE: CITUAOMETP, IBH)KECHUE CHAPSAIOB,
LIETIHBIE U PEMEHHBIE TIEpEIAYH.

Jlemoncmpayuu

Mopens cuctemMsl OTCUETA, HITIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[IpeoOpa3zoBanue IBHKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Hab6mronenue nerkenus tesa, OpOIIEeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaJACHHUS.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydenne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONMPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY ITYTAMH, IPOWIEHHBIMU TEJIOM 3a I10CIIEI0BATEIIbHBIE
paBHBIE TIPOMEXKYTKA BPEMEHU IMPU PABHOYCKOPEHHOM BHKEHUU C HAYaJIbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenune ABUKEHUS MIAPUKA B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaiun otHocutenbHOCTH ['anmuiies. [lepBoiit 3akoH HeroTona. MHepimanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHmmn cynepno3unmu cwil. Btopoil 3akoH HeroToHa ais
MaTepUalIbHOM TOUKHU. TpeTuit 3akoH Hbl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Buasl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuia tpenust. Cyxoe tpenue. Cuna
TPEHHsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS TpU
JBU>KEHUU TEJa B )KUIKOCTH WJIU rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT AeOpMaIiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue aBmxeHust Opycka Mo HaKJIIOHHOW IIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmiynbsc MatepuaabHOM TOUKH (Tea), CACTEMbI MaTepUaIbHBIX ToueK. IMITyIbC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprus maTepuanbHOW TOYKU. Teopema 00 HM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanbHas YHEPTHsl YIPYTro AepOPMUPOBAHHON MPY>KUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOoTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CUJIBI C U3MEHEHHEM MEXaHMYECKOW HSHEpruu Tena Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Pa3nes 3. MosekyasipHasi pu3MKa M1 TEPMOAUHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOIL Meopul

OCHOBHBIE MIOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 00OCHOBaHHUE.
Bbpoynosckoe asuxenue. Auddysus. Xapakrep ABIKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.



Mogenu cTpoeHHsI Ta30B, KUAKOCTEH U TBEPABIX TeNl U 00bSICHEHNE CBOWCTB BEIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETHYECKON TEOpUu
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remneparyp KenbBuHa. ['a30Bbie 3aK0HBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporeccsl B uacaibHOM ra3e C MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mNpelIcTaBICHHE H30IPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu MOJIEKyI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEK/y TApaMETPaMU COCTOSIHUSA Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJICAIBHOTO ra3a. Buel Temonepenayun: TEIONPOBOAHOCTh, KOHBEKIUSA, U3JIyYCHHE. Y IeIbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsstue o0 anmabatHoM mnpouecce. I[lepBblii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOT0 3aKOHA TEPMOJAMHAMUKU K H3omporeccaM. ['padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
TeIUI0BbIX MamuHax. KoagdunueHT nonesnoro neictBus remaopoi MamuHsel. [ukn KapHo u ero
KO3 PUIIHMEHT MMOJIE3HOTO AEUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEINIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUU Tella MPU COBEPIIEHUH pabOThl: BBUIET MPOOKH M3
OYTBUIKU O] JEHCTBHEM CKAaTOr0 BO3yXa, HarpeBaHue a¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BU1€OIEMOHCTpALIHS).

W3meHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[Tapoo6pa3oBanue u koHACHCaus. Micnapenne u kumneHue. AOCONMIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh Bo3/ayxa. HacelleHHbI map. YaenbHas TeruioTa mapooOpa3oBaHMs. 3aBHCHMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.



Tsépnoe Teno. Kpucrannnueckue u amopgHbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne W Kpuctauzauus. Y IeabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,

KaJIOPUMETP, TCXHOJIOTUHN MOJYUCHHUA COBPEMEHHBIX MaTCpHUaIoB, B TOM YHUCJIIE HAHOMATCPHAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3IyXa.

Pasznea 4. daekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. J[Ba Buaa >I€KTpUUYECKHX 3apsIOB.
[IpoBoIHUKY, TUATIEKTPUKH U MTOTYIPOBOJIHUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHwlid  31n€KTpUyYecKHid  3aps.
OnekTpuueckoe moje. Hampsxk€HHOCTh diekTpudeckoro mojis. [lpuHuun cynepno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabota cun sanextpocraruueckoro noist. [lorennuan. Pasnocts notenmuanos. [I[poBoaHuku
U JUBJIEKTPUKU B JIEKTPOCTATUYECKOM ToJie. [[uanexTpuueckas IpOHUIIAEMOCTb.

OnektpoéMkoctb. Konpencarop. DJeKTpoEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHu4yeckne yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyMUHBIN IIPUHTED.

Llemoncmpayuu

VYCeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEI.

[IpoBOIHUKY B AJEKTPOCTATUYECKOM IIOJIE.

DNIeKTpOoCTaTUYECKas 3allIHTa.

JM3eKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPA OT IUIOIIAIN TUTACTHH, PACCTOSTHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DIIEKTPUUECKHUI TOK. Y CIIOBUS CYIIIECTBOBAHHUS JICKTPHUECKOTO TOKA. VICTOYHWKH TOKa.
Cuia Toka. [ToCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1s ydacTka Lenu.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VY nensHoe COMPOTHUBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapatieIbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.

PaGora sanexrpuyeckoro Toka. 3akoH J[xoymns—JIena. MOMHOCTH 3JEKTPHUECKOTO TOKA.

DIEeKTPOABMKYIIAs CHJIAa M BHYTPEHHEE CONMPOTUBIICHHE UCTOYHMUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM ) AyieKTpudeckoi nenu. KopoTkoe 3aMbIkaHue.



DneKTpOHHask MPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temneparypsl. CBEpXIPOBOIUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpUMECHass MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHYECKAsS
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MonHus.
IIna3zma.

TexHu4eckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKA, DJEKTPOHArpeBaTEeNIbHBIE MPHOOPHI, 3JIEKTPOOCBETUTENBHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHl U  (POTOpPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUJIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepuaa.

CMmeniaHHoe CoOeIMHEHUE MPOBOJHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBo# pa3psa U NPOBOAMMOCTh BO3yXa.

OaHOCTOPOHHSS TPOBOJAMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

N3yuenue cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

N3mepeHue a1eKTpOABHIKYILEN CUIIbI MICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.

Habmroienue snekrpomnusa.

Me:xknpeameTHble CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCylIecTBISETCS C Y4ETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Meowcnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHMS:
sBIIEHUE, Hay4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHH, TMHENHas GyHKIHS, napadona, runepoona,
uX rpaduKy U CBOWCTBA, TPUTOHOMETPUUYECKHE (PYHKLIHMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC,
OCHOBHOE TPHUIOHOMETPUUYECKOE TOKIECTBO, BEKTOPHl M MX NPOEKLIUU HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe ABMKEHHE B JKUBOW mpupoje, muddysus, ocMoc, TeII000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBA TBEPIABIX TE€J, JKUAKOCTEW U Ta30B, JJIEKTPUUECKUE
CBOICTBa METaJJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMAIINs, TaJbBaHUKA.

T'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonocus: mpeodpazoBaHue IBUKEHUH € UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIMIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHHUsS HMMIyJbca B TEXHUKE (pakera,
BOAOMET W JpYrHeE), JBUTATENh BHYTPEHHErO0 CrOpaHus, IapoBas TypOWHa, OBITOBOU
XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU MOJYyYeHHUs] COBPEMEHHBIX MAaT€pUajIoB, B TOM YHCIIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHYecKas  3allluTa,  3a3eMJICHue



AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpPHUHTEp, 3JIEKTpOHArpeBaTeibHbIC NPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, FAJIbBAaHHKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
Bekrop MaruuTHOM MHAYKIUU. [[pyuHIUIT Cynepno3uliui MarHUTHBIX oJied. JIMHUY MarHUTHOM
uHayknuy. Kaptuna auHui MarHUTHOM MHYKIIUU TTOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMM MarHUTHOTO IO
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOI'O ITPOBOJHUKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzauMoielicTBre MPOBOJJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna JlopeHuma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiKEHHOW 4YacTUIlbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HNEKTPOMArHUTHOM MHAYKIMHU. [lOTOK BekTOpa MAarHUTHOM MHIYKLHH.
DIEKTPOABUKYILASA CHUJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIIAS CUJa WHIYKIUU B IMPOBOJIHHKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno JleHna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIUH. DJIEKTPOABUKYILAs CUJIa CAMOUMHIYKIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE IOJIE.

TexHu4yeckue YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHWE AJIIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JIuHUY MHOYKIMY MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHuTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

N3yueHne MarHuTHOTO TOJIsI KaTYLIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Paznen 5. KosiebaHusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koa1eoanus

Konebarenpnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe Koyebanusa. [apmMoHHUYeckue
konebanus. Ilepwon, dacrora, ammmutyna u  (asa konebanuit. IlpyXMHHBI MasTHUK.
MaremaTtuueckuil MasgsTHUK. Y paBHEHUE FapMOHHUECKUX KoJjebanuil. [IpeBparienue snepruu npu
TapMOHHYECKHUX KOJICOaHUSIX.



Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KOoJe0aTeIbHOM ~KOHType. AHAJOTUs MEXIy MEXaHHYECKUMU M 3JIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akOH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOATEIBHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxammuX KojeOaHUIX. BbIHYXIeHHbIE MEXaHHMYECKHE KOJIeOaHus.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHus.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIHOCTh [EPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOJIICHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTMYECKME PUCKM TpPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosp3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE IPHUMEHEHHUE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojaeOaTeIbHOW CUCTEMBI (IPYKUHHBIN UM MaTeMaTHUYeCKUI
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusiorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKAa HM  HANpPSDKEHUST OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MEpUOIa MAJIBIX KOJI€OaHU rpy3a Ha HUTHU OT JIJTUHBI HUTU U
Macchl rpysa.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEI0BATEbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYLIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHudeckue BOJIHBI, yclIoBUsA pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHHs
u JrHa BoJHBL. [lomepeunbie W TpojosibHbIE BOMHBL. HWHTepdepentus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TpeJoMieHHe, monspu3anus, audpakuus, wuHTepdpepenuus. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3U U TeJIeBUACHUS. Pagronokanus.

DONEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHU4YecKnue YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
VIBTPA3BYKOBash UAarHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHHE TOMEPEUHBIX U MPOIOIBHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habnronenne oTpakeHus U IPEeTOMIICHUSI MEXaHUIECKUX BOJTH.

Habmoienue nntepdepeHny u AMPpakiuid MEXaHM4eCKUX BOJIH.



3BYKOBOM pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3ByKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KOJICOAHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MpPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsimonnHeitHoe pacipocTpaHEeHUE CBETa B OJHOPOJAHON Ccpeie.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHWe H300paKEHUH B IIIIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akOHBI MpeEIOMIIEHHUS CBeTa. AOCOJIOTHBIM IMOKa3aresb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yron MONHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcus cera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.

CoOwupatonue W paccewBaronive JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHUYECKas CHJia TOHKOW JHH3BL. [locTpoeHrne n300paxeHuii B cCOOMPArOIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOMW JIMH3BIL. Y BEJIUYECHHE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOICHHUS TIIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHu4yeckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs ONTUKA, TU(paKIIMOHHAS PeIIETKA,
HOJIIPOU .

Jlemoncmpayuu

[IpssMmonuHEITHOE pacHpOCTpaHEHUE, OTpaKEHHWE U TperoMiieHne cBeTa. OnTuueckue
npUOOPBHI.

ITonHOE BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Habmonenue nudpakiuu cBera.

Habmronenue nucnepcun cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenne mokazaresnst mpeioMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH

I'paHubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynarsl cnenuanbHOW Teopuu
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMe, MPUHLHII
OTHOCHUTEIBHOCTH ODUHIIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE AJIUHBI.

OHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.



Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3M sHEPruM POTOHA C €ro YaCTOTONH. DHEPTUS U UMITYIIbC
doroHa.
OtkpeiTue u wucciaenaoBanue Gorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. OnwiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poTolrneMeHT, (GOTOIATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
CBeToquoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. I[lnaneraphas
monenb atoMa. [locrynater bopa. Usnydenue u nornomeHnue (OTOHOB MpPH MEpPEXoje aTtoMa ¢
OJIHOTO YPOBHS HEpPIruu Ha Jpyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJTHOBOM Ayaan3M.
CroHTaHHOE U BBIHYKJIEHHOE H3JIyuyEHUE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbI aHaJINu3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OrnpezeneHue JIMHBI BOJIHBI Jlazepa.
Habumronenne nuHelyaThIX ClIEKTPOB U3IIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol
HaGnronenue muHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
DKCIEPUMEHTHI, TI0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paaloakTUBHOro u3inydeHus. CpoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue paInoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHas monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. Maccosoe uncio sapa. M3oTomnsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. JlepekT macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHNEKTHUBBI  SAIEPHOI
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
OneMeHTapHble yacTUlbl. OTKPBITHE MO3UTPOHA.
MeTo/1bI HAONIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoit KapTHHBI MUDPA.

TexHuueckue ycTpoicTBa M INMPaKTHYECKOE NMPUMEHEHHUeE: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu
CuéTunK MOHM3HUPYIOUTUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHU

Oranel pa3BuTUs acTpoHoMuH. [IpuKiiagHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE ACTPOHOMHH.

Bun 38é3nH0r0 HeOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKU. /[narpamMmma «CneKTpalIbHBIN KJIacC — CBETUMOCTBY. 3BE31bI INIABHON
[IOCJIEI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY» JUIsl  3BE3]  IJIaBHOMU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKACHNN U 3Botonuu CosHIA U 3BE311. DTaIbl KU3HU 3BE3NL.

Muneunsiii [Tyts — Hamia ['anaktuka. [lonoxenue u npmwxkenne Connua B ['anaktuxe. Tumsl
rajlakTuK. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
bonbuoro B3psiBa. PenuKkTOBOE N3IyYCHHUE.

Macmrabnas cTtpykTypa Beenennoil. Meraranaktuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaOnroneHnuss HEeBOOPYKEHHBIM I71a30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX HMPUIOKEHUMN
JUTSL OTIPEICIICHUS MTOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nomnymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3mku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
3THUYECKON chepax AesITeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U aCTPOHOMHHU B COBPEMEHHOU
HAYYHOH KapTHHE MHpa, poib (u3uyeckod Teopuu B (OPMHPOBAHUU TPEICTABICHHH O
¢u3nueckoil kapTuHe MUpPA, MECTO (PU3MUECKOM KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3e C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (Qu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
DKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMM,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe IIIOIaIU IIIOCKUX GUryp U 00bEMa Tel.

bBuonozcus: >nexrpuueckue IBJICHUs B )KUBOM MPUPOJE, KosieOaTebHbIE ABMKEHUS B )KUBOI
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NPUPOAE, ACUCTBUE palallii Ha )KUBBIE OPraHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (PoTochEMKA 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3€MJIIETPSCEHU.

Texnonozus: TUHUU DJEKTpOIEpeiady, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJIEeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METanpeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUSA yueOHOro mpeamera «Pu3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMii, MO3UTHUBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOILECTBa,
pacuIMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE Peau3allid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMU  OOydaloOmerocss Kak aKTUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

NPUHATHE TPAAULIHMOHHBIX OOIIEUENIOBEUYECKUX T'YMAHHCTHYECKUX U JEMOKPATUYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B HMHTEpECax TI'Pa)KIaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHHTapPHOH M BOJIOHTEPCKOH J1EATEITLHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON I'PaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 MIOBECHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMUMUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst AICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K Pa3IMYHbIM chepaM npodeccuoHaIbHOM 1eATeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
C (U3MKOM M TEXHHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oynyuied npodeccuu u
pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJOTHUECKOW KYJIBTYphl, OCO3HaHHE TJ00ATBHOIO XapakTepa
HKOJIOTUYECKUX MPOOiIeM;

IUTAaHUPOBAHKE U OCYILECTBIICHUE IEHCTBHI B OKpYKaroIliel cpe/ie Ha OCHOBE 3HaHUS Lesiei
YCTOWYUBOTO Pa3BUTHS YETIOBEUECTBA;

pacuiMpeHre OmblTa JeATeNbHOCTH SKOJOIMYECKOW HaNpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHU 10 (pr3uKe;



7) IEHHOCTH HAYYHOT'0 TIO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTeJIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEA0BATEIBCKYIO NESTEIbHOCTh HHANBHUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYJTIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpPENENATh UEIHU ACSITEIbHOCTH, 33/1aBATh IAPAMETPhI U KPUTEPUU UX JOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3palaThIBaTh IUIaH pEUICHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHaAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJbTATOB LIEISM,
OLICHUBATh PUCKH MOCIIEICTBUI AESITEIIBHOCTH;

KOOPJIMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIBHOr0, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBILIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarebCKue A1eiCTBUSA:

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUAMH M METOAaMU (HU3UUECKOM
HayKU;

BIIJICTh HABBIKAMHM YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM JIEATEIbHOCTH B O0JACTH
(bu3KKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PELICHUS 3ada4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BJIAJETh BHUJAMM JCSATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHHMsS, €ro HUHTEpIIpEeTaluH,
peoOpa30BaHMIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYaIIUSIX, B TOM YUCJIE TIPU CO3/ITaHUN
yueOHBIX MPOEKTOB B 00JIaCTH (PU3HKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3ajady, BBIJIBUTATh
TUIIOTE3Y €€ PEelIeHMs], HAXOAUTh ApTyMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

aHAJIM3UPOBATH MOJIYUCHHBIE B XOJI€ PELIECHUS 33/1a4 Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCJIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 331a4U B 00pa30BaTEIbHOMN AESITENLHOCTH, B TOM
YUCJIe MPU U3yYeHUN (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTHUUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMU TOTy4YeHHUS WHMOpPMAUU (PU3NYECKOTO COJIEPKaHUsI U3 HCTOUYHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIBHO OCYIIECTBJIATh TIOMCK, aHAW3, CHUCTEMAaTHU3aIui0 |
MHTEPIIPETAINIO HHPOPMALINK Pa3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBAThH JOCTOBEPHOCTH MH(OpMAITNH;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
PEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHU3AMOHHBIX 33/Jad C COOJIOJEHHUEM
TpeOOBaHUI SPTrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacHOCTH;



CO3/1aBaTh TEKCThl (U3NYECKOTO COJACPKAaHUS B pa3UYHBIX (opMmarax ¢ y4EToMm
Ha3zHa4yeHUs THGOPMAIUH U LIEJIeBON ayAUTOPUHU, BBIOHPAsi ONTUMANIbHYIO (POpMY MpencTaBIeHUS
U BU3yaJIU3allHH.

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe 1eliCTBHSA:

OCYILECTBIIAThH OOILIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHO NEATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid M CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MIOHUMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHIHOW U MHMBHUIYaJIbHON paboTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T'0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTL M KOOPIHWHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUUIaH JEHCTBUM, PACIIPEAEIIATH POJIA ¢ Y4ETOM MHEHUM
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

IpejlaraTb HOBBIE IIPOEKTHI, OLICHMBATh WJAEU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe T1eiiCTBHUS
Camoopranu3amnus:

CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIBHYIO AEATENBHOCTH B 00JacTH (U3UKHA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIILHO COCTABJIATH TUIAH PEHICHHUS PAcuETHBIX M KAYSCTBCHHBIX 3a/ad, TUTaH
BBIMIOJTHEHUS] TMPAKTUYeCKo paboThl ¢ Y4ETOM HMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JTaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacHpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHmue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHUIO SPYAUIIUHU B 001aCTH (PU3HUKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYalldsM, BHOCHUTh KOPPEKTUBBHI B ACSITENHHOCTH, OIICHHBATH
COOTBETCTBHUE PE3YIHTATOB LETISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICJIMTEILHBIX TIPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIIONIE30BaTh PUEMBI peICKCHH JIJIS OLIEHKH CUTYaIlid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS TT0 UX CHIDKEHUIO;

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;

MIPUHUMATE CeOsl, TOHMMAsi CBOM HEIOCTATKHU M JIOCTOMHCTRA;

MPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX MPU aHAIIU3€E PE3YIbTATOB ACITEIbHOCTH;

pHU3HABaTh CBOE MIPABO M MIPABO JAPYTUX HA OIIHOKH.

B npouiecce qoctukeHHs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DU3UKE AJIs
YPOBHsI CpefHEro o0Iero o0pa3oBaHus y OOyUYaIOIIMXCS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
WHTEIJIEKT, MpeArnoaaraomui chopMUpOBaHHOCTD:



CaMOCO3HAaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ MOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIDKECHHIO IENTd U yCIexy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TIOHUMATh AMOIMOHAILHOE COCTOSHUE IPYTHUX,
YUUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPaWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (U3MKU B (OPMHUPOBAHUU COBPEMEHHOU
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOIMH, B IMPAKTUYECKOH
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULbI NPUMEHEHHUS H3YUEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, UHEpUUAIbHAs CHCTEMa OTCUETa, a0COJIOTHO TBEPIOE TENO, MACaIbHBIA ras, MOJEIH
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH AJIEKTPUUYECKHM 3apsii NpU pEeLIeHUU
du3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHUE SBJIECHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKyJI?[pHO-KI/IHeTI/I‘-IeCKOf/'I TCOpHUU CTPOCHHUA BCHICCTBA MW DJJICKTPOAWHAMUKH:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJeHue Tell,
JBUKCHHE 110 OKPYXHOCTH, HHEPITUS, B3auMoieicTBUE Tel, Tuddy3us, OpOyHOBCKOE ABUKCHHE,
CTPOEHUE JXKUAKOCTEH U TBEPABIX TeJl, U3MEHEHUE 00bEMaA Tell U HarpeBaHUU (OXJIAXKACHUU),
TEIUIOBOE pPaBHOBECHE, HCIAapeHue, KOHJEHCAlus, IUIaBJIEHWE, KPHUCTAIM3alus, KHUIIEHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILICHUE JaBJICHUS ra3a IIPHU €ro Harpe€BaHUM B 3aKPHITOM COCYJIE, CBA3b
MEXJly MapamMeTpaMu COCTOSHMS Tra3a B H30Ipoleccax, JIEKTpU3alus Tej, B3auMOJCHCTBHE
3apsi0B;

OIMMUCBIBATL MEXAHUYCCKOC JBUKCHHUEC, HCIIOJIb3Ys (1)I/ISI/I‘I€CKI/IG BCJIMYHHBI: KOOpAWHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusd, NOTCHIHUAJIbHAA OJOHEPTHA, MCXaHUYCCKas pa60Ta, MCXaHUYCCKasA MOINHOCTL, IIpH
OTNKCAaHUM MPABUIIBHO TPAKTOBAaTh (PU3NUECKUN CMBICI UCIOIb3yEMBIX BEJTMUMH, UX 0003HAaYECHUs
U €IMHULBI, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEITUYHMHY C IPYTHMMH
BEJIMYNHAMU;

OIMMUCBIBATHL H3YYCHHBIC TCILJIOBBIC CBOMCTBA Tel M TEIIOBBIC SABJICHUSA, MCIIOJIb3Yys
¢u3nyeckue BEJWYMHBL: JIaBJICHHWE Ta3a, TeMIleparypa, CpelHsAs KHHETHYecKass SHEeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, padora rasza, KOd(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
ABUTATCIIA; IIPpHU ONMMCAaHWUU ITPAaBHUJIBHO TPAKTOBATh (1)I/I3I/IquKHI>'I CMBICJI UCITOJIB3YEMBIX BCIIUYMH,
uX OOO3HAYEHMS U EIUHMIBI, HAXOTUTh (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BCJIIMYHHY C APYTUMH BECIUYMHAM,

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YS (GU3NYECKUE BEIMUYMHBI: AJIEKTPUUECKUN 3apsijl, AJIEKTPUUYECKOE MOJIE,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAKTOBAThH (bmnqecxnﬁ CMBICJI HCIIOJB3YEMBIX BECJIWYWH, HX o0o3HaueHust M CAUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMYMHY C IPYTHMHU BEIMUMHAMU;



aHaATM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHUYECKOW YHEPIUH, 3aKOH COXPAHEHHUS MUMITYJIbCa, TPUHIUI CYNEPIO3UIH CUII, TIPUHIIHII
paBHOIpaBUsl MHEPLHUATIbHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsia, 3aKoH KynoHa, Ipu 3TOM pa3nuyarh cI0OBECHYIO (POPMYITHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpaKEHUE U YCIOBUS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIOIb30BAHUS B IOBCEIHEBHON KU3HU;

BBINOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHHUIO (DU3MUYECKUX SBICHUH U TIPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpeHuil, Mpu dSToM (HOpMyIHpOBaTh
npo0iieMy/3a1aqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MIPEIOKECHHOTO
000py10BaHus1, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH 3TOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEKy GU3MUECKUMHU BEIMYUHAME C UCTIOJIB30BAaHUEM MPSMBIX
U3MEPEHUH, MPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHpOBATH Pe3yJbTATHI IMOIY4YECHHON
3aBHCUMOCTH (PU3UYECKHX BEIUYUH B BUJIE TAOIHII U TPapUKOB, IEIaTh BHIBOJIBI [0 PE3yIbTaTaM
UCCJIE/IOBAHMSI,

coOnrofarh mpaBuia O€30MacHOrO TpyAa MPU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M IMPOEKTHOW JESATENIBHOCTH C
HCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U TaOOPaTOPHOTo 000pyI0BaAHUS;

pemath pacu€THble 3aJayd C SBHO 33JaHHOM (PU3MYECKONM MOJEbIO, HUCIOJb3Ys
dbuznyeckue 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laddl BHIOUpATh (PU3NUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
MIPOBOAMTH PACcUEThl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAYCHUS (PU3MUECKON BEIMYUHBI;

pemaTh KauyeCTBEHHBIC 3aJaul: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccyXIeHHUI ¢ ONOpoi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

MCIIOJIb30BAaTh MPH PEILICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUU
JUIs TIOUCKA, CTPYKTYpUpPOBaHMs, WHTEPIpETallud M MpeJCTaBlIeHHUs y4yeOHOW H HaydHO-
MOMYJISIPHOM HH(DOPMAITUH, TOJTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KpUTUYECKH aHAIN3UPOBAThH
HoJy4aeMyro HH(OopMaIuio;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(QH3UKOB B Pa3BUTHE
HayKH, 00bSCHEHHE MTPOLIECCOB OKPYKAIOIEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCII0JIb30BaTh TEOPETUYECKHE 3HAHUS 10 (PU3UKE B TOBCEAHEBHOM KU3HU JUIsl OOeCTieueHus
0€30IacHOCTH MpHU O0pALIEHUH ¢ TPUOOPaMHU U TEXHUUYECKUMH YCTPOHCTBAMH, Ul COXPaHEHUS
3/10pOBbs U COONIOACHUSI HOPM HKOJIOTMUECKOT0 TIOBEIEHUS B OKPYKAIOILEH CpeIe;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTh B
HECTAaHJAPTHBIX CUTYallUsAX, aJeKBATHO OLEHMBATh BKJAJ KaXKJOTO U3 YYACTHHKOB TPYIIIHI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K xonmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTHUHBI MHMPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJIOTMM, B IMPaKTUYECKOU
NeSITeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA;

YYUTHIBATh TPAHHUIBI TIPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJEINeH: TOYCUHBIH
AIIEKTPUUYECKUI 3aps /I, JIyd CBETa, TOUCUHbIM HICTOUHUK CBETA, sIIEPHAst MOJIENb aTOMa, HYKJIOHHAs
MoO/JIeIb ATOMHOTO sJIpa MPH pelIeHnH (PU3NUecKuX 3ajay;



pacmno3HaBaTh (pU3MYECKHE sBICHUS (MPOIECCh) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAVMHAMUKHN U KBAHTOBOM (DU3MKHU: 3JEKTpUUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, AJIEKTPOMArHUTHAs
WHAYKLINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBHXKYILIUICS 3apsl,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus W MOJSIpU3alUsi CBETa, JUCIEpPCUsl CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIEKTpa aToMa BOJI0PO/la, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONUCHIBATh M3YUYCHHBIC CBOICTBA BEIIECTBA (DJIEKTPUUECKUE, MAarHUTHBIC, ONTHUYECKHUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOe
HaIpPsDKEHUE, SJIEKTPUUECKOE COITPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, JIEKTPOIBUXKYIIAS CHIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Awmmepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MArHUTHOTO IOJIEH, MEepUOJ] W 4YacToTa KojieOaHui B
KoJIeOATeIbHOM KOHTYpE, 3apsil U CUjla TOKa B IPOIECCE TAPMOHUYECKUX AIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas Cuila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PUIWYCCKUN CMBICT HCIIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONKCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBJICHHWS W TIPOIECCHI, HCIOJIB3Ys (U3HUSCKUC
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HPU OMUCAHUU
MPaBWIBHO TPAaKTOBAaTh (DU3MYECKUN CMBICH HCHOIB3YeMbIX BEIUYMH, HX OOO3HAYeHUS U
SIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINC TAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTUMH
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMYHHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SBICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHLIMIIBE: 3akoH OMa, 3aKOHBI TOCHEAOBATEIbHOIO M MAPAIIEIBHOTO COEIUHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKLIMH, 3aKOH
OPSIMOJIMHEHHOTO pacHpOCTPaHEHUsI CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHA 11 GoTodDPeKTa, 3aKOH COXpaHEHUS DHEPTHH, 3aKOH COXPaHEHUS
UMITyJbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOTO 3apsa, 3aKOH COXPaHEHHUS MAacCOBOTO YHCIA,
noctynatel bopa, 3aKoH paguMOaKTHMBHOTO pacmajia, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBHUSA (TpaHUIlBL, 00JacTH)
MIPUMEHUMOCTH;

OTIpE/IeNIATh HAIpaBJIICHWE BEKTOpAa MHIYKIIMM MArHUTHOTO TOJSi MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OMUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBIMOJHATh 3KCIIEPUMEHTHI IO HUCCIIEIOBAHUIO (U3NYECKUX SBJIEHUN M IPOLIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HU3MEpPEHHWil: Tmpu dSToM  (HOpMyIHpOBaTh
npo0eMy/3agady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py0BaHusl, TPOBOAUTH OTBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISATh TIPSIMbIE M KOCBEHHBIE H3MEpPEHHUs (U3MYECKUX BEJIIMYUH, TIPH STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKU
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIONB30BaHUEM MPSIMBIX H3MEPECHU:
MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJTYUYEHHON 3aBUCHUMOCTHU
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [elaTh BBIBOABI IO pe3yiabTaTam
HCCJIEJIOBAHMUS,

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIIEOBATENILCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOpHOTO 000pyIOBaHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pU3MUYECKOW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHs 3a7a4d BEIOUPATh (PU3NYECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH I1OJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKOi BEINUHHBI,

pelarb KayeCTBEHHbIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYMBYIO LENOYKY
paccyKIeHUH ¢ ONIOPO Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SABICHMUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUU
JUId TIOUCKA, CTPYKTYpUPOBAHMs, HHTEPIPETALUMU M NPEACTaBICHUA Y4eOHOW U HaydHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTyY€HHON U3 Pa3IMYHBIX HCTOYHUKOB, KpUTHUYECKH aHAJTH3UPOBAThH
HOJIy4aeMyro HH(opMaIuio;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX Y4EHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU [T 00€CTICUeHUS
0€e3011acCHOCTH pU O0pAIEHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOMCTBAMHU, JIJIsl COXPaHEHUS
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEACHUS B OKPYXKAIOILEH Cpenie;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENIHOCTH B
HECTAHJAPTHBIX CUTYaLUsX, aJleKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
o HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne n/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pA30BATEIBHBIE
padoThbI padoThI pecype
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHU S
bu6mmoreka [IOK
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 hitps://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kuemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jlunaika ! https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Wroro mo paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBEI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHUS BelecTBa. da3oBbie 5 bubnnorexka [JOK
' nepexoabl https://m.edsoo0.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpoCTaTUKa 10 1 1 bubmorexa [TOK

https://m.edsoo.ru/7f41bf72
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492 [TocTosHHBIN 251eKTpUYECKU TOK. TOKH B 12 1 1 bubmuorexa [JOK
Pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 22

PezepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 4



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

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/n EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 0GPa30BATEIbHBIE
padoThbI padoTsI pecypesI
Pazgea 1. JIEKTPOJAMHAMUKA
11 MaruauTHOe 1oJie. DIeKTpOMarHuTHas 11 1 3 bubmuoreka [JOK
' WHTYKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pa3nea 2. KOJIEBAHUS U1 BOJIHBI
21 MexaHW4eCcKue U SJIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KOJICOaHMsI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.2 MexaHU4YeCKHUE U AJICKTPOMArHUTHBIE BOJIHBI 5 1 hitps://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2.3 Onuia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pa3aen 3. OCHOBBI CHHEITMAJIbBHOM TEOPUHA OTHOCUTEJBHOCTH
31 OCHOBBI CTICIIHATIBHOM TEOPHUH 4 1 bubnuotexa [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
N bubmuoreka [JOK
4.1 DeMeHThl KBaHTOBOM ONTHKH 6 https://m.edsoo.ru/7f41c97c
but6mmorekxa [IOK
4.2 Crpoernue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOC /1p0 > https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Pasznen

5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3NKHU
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bu6mmoreka [JOK

5.1 DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 7 hitps://m.edso0.ru/7f41c97¢
Uroro no pazneny 7

Paznen 6. OBOBIIAIOLHIEE IOBTOPEHHUE

bubnnoreka [JOK

6.1 Oboburaromee nosToperHe 4 httpS://m.edS(IJ_EJ.I’U/7f4lC97C
Hroro mo pazaeny 4

PesepBHOe Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeHero o01ero odpa3oBaHusi

JleMOHCTpHpOBATh Ha MpUMeEpax pojb U MECTO (U3NKH B (POPMUPOBAHUH
COBPEMEHHOM Hay4HON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKU
Y TEXHOJIOTUH, B IPAKTUYECKOU AEATEIbHOCTH JIIOAECH

Y4YuTHIBaTh TPAHWIBl TMPUMEHEHHUS H3YYCHHBIX (DU3MYECKHX MOJICIICH:
MaTepHuaibHas TOUYKa, MHEePIIMaIbHas CHCTeMa 0TCUETa, a0COIFOTHO TBEPI0E
TEJI0, UACATBHBIN I'a3; MOAEIU CTPOCHUS ra30B, KUIAKOCTEH U TBEPABIX TEIL,
TOYCUHBIN JICKTPUUCCKHUI 3apsij] — MPU PEeIICHUH (PU3NIECKUX 3a/1a4

10.3

Pacno3naBate (u3nueckue sBieHHS (TPOIECCHI) U OOBSACHATHL UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KHHETUYECKOW TEOpUHU
CTpPOCHHMSI  BENIECTBA W JJICKTPOJAMHAMUKH:  pPaBHOMEPHOE |
PaBHOYCKOPEHHOE MPSIMOJMHEWHOE IBM)XEHUE, CBOOOIHOE IMajeHHe Tell,
JBUKCHHE TI0 OKPY)XHOCTH, MHEPIHsI, B3aUMOJICHCTBHE Tel;, Tuddy3us,
OpOYHOBCKOE JBMIKEHUE, CTPOCHHE YKUIKOCTEH M TBEPABIX TEJ, U3SMCHCHHE
o0béMa Ten mpHM HarpeBaHWH (OXJIAXJICHWH), TEIUIOBOC pPaBHOBECHE,
UCMIapeHue, KOHJICHCAlUs, IUIABJICHHE, KPUCTAUIM3AIUsS, KUIICHUE,
BJIQKHOCTh BO3/yXa, IMOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B
3aKpPBITOM COCYJIE, CBSI3b MEXIYy TapaMeTpaMH COCTOSHHUS Traza B
U30IPOIIECcCax; MEKTPU3ALUS TN, B3aUMOJICHCTBHE 3apsI0B

10.4

10.5

10.6

OnuceiBaTh MEXaHUUYECKOE JIBUKEHUE, UCTIONb3Ys (PU3HMUECKUE BEIUYHHBIL:
KOOPJIMHATA, IIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHIIa,
UMIYJIbC Teja, KUHETUYEeCKas JHEeprusi, NOTEHUUalbHAas DSHEPIus,
MeXaHu4eckass paboTa, MeXaHUYecKass MOIIHOCTb; TpU  OINUCAHUHU
MPaBWJIBHO TPAKTOBaTh (PU3NYECKUI CMBICI HCIOJIb3YEMBIX BEIMYUH, UX
0003HAueHMsI U E€AMHUIIBI, HaXOAUThb (POPMYJbI, CBS3BIBAIOLINE JaHHYIO
(GU3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

OnuchiBaTh U3yYEHHBIE TEIJIOBBIE CBOMCTBA TN M TEIUIOBBIE SIBJICHUS,
UCTIOJNBb3Ys (hU3MUecKHe BEIMUMHBIL: JaBJIEHUE ra3a, TeMIepaTypa, CpeIHss
KMHETHYEeCKas SHEPrus  XaoTHYECKOTO JIBUYKEHUS MOJIEKYI,
CPEIHEKBAJIpaTU4HAss CKOPOCTb  MOJEKYJ, KOJHMYECTBO  TEIJIOTHI,
BHYTPEHHsISl SHEprus, padoTa raza, Kod(pPUIIMEHT MOJIE3HOro JACHCTBUS
TEIUIOBOT'O IBUTATENS; IPU OMMCAHUU MPABUIIBHO TPAKTOBATh (PU3NUYECKUI
CMBICJI UCIIOJIb3YEMBIX BEJIUYHH, UX 0003HAUEHUS U €IUHULIbI, HAXOAUTD
(GopMyIbl, CBA3BIBAIONIME JAHHYI (U3MUYECKYIO0 BEIMUYUHY C JPYTHUMHU
BEJTMYMHAM

OmnuceiBaTh  HM3yYEHHBIE  JJIEKTPUYECKHME  CBOWCTBA  BEUIECTBA U
AIIEKTPUUYECKHUE SBJICHUS (IPOLECCHI), UCTIONB3Ys (PU3MUECKUE BEITUYHHBI:
JNEKTPUYECKUN 3apsijl, DJIEKTPUYECKOE TIoJie, HaNpsKEHHOCTh OIS,
MOTEHLIMAJ, Pa3HOCTb [TOTEHIIMAJIOB; IIPU ONMCAHUU NPABUIBHO TPAKTOBATH
(bu3nYeCKUil CMBICI UCTIOJIb3YEMbIX BEJIMUMH, UX 0003HAYEHUSI U €IMHUIIBI;
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIUYHHY C
JPYTMMH BETUYMHAMU




10.7

aHAJM3UPOBATh (PU3NUYECKUE MPOIECCHI M ABJICHUS, UCTIONB3YS (PU3UICCKUE
3aKOHbI M MPHUHIMIBL: 3aKOH BcemupHoro Tsrorenus, |, Il u Il 3akonbr
HproToHa, 3aKOH COXpaHEHUs MEXaHUYECKOW SHEPTHH, 3aKOH COXPaHCHUS
UMITyJIbCa, MPUHIUII CYNEPHO3ULUU CWJI, NPUHIUMI PaBHOIPaBUA
WHEPIUAIBHBIX CHCTEM OTCUETa; MOJICKYISIPHO-KHHETUYECKYIO TEOPHIO
CTPOCHHUSI BEIIECTBA, Ta30BbIE€ 3aKOHBI, CBSI3b CpPEIHEH KHUHETHYECKOU
SHEPTHM TEIUIOBOTO JBWIKEHUS MOJIEKYJ C aOCOIIOTHON TeMmIepaTypoi,
MEpPBbIi 3aKOH TEPMOAMHAMHUKU, 3aKOH COXPAHEHHUS DIEKTPUUYECKOIO
3apsna, 3akoH KysoHa; mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHHE U YCIIOBUS (IpaHUIlbl, 00JacTH)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MAaIllUH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB, pa3Nu4aTh yCIOBHA HMX  0O€30MacHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BBINONHATE AKCHEPUMEHTHI 110 HMCCICIOBAHUI0 (DU3HUYECKUX SIBICHUU W
MIPOIIECCOB C UCITOJIb30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPCHHIA; TIPH STOM
dbopMynupoBath npodieMy (3aaauy) U THIOTE3y yueOHOro IKCIEPUMEHTa,
coOupaTh yCTaHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHUs, IIPOBOIUTE OIBIT
U GOPMYJIUPOBATh BBHIBOJIBI

10.10

OcymiecTBIATh NpsIMble U KOCBEHHbIE M3MEpEHUs (U3NYECKUX BEJIUYUH;
P STOM BBIOMpATh ONTHMAJBHBIN CIIOCOO M3MEPEHUS U HCIOIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUI

10.11

10.12

HccrnenoBaTh 3aBUCUMOCTH  MEXAYy (U3NYECKMMH BEIMYUHAMU C
UCIIOJIb30BAHUEM MPSMBIX HU3MEPEHUH; MpU 3TOM KOHCTPYHpPOBATH
YCTAHOBKY, (UKCHUPOBATh  pe3yJbTaThl  IMOJYYCHHOH  3aBUCHMOCTHU
buznyecKux BENUYMH B BUAE TaOMUIl U TpadUKOB, AeNaTh BBIBOJABI IO
pe3ysabpTaTaM UCCIEI0BAHUA

CobutoiaTh npaBuia 6€30MacHOro Tpy/ia Npy NPOBEACHUN UCCIIEJOBAaHUN B
paMkKax  y4eOHOro  OSKCHEepUMEHTa, Yy4eOHO-HCCIEe0BATENbCKOH U
HpOGKTHOﬁ ACATCIIBHOCTU C UCITOJIBb30BAHUEM U3MCPUTCIIbHBIX YCTPOﬁCTB n
71a00paTOPHOTO 000PYIOBAHMS

10.13

Pemare pacu€THple 3amadMl C SBHO 3a/IaHHON (HM3MUECKON MOJENbIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI; HA OCHOBE aHAM3a yCIOBUS
3a/1a4¥l BEIOUpATh (PU3MYECKYIO0 MOJIENb, BRIICIITh (PU3HMUECKUE BEITUYMHBI
u Qopmynbl, HEOOXOAMMBIE HJisi €€ pEeIIeHUs, TPOBOIUTh PaCUYEThl U
OIICHUBATh PEATIbHOCTh MOJYYCHHOTO 3HAYeHHsI (PU3NUECKON BETHUHHBI

10.14

Pemars KaueCTBEHHBIC 3a7a4H: BBICTPAaNBaTh JIOTUYECKU
HETPOTUBOPEUMBYIO IEMOYKY PACCYKJACHUW C ONOPOM Ha H3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU M (PU3UYECKHE SBICHUS

10.15

Hcnonp3oBath  mpu  pemieHMH — y4yeOHBIX — 3a/7ad  COBPEMEHHBIE
MH(OPMALlMOHHBIE  TEXHOJOTMM  JUIS  TIOMCKA, CTPYKTYpUpPOBaHUS,
UHTEpHpeTallid W TNPEACTaBICHUS YUYEeOHOH U Hay4YHO-TIOMYJISIpHON
uH(pOpMalliK, TMOJYYEeHHOW U3 PAa3IMYHBIX HCTOYHHMKOB; KPUTHUYECKU
aHAJIM3UPOBAThH MOJTyYaeMyt0 HHPOPMALIUIO

10.16

10.17

[TpuBOIUTH IPUMEPHI BKJIaJ]a POCCUNCKUX U 3apYOEIKHBIX YIEHBIX -(PU3UKOB
B pa3BUTHE HAayKH, OOBIACHEHHE TIPOLECCOB OKPYXKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHI

Hcnonp30BaTh TEOpeTUYECKUE 3HAHUS 110 (PU3UKE B MOBCEIHEBHON KU3HU
Juis  obecnieueHust Oe30MacHOCTH MpU  oOpamieHMH ¢ mpubopamu U




10.18

TEXHUYECKUMHU YCTPOICTBAMH, AJISi COXPAHEHHS 3/I0POBbS U COONIOIECHUS
HOPM 3KOJIOTMUECKOTO MOBEICHUSI B OKPYXAIOIEH cpejie

PabGoTtate B rpynme C BBIIOJHEHHEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IJIaHUPOBATH padOTy TPYMIbI, PAMOHATIBHO PACHpeAeNaTh 00sS3aHHOCTU
" INIaHUPOBATH ACATCIIBHOCTH B HCCTAHAAPTHBIX CHTyalUAX, aJICKBATHO
OIICHMBATh BKJIAJ KaXJIOr0 M3 YYAaCTHHUKOB TPYINbl B pEIICHHUE
paccMaTpuBaeMoOl MPOOJIEMBI

11 KUIIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

111

11.2

11.3

JleMOHCTpHpOBaTh Ha MpUMepax pojib U MeCTO (GU3MKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHON KapTHHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH
U TEXHOJOIMH, B IPAKTHUYECKON IESITEIBHOCTH JIIOJEH, LIEIOCTHOCTh U
€IMHCTBO (PM3NIECKON KapTHHBI MHpa

Y4uuThIBaTh TpaHULbl NPUMEHEHUS M3YYEHHBIX (PU3HMUECKUX MOJEIIEH:
TOYCYHBIN AUIEKTPUUYECKUHN 3apsf, AIEpHas MOZEIb aTOMa, HYKJIOHHAas
MO/I€JIb ATOMHOTO sJIpa P pelIeHnH (PU3NUECKUX 3aa4

Pacnio3HaBath pusnueckue siBIeHUs (IPOIECCH) M OOBSCHSITh HX Ha OCHOBE
3aKOHOB 3JICKTPOJAMHAMHMKM W KBAaHTOBOM (DM3MKH: 3JeKTpHuecKas
POBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE ICHCTBUS
TOKa, B3aMMO/ICHICTBUE MATHUTOB, AJIEKTPOMArHUTHASI UHTYKLIUS, ICHCTBHE
MArHUTHOTO TIOJII Ha TPOBOJHUK C TOKOM W JBWKYIIUICS 3apsj,
AIIEKTPOMArHUTHBIC KoJieOaHus u BOJIHBI, NPSMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, IPEJIOMIICHHE, WHTEepP(EpeHIIHs,
Tupakus U Moyisipu3alus CBeTa, TUCIepcus cBeTa, (POTOIEKTPUUECKUN
s dekt (poroaddekt), cBeTOBOE AaBlieHNE, BOSHUKHOBEHHE JTHHEHYATOrO
CIeKTpa  aroMa  BOJOpPOJA,  CCTECTBEHHAas M HMCKYCCTBCHHAs
PaarOaKTHBHOCTh

114

OnuceiBaTh U3YYCHHBIE CBOWMCTBA BEUIECTBA (DIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKUE, DIIEKTPUYECKYIO IPOBOJUMOCTb pA3IUYHBIX CpeA) U
DIIEKTPOMArHUTHBIE  SBIEHUS  (MIPOIECCHI), HCHOIB3YyS  (U3HUECKHe
BCIIMYHUHBIL. BHGKTpH‘IeCKI/Iﬁ 3apslz[, CcHuJia TOKa, BJICKTpI/I‘IGCKOG Haprl)KCHI/IC,
AIIEKTPUYECKOE COMPOTHBIEHUE, pa3sHOCTh moreHiumanoB, JJIC, pabora
TOKAa, HWHAYKIMS MarHuTHOro Tmojs, cwia Ammnepa, cuna JlopeHua,
MHJIYKTUBHOCTbh KaTYIIKH, SHEPTHUS 3JIEKTPUUECKOTO0 U MAarHUTHOTO MOJIEH,
MEePUOJI ¥ 4YacTOTa KoJieOaHUH B KOJ1e0aTeTbHOM KOHTYPE, 3apsijl U CHUjia TOKa
B Mpollecce TapMOHMYECKHX JJIEKTPOMArHUTHBIX KojebaHui, (HoKycHOe
paCCTOﬂHI/Ie N OIITHYECKasa Cujia JIMH3bI, HpI/I OIIMCaHnU HpaBI/IJ'H)HO
TPAKTOBATh PUZNYECKUIN CMBICT UCTIONB3YEMBIX BETTMYHH, HX 0003HAYCHHS
U €IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIUE JAaHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMHU BETMUYMHAMU

115

OnuceIBaTh HN3YUYCHHBIC KBAHTOBBIC SBJICHHUA U IPOLCCCHI, HCIOJIb3YyS
(1)I/ISI/I‘—IQCKI/IC BCIIMYUHBI: CKOPOCTDb 3JICKTPOMAardHuTHLIX BOJIH, JJIWHA BOJIHEBI
N YacCTOTa CBCTA, SHEPIruss U HMITYJIbC (bOTOHa, nepuoJ Imnojiypaciazia,
OHCPrusd CBA3KM ATOMHBIX AACP,; HPHU OIMCAHHWU IIPABUJIIBHO TPAKTOBATbH
(I)I/ISI/ILICCKI/II‘/’I CMBICII HCIIOJIB3YCMBIX BCJIWYHUH, HX 0003HaUYeHUS U




€MHULbI; YKa3bIBaTh (OPMYJBI, CBS3bIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYIrUMH BEJIWYMHAMHU, BBIYUCIATH 3HaueHUE (pusmueckoit
BEJIUYHHBI

11.6

AHanu3upoBaTh GU3NUECKHE TPOLIECCH U SBJICHUS, UCTIONB3YS (pU3NUECKHEe
3aKOHBI M NPUHIMIBL 3akoH OMa, 3aKOHBI IOCIENOBATEIBHOTO U
HapauIeIbHOTO COSIMHEHUS TIPOBOIHUKOB, 3aK0H J[xoyist — JleHna, 3aKoH
AIIEKTPOMArHUTHON MHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPaHEHUS
CBETa, 3aKOHBI OTPAXKCHUS CBETA, 3aKOHBI MTPEJIOMJICHHS CBETa, YPaBHCHHE
Onnmreitna ans  gortodddekrra, 3aKOH COXpPAHEHUS HHEPIHH, 3aKOH
COXPaHECHHS UMITYJIbCa, 3aKOH COXPAaHEHHS HIEKTPHUYECKOT0 3aps/a, 3aKOH
COXpPaHEHUs MAacCOBOI'0 YMCIIA, HOCTYyNaTel bopa, 3aK0H paguoakTUBHOIO
pacrmaaa; mpu 3TOM pPa3lIn4yaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAXEHHE M YCJIOBHUA  (TpaHULBI, OOJIACTH)
IPUMEHHUMOCTH

11.7

11.8

Onpenenarb Hampapj€HWE BEKTOpa MHAYKIMM MArHUTHOTO — IOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl Jlopeniia

CtpouTh M ONHUCHIBATH M300pakeHHE, CO3/IaBAEMOE IUIOCKHM 3€pPKajoM,
TOHKOH JIMH30H

11.9

11.10

11.11

BBINONHATE AKCHEPUMEHTHI 110 HCCIICIOBAHUI0 (DU3HUECKUX SIBICHUU W
MPOIIECCOB C UCIIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPCHUI; IIPH ATOM
dbopmynupoBarth mpodiaeMy (3aauy) U TUroTe3y yueOHOro SKCIIEPUMEHTA,
COOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000PYIOBaHHMSI, IIPOBOJAMUTH OIBIT
U GOPMYJIMPOBATH BHIBOJIBI

OcyiecTBIATh NPSAMbIE U KOCBEHHbIE U3MEpPEHUsl (PU3MUECKUX BEIUYUH;
IpU 3TOM BBIOMpaTh ONTHMAIbHBIN CIOCOO0 M3MEPEHUs U HUCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

UccnenoBate 3aBUCUMOCTH (U3MUECKUX BEIUYMH C HCIOJIb30BAHUEM
NPSIMBIX U3MEPEHUIl; IPH ATOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl TMOJYYEHHON 3aBHCHUMOCTH (DH3WYECKUX BEIUYHH B BUJC
Tabnui ¥ rpaduKoB, AeTaTh BHIBOJABI MO Pe3yabTaTaM UCCIeTOBAHUS

11.12

11.13

11.14

CobmroaTh npaBuia 6€30MacHOTO TpyZAa MPH MPOBEIEHNUHN HCCIe0BaHUM
B paMKax Yy4yeOHOro »JKCIEePUMEHTa, Yy4eOHO-HCCIETOBATEIHCKOU U
IIPOEKTHOM EATEIBHOCTH € UCIOJIB30BAHUEM U3MEPUTEIBHBIX YCTPONCTB
U 1abopaToOpHOro 000pyAOBaHUS

Pemate pacuérHbie 3amaud C SBHO 3alaHHOM (PU3MYECKOW MOJIEIbIO,
UCTIONB3YS (hU3MYeCKHe 3aKOHBI U MPUHIIUIBL; HA OCHOBE aHAJIN3a YCIOBUS
3aga4n BBI6I/IpaTB (1)I/I3I/I‘~I€CKYIO MOJ€JIb, BBIJICIIATH (1)I/ISI/III€CKI/IG BCIIMYHNHBI
u (Gopmynbl, HEOOXOAMMBIE i €€ pEIIeHUs, MPOBOIUTH PACUYETHI U
OIICHHUBATH peaJ'II)HOCTI) HOJ'IyLICHHOFO 3HAYCHUA (1)I/ISI/I‘-I€CKOI>'I BCIIMYHNHBI
Pemate KauyeCTBEHHEIC 3aJ1a4u: BBICTPauBAThH JIOTHYECKH
HETPOTUBOPEUUBYIO IIEMIOYKY PACCYKACHUW € ONMOPOM Ha HM3Yy4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UYECKHE SBICHUS

11.15

Hcnonp3oBath  mpu  pemieHMH — y4yeOHBIX  3aJad  COBpPEMEHHbIE
MH(OPMALlMOHHBIE  TEXHOJOTMM  JUIS  TIOMCKA, CTPYKTYpHUpPOBaHUS,
UHTEpHpeTallid W TNpPEACTaBICHUS YUYEeOHOH U Hay4YHO-TIOMYJISIPHOU
uH(pOpMallMY, TMOJYYEeHHOW U3 PAa3IMYHBIX HCTOYHHMKOB; KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMyro HH(pOpMaIuio




11.16

OOBSACHATh MPUHLUIBI ACHCTBHS MallMH, MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB;, pa3iuuaTh YCJIOBUS UX OC30MaCHOTO HCIIOJNB30BAHUS B
MTOBCEJHEBHOM KU3HU

11.17

[TpuBOIUTH IPUMEPHI BKJIaJ]a POCCUNUCKUX U 3apYOEIKHBIX YUEHBIX -(PU3UKOB
B Pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpPa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

11.19

Hcnonp30BaTh TEOpEeTHUECKHE 3HAHUS MO (HU3HMKE B MOBCEIHEBHOM KU3HU
s obecnieueHust OezomacHOCTH Tpu  oOpameHMH ¢ mnpubopamMu U
TEXHHYECKHMHU YCTPOWCTBAMH, JUIS COXPAHEHHUS 3[0POBbSI M COOIIONCHHS
HOPM 3KOJIOTHYECKOTO TIOBE/ICHHS B OKPYKalOIIeH cpefe

Paborare B rpymme C BBIIOJHEHHEM Ppa3IUYHBIX COLUAIBHBIX pOJIEH,
IUIAaHUPOBATh PabOTy TPYIIIBI, PATMOHATBHO PACIIPENEIATh O0S3aHHOCTH U
IJIaHUPOBATh ACATCIIBHOCTb B HCECTAHAAPTHBIX CHUTYyallUAX, aJICKBATHO
OLICHWBATh BKJAJ KAKJAOTO W3 YYACTHUKOB TPYNIBI B  pEIICHHE
paccMaTpuBaeMOM POOIIEMBI
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Kon
pa3iena

Kon
NpoBepPsieMoOro
3JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

2.1

OU3NKA 1 METO/JbI HAYYHOI'O ITO3HAHU A

1.1

®duszuka — Hayka o npupoze. Hayunsle MeTOpl MO3HAHUS
OKpy’Karoliero mupa. Pollb 3KCliepuMEHTa U TEOpUU B
MpOLIEeCCe MO3HAHUS TPUPOJIbI. DKCIEPUMEHT B BU3HKE

1.2

MopenupoBanue (U3HUECKUX SBICHUM W IPOIECCOB.
Hayunbie rumnore3sl. ®Pu3nueckue 3aKOHbI U TEOPHUH.
['panunpl TpUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpwHITHMI
cooTrBercTBUS. Ponb m mecto ¢u3uku B (OPMHPOBAHUU
COBPEMEHHON Hay4YHOW KapTHUHBI MHUpa, B MPAKTUYECKOM
NEATEILHOCTH JI0AeHU

MEXAHHUKA
KMHEMATHKA

211

212

Mexanunyeckoe JBIKEHUE. OTHOCHTENBHOCTD
MexaHuuyeckoro aBmxkeHus. Cucrema orcuéra. Tpaexkropus

[lepemenienne, cKOpocTh (CpenHsisi CKOPOCTb, MITHOBEHHAas
CKOPOCTh) U YCKOpEHHE MaTepHalbHON TOUKH, UX MPOEKLIUU
Ha ocU cucTteMbl KoopauHat. ClloKEHHE NepeMEIeHUul U
CJIO’KEHUE CKOpOCTel

2.1.3

2.14

2.15

PaBHOMEpHOE ¥ PaBHOYCKOPDEHHOE  IPSIMOJUHEHHOE
JIBUXKEHHE. ['pauKku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHUS, IIYTH U MEPEMEIIECHNS MaTEpUAIbHON TOYKH OT
BpPEMEHHU

CBoOomHOe maieHue. Y CKopeHue CBOOOTHOTO A CHUS
KpuBonuueliHoe nBukeHue. PaBHOMEpHOe JBHXKEHHUE
MaTEpUaIbHOW TOYKH IO OKPYKHOCTH. YTJIOBas CKOPOCTb,
JTUHEeHas CKOPOCTb. ITepuon u qacToTa.
L{eHTpOCTPEMUTENBHOE YCKOPEHHE

2.1.6

TexHudyeckne  yCTpOMCTBA:  CIMAOMETP,  JBUXKCHHUE
CHaps 0B, LICIIHBIE U PEMEHHBIE NIepeIaun

2.1.7

[TpakTuyeckue paboTel. Vi3MepeHne MrHOBEHHOM CKOPOCTH.
Hccnenosanue COOTHOULICHUS MEXIY IIyTSMU,
IIPOWJICHHBIMU TEJIOM 3a IIOCJIECNOBATEIBHBIE PaBHBIE
IIPOMEKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUHU C
Ha4yaJIbHOW CKOPOCTBIO, PABHOW HYIIO. M3yueHue nBuxeHus
HIapuKa B BS3KOM JKMIKOCTH. VM3ydeHue NBHKEHHUS Tela,
OpOLIEHHOTO TOPU30OHTAIBHO

2.2

JTMHAMUKA

2.2.1
2.2.2

IIpunuun orHocutenbHOocTH ['amunes. IlepBbli  3aKoH
HeroTona. IHepunanpHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIun cyneprno3uuuu cuil




2.2.3

Bropoii 3akoH HproToHa mJisi MaTepuaibHOM TOYKU B
uHepuuanbHoit cucreme orcuéra (MCO). Tperuii 3akoH
HrproTOHa 17151 MaTepuallbHBIX TOUEK

2.24
2.2.5

2.2.6

2.2.7

3akoH BceMupHoro Ttsrorenus. Cuna Ttsokectu. IlepBas
KOCMHUYECKasi CKOpOCTh. Bec Tena
Cuia ynpyroctu. 3akoH ['yka

Cuina tpenus. Cyxoe Tpenue. Cumia TpeHHs] CKOJIBXKECHHUS U
cuna TpeHuss mokos. Koaddumment tpenus. Cuia
COMPOTHBIICHUS TIPH JBHKCHUH TEJa B )KUIKOCTH WIIH ra3e

[ToctynarensHoe W BpamaTebHOE NBH)KEHUE aOCOIIOTHO
TBEPJIOTO TENA

2.2.8

MOMEHT CHUJIbI OTHOCUTENILHO OCU Bpaienus. [1nedo cuibl.
VYcnoBus paBHoBecus TBEporo tena B MCO

2.2.9

2.2.10

TexHuueckue YCTpOﬁCTBaI INOAIINITHHUKH, JABHOKCHUC
HCKYCCTBCHHBIX CITYTHHUKOB

[Ipaktuyeckue pabGoTbl. M3ydyeHnue ABMKEHHS OpycKa IO
HAKJIOHHOW IIJIOCKOCTH MOJ| JIEHCTBHEM HECKOJBKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B nedopMupyeMoll IMpy)XWHE M PE3WHOBOM o0Opasie, OT
BeNMMYMHBl uX jaepopmarmu. VccnemoBaHue —yclIoBHA
paBHOBECHSI TBEPAOTO TeJa, UMEIOIIETO OCh BPAILICHHS

2.3

3.1

3AKOHbBI COXPAHEHN A B MEXAHUKE

2.3.1

2.3.2

2.3.3
234

2.35

I/IMHy.]'IBC MaTCpHaHBHOﬁ TOYKH, CHUCTCMblI MATCPHUAJIbHBIX
TOYCK. I/IMHy.]II)C CHJIBI 1 UIBMCHCHHUEC UMITYJIbCaA TCJIa

3akoH coxpaHeHus wummyinsca B HMCO. PeaktuBHOe
JIBUKECHHE

Pabota cuitel
MOoOIIHOCTD CHJIBI

Kunernueckass sHeprusi MaTepHalbHONM TOYKH. Teopema o
KMHETUYECKOM DHEPrUU

2.3.6

ITorenuumanpHas sHeprusd. lloTeHnuanbHas SHEprus yrnpyro
nedopMUpOBaHHON mpykuHbl. [loTeHuuanbHas >Heprus
TeJs1a BOJU3U MOBEPXHOCTH 3eMITU

2.3.7

2.3.8

[TorennuanbHble M HEMOTEHLUANbHBIE CUIIbl. CBSA3b pabOTHI
HENOTEHUUAIbHBIX CHUJI C W3MEHEHHEM MEXaHMUYeCKOM
DHEPrUU CHCTEMBI T€l. 3aKOH COXPaHEHMsI MEXaHMYECKOU
SHEPrUu

anyrI/Ie 1 HCYIIPYTHUEC CTOJIKHOBCHUA

2.3.9

2.3.10

TexHuvyeckue YCTpPOWCTBA: JBUIKEHUE PAKET, BOJOMET,
KOTIep, MPY>KUHHBIA MUCTOIET
[TpakTuueckue paboTel. U3yueHue cBsA3M CKOPOCTEH Te Mpu

Heynpyrom yaape. HMccnemnoBanue cBsi3u paOOTHI CHUIIBI C
W3MEHEHNEM MEXaHUYECKON YHEPTUHU Tesa

MOJIEKYJISIPHASA ®U3MKA U TEPMOJINHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU




3.2

311

OCHOBHBIE  TIOJIOXKEHHS  MOJICKYJISIPHO-KUHETHYECKOU
teopun. bpoyHoBckoe nBmxkenue. uddysus. Xapaktep
JIBUKEHHS M B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA

3.1.2

3.1.3

Mopenu CTpoeHUs Ta30B, KHUAKOCTEH W TBEPIBIX TEN M
00BsICHEHHE CBOMCTB BEILECTBA HA OCHOBE ITHX MOJIEIICH
Macca wmonekyn. KommuectBo BemectBa. IlocrosnHas
ABoraapo

3.14

3.15

TeruioBoe paBHOBecue. Temmneparypa U €€ HW3MEPEHHE.
IlIxana remneparyp Llenbcus

Mogens  uaeanbHoro rasa. (OCHOBHOE  ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HIEAIBHOTO Tra3a

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

AbGcomoTHass ~ TeMmeparypa ~ Kak =~ Mepa  CpeiHei
KMHETUYECKOW DHEPrUM TEIUIOBOTO IBH)KEHUS YaCTHI] rasa.
IIIxana remneparyp KenbBruHa

VpaBuenne Knaneiipona — Menneneesa. 3akon JlanbToHa

['a3oBbie 3akoHBI. M3omporecchl B HICabHOM ra3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: M30TepMa, H30X0pa,
n3zobapa

TexHu4yeckre ycTpoicTBa: TepMOMETP, OapoMeETp

[Ipaktuyeckne paboTsl. M3MepeHne Macchl BO3ayXa B
KJIacCHOM KoMHate. MccnenoBaHue 3aBUCUMOCTH MEXIY
IapaMeTpaMy COCTOSHHUS Pa3pPEKEHHOIO rasa

OCHOBbI TEPMOJMHAMUMKU

321

3.2.2

TepmoauHaMuyeckas cucTeMa. BHYTpeHHss 3Heprus
TEPMOJMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS
KonnuectBo Temnorsl u paborta. BHyTpeHHss sHeprus
OJIHOATOMHOTO MJI€aJIbHOTO ra3a

3.23

Bunpl Ttennonepenauu: TEMJIONPOBOJHOCTb, KOHBEKIUS,
u3nydeHue. TemioéMKoCcTh Tena. YenabHas TEII0EMKOCTh
BellecTBa. PacyéT KommyecTBa TEMIOTHI TPH TEILIONEpe1aye

3.24

IlepBblii 3akOH TepMmoAauHamuKu. IIpuMeHeHue mnepBoro
3aKOHa TEepPMOJMHAMHMKU K wu3ompoueccaM. ['paduueckas
MHTepHpeTanus padoThl ra3a

3.25

3.2.6

TerutoBple MamuHbl. [IpUHIMNBL  AEWCTBHS  TETUIOBBIX
MamuH. [IpeoOpazoBanusi SHEPrUU B TEIJIOBBIX MallMHAaX.
Koaddunment mnoneznoro peiictBus (manee — KILI)
temioBoil mamuHel. [{ukn Kapuo u ero KIT/J

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTs mporeccoB
B npupone. TemnoBele JBHTATENH. JKOJOTMYECKHE
po0JIeMbI TEIIOOHEPTETHKHI

3.2.7

3.2.8

TexHuueckue  yCTpOMCTBa:  JBUraTellb  BHYTPEHHETO
Cropasusi, ObITOBOM XOJOUIbHUK, KOHTUIIHOHED
IIpakTrnueckue paboTHL. N3mepenune YAEIbHON
TEIJIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSAHUMA BEHHIECBA. ®A30BbBIE ITEPEXO/IbI




[TapooOpa3zoBanue u KoHaeHcanus. VcnapeHue u KUTeHHE.

331 VYaenbHas — Temiota  MapooOpa3oBaHMSA.  3aBHCHUMOCTb
TeMIepaTypbl KUTIEHUS OT JaBJICHUS

332 AOcomoTHasT M OTHOCHTENbHAs BIIAXHOCTh BO3JyXa.
Hacelennslii nap
Teépnoe Ttemo. Kpucrammmuyeckne u amopdHbie Tena.

3.3.3 AHU30TpOMUSL CBOMCTB KPUCTAILIOB. JKHAKHE KPUCTAILIBL.
CoBpeMeHHbIE MaTepUalIbl

33.4 IInaBnenne M  KpucraumMsauusa. YJAelbHas TEIUIOTa
riassenus. Cydmumarus

3.3.5 YpaBHeHuUE TEIJIOBOro OanaHca
TexHudeckue yCTpOMCTBA: TUTPOMETP U IICUXPOMETP,

336 KaJIOpUMETpP, TEXHOJOTUU  TOJYYEHHUS COBPEMEHHBIX
MaTepuajoB, B TOM YHCIIE HAHOMATEPHAJOB, U
HAHOTEXHOJIOTUU

3.3.7 [TpakTueckue paboTsl. I3MepeHre BIaXHOCTH BO3AyXa

4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA

411 OnekTpu3anusi Tell. OJeKTpuueckuit 3apsia.  JlBa Buaa
AIIEKTPUIECKHX 3aPSI0B

41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOIHUKU

4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOTr0 3apsiaa

41.4 B3zaumogeiictBue 3apsaoB. 3akoH Kynona
OnexTpuueckoe mone. HampspkEHHOCTh ANEKTPUUYECKOTO

4.1.5 nosst. [IpuHnun cynepnosunuu. JIMHUM HanpsyKEHHOCTH
AIIEKTPUYECKOTO TOJIS

4116 PabGora cun onekrpocratudyeckoro mons. [loTeHiuman.

41 Pa3HocTts noTeHnuaios

417 [TpOBOAHWKY U UIICKTPHUKH B TIOCTOSTHHOM 3JICKTPHICSCKOM
none. JlusnekTpuyeckas MpOHUIIAEMOCTh
ONeKTPOEMKOCTb. Kongencarop. DNeKTPOEMKOCTD

4.1.8 MIJIOCKOTO KOH/JIEHCATOopa. DHeprus 3apsSYKEHHOTO
KOHJ/IeHCaTopa
TexHUYECKHEe YCTPOWCTBA: DJIEKTPOCKOI, 3JIEKTPOMET),

41.9 AIIEKTPOCTATUYECKAS 3aIuTa, 3a3eMIJICHHE
AIIEKTPONPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYMHBIN
MIPUHTEP

41.10 [Ipaktueckne paboTel. HM3mepeHue dIEKTPOEMKOCTH
KOHJIeHCaTopa

[IOCTOSHHBIN DJIEKTPUUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
421 VYcaoBUsS CyIIECTBOBAaHUS IMOCTOSIHHOTO JIIEKTPHUYECKOTO
4.2 Toka. Mctounuku Toka. Cuna Toka. [IocTosSsHHBINA TOK
4.2.2 Hanpspkenue. 3akon Oma Ju1st yyacTka Lenu
423 DJeKTpUYecKoe CONPOTUBICHHUE. Y 1€TbHOE CONPOTUBIICHUE

BC€IICCTBA




11 KJIIACC

4.2.4

4.2.5
4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4211

[TocnenoBarenbHOE, napasuieJIbHOE, CMEIlIaHHOE
COEJIMHEHUE MPOBOIHUKOB

Pabora anekrpuyeckoro Toka. 3akoH Jxoyns — JleHua
MOIIHOCTB 3JEKTPUYECKOTO TOKA

anekTpojBkymas cuwia (nanee — IJIC) m BHyTpeHHee
COIMPOTUBIIEHUE MCTOYHMKA ToKa. 3akoH OMa Jajs MOJHON
(3aMKHYTOM) 35ekTpruueckoi nenu. Koporkoe 3ambikanue
ONEeKTpOHHAas  NPOBOJMMOCTb  TBEPABIX  METAJUIOB.
3aBUCHUMOCTh CONPOTUBIICHUS METAJJIOB OT TEMIIEpaTyphl.
CBepXImpoBOAUMOCTD

DJIeKTpUYeCKui TOK B BakyyMe. CBOMCTBa 3JEKTPOHHBIX
My4KOB

[TonynpoBOIHUKH. CobcTBeHHAs u MPUMECHAs
MIPOBOAMMOCTH MOIYIPOBOAHUKOB. CBOMCTBA P-N mepexoa.
[TosrynnpoBOIHUKOBBIE TPUOOPHI

DJIEKTPUUECKUI TOK B AJIEKTPOJIUTAX. DIEKTPOJIUTHYUECKAS
JUCCOLIMAIUs. DIEKTPOIHU3

4.2.12

OnekTpudyeckuii TOK B razax. CaMOCTOATENbHBIA U
HECaMOCTOSTEIIbHBIN paspsa. Pasnuunsle THUIIBI
CaMOCTOSTENIbHOTO paspsaa. Momuus. [Tnasma

4.2.13

TexHHUueCKue yCcTpocTBa: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKUA TOKa, JJIEKTPOHArpeBaTelbHblE MPUOOPHI,
AIIEKTPOOCBETUTENBHbIE npudopsl, TEPMOMETP
CONPOTUBIICHUS, BAKyyMHBIH JHOJA, TEPMUCTOPHl U
(boTope3nucTophl, MOJYNPOBOAHUKOBBIN AUOJI, TaIbBAHUKA

4.2.14

IIpakTrueckue paboTHI. N3yuenne CMEILIAHHOT O
COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC ucCTOYHMKA TOKA W €ro BHYTPEHHETO
cornpoTtuBienusi. Habmoenue snexrponinsa

Kona
pasaena

4

4.3

Konnposepsiemoro

3JIEMCHTA

IIpoBepsiemble 371eMeHTHI COACPKAHUS

OJIEKTPOAMMHAMUKA

MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHAS MHAYKINA

43.1

IlocTtossHHBIE MarHuTbl. B3auMoJIeNCcTBUE ITOCTOSHHBIX
MAarHuTOB

4.3.2

4.3.3

MaruutHoe moisie. BekTop MarHMTHOM  MHIAYKLHH.
[Ipuniun cynepno3unyu. JIMHUM MarHUTHOM WHAYKIWH.
KapTtuna nuHuii MarHuTHON MHAYKIIMU TOJISI TOCTOSTHHBIX
MarHuToB

MarnuTtHoe mnojie mpoBoJHUKAa ¢ TOKoM. KapTtuna nuHwmii
IIoJI1  JJIMHHOT O HpSIMOFO HpOBO}IHI/IKa nu SaMKHYTOFO
KOJIBLIEBOTO TMPOBOAHMKA, KATYIIKU C TOKOM. OTmbIT
Opcrena. BzanmoelicTBre mpoOBOJHUKOB C TOKOM




5.1

43.4

Cuna Amriepa, €€ MOJIyJIb U HallpaBJICHUE

Cuna Jlopenna, e€ mMoayiabp W HampasieHue. J[BuxeHue

4.3.5 3apsDKCHHOM 4acTULBI B OJHOPOJHOM MarHUTHOM IIOJIE.
Pa6ota cwibl Jlopenia

4.3.6 SIBreHre ANeKTPOMArHUTHON WHIYKITUU

4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKIIUH

438 OJIC wunaykuuu. 3aKOH SJIEKTPOMArHUTHONM MHAYKIUU
Qapanes
BuxpeBoe anektpuueckoe mnose. IJC uUHAYKIUMU B

4.3.9 IIPOBOJHMKE, IBHIKYILIEMCS [TIOCTYNATEIbHO B OJHOPOJHOM
MarHUTHOM I0JIe

4.3.10 ITpaBumo Jlenma

4311 NHAyKTUBHOCTb. SIBnenue CaMOUHIYKIIUH. J1C
CaMOMHTyKITUT

4.3.12 OHeprusi MarHUTHOT'O NOJISl KaTyILIKHU C TOKOM

4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHuueckue  yCTpOMCTBA: IIOCTOSTHHBIE ~ MAarHWTBHL,

4.3.14 AJIEKTPOMArHUTHI, AJIEKTPOBUTATEb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUI, UHAYKIIMOHHAS 11€Yb
[TpakTueckue paboThl. l3ydyeHne MarHUTHOrO MOJS

4315 KaTylIKu ¢ TOKOM. MccnegoBanue E€MCTBUSI TOCTOSIHHOTO

MarHura Ha paMKy C TOKOM. lccrnenoBaHue sBIEHUS
ANEKTPOMATHUTHON MHIYKLIMHU

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

KonebarenpHass  cucrema. CBOOOmHBIE  KOJE€OaHWUS.

5.11 ["apmonnueckue konedanus. Ilepuon, yacrora, aMminTyaa
1 (aza xoneOanmit

512 IIpyXvHHBIN MagsTHUK. MaTeMaTU4eCKUN MassTHUK

513 VYpaBHeHHe rapMOHHUecKuX Konebanuil. Kunemaruueckoe
¥ TMHAMHYECKOE OITMCAaHHUE KOJIEOATEIBHOTO TBM)KECHUS
[IpeBpamenre >HEPrur NP TAPMOHUYECKUX KOJICOAHHSIX.

514 CBs3p aMIUIUTYZIbI KOJEOaHWW MCXOMHON BETUYHHBI C
aMIUTUTYIaMHU KOJIeOaHUH €€ CKOPOCTH B YCKOPEHUS
Konebarenbubiit KOHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE

515 KosiebaHus B HJAEAITBHOM Koje0aTeIbHOM  KOHTYpE.
AHAIIOTHS MEXIY MEXaHUYECKUMH H JIEKTPOMArHUTHBIMHU
kosebanusamu. @opmyna Tomcona

516 3aKOH COXpaHEHUS SHEPTHH B HJICAIbHOM KO0JIeOATEIbHOM
KOHTYpE
BeiHyXIeHHBIE MexaHudeckne KojeOaHus. Pe3oHaHc.

5.1.7 Pe3zonancHas kpuBas. BeIHYXJ€HHbIE 3JIEKTPOMAarHUTHbIE
KOJIeOaHUSI.

5.1.8 ITepemenHbIi ToK. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.

519 MOIIHOCTh ~ NEePEMEHHOr0  TOKAa. AMIUIMTYJIHOE H

HeﬁCTBy}OHIee 3HAYCHUEC CUJIbI TOKA U HAITPSXKCHUA




5.1.10

5.1.11

Tpancdopmarop. [IponsBoacTBo, nepeaayda u morpedieHne
AIIEKTPUYECKOM DHEPrUH. OIKOJOTHYECKHE PHUCKH TMPH
NPOM3BOJICTBE  JJIEKTpUYeCcKOH  dHepruu.  KymbTypa
MCIIOJIb30BaHUS DJICKTPOIHEPTUU B TIOBCETHEBHOM JKU3HU

TexHuueckue yCTpOWCTBa: ceiicMorpad, 3IIEeKTPHUUYECKHMA
3BOHOK, JINHUU 3JIEKTpoIIepenay

5.1.12

[Tpaktuyeckue paboTsl. MccinepoBaHue 3aBUCUMOCTH
neproJia MajbIX KojeOaHuii rpy3a Ha HUTH OT JUIMHBI HUTH
U Macchl rpy3a. McciengoBanye nepeMeHHOro TOKa B LIETIH
U3  TOCIENOBATEIIbHO  COCAVMHEHHBIX  KOHJIEHCATOPA,
KaTyIIKH U PE3UCTOpa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

Mexanndeckue BOJIHBI, yCJI0BUA pacupoCTpaHCHUA.

521 ITepuon. CkopocTh pacHpOCTpaHEHHsS U JUIMHA BOJIHBI.
[Tonepeynsle ¥ IPOIOJIbHBIE BOJHBI

522 WuTepdepentms u qudpaxiust MEXaHHIeCKUX BOJIH

593 3Byk. CkopocTh 3Byka. ['poMkocTh 3ByKa. BricoTa TOHA.
TemOp 3ByKa
OJNeKTPOMAarHuTHblE  BOJHBL.  YCIOBHMS  M3IIy4CHHS

5.2.4 AJEKTPOMArHUTHBIX  BOJIH.  B3ammHas  opueHTauus
BeKTOpoB E, B 1 v B 351eKTpOMarHuTHOM BOJIHE B BaKyyMe

5.2 CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:  OTpaXKeHUE,

525 npejoMIICHUE, TOsIpU3aus, Tudpaxius, HHTepdepeHIus.
CKOpOCTb 3IE€KTPOMArHUTHBIX BOJIH

526 [Ilkama  >JEKTPOMArHUTHBIX  BOJIH. [Tpumenenue
HIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

507 [TpuHIMOBI pagMOCBsI3UM U TeleBuAeHus. Pamuornokarus.
DJIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAFOIIEH cpeibl
TexHUYECKHE YCTPOMCTBA: MY3BIKAJbHBIE WHCTPYMEHTHI,

508 yABTPa3BYKOBasl JIMarHOCTUKAa B TEXHUKE U MEIHIIMHE,
pamap, paadONPUEMHHUK, TEJIEBH30p, aHTEHHA, TeJe]oH,
CBY-nieun

OIITUKA

531 [TpsimonMHEeHOE pacpocTpaHeHWe CBETa B OJHOPOIHOM
cpene. JIyu cBera

532 OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUsl cBeTa. [locTpoenue
U300pKEHHH B INIOCKOM 3epKajie

533 [lpenomnenne  cBera.  3aKOHBI  NPENOMJIGHHS  CBETA.
AOCONIOTHBIN MTOKa3aTesb MPETOMIICHUS

5.3 534 ITonHoe BHyTpeHHEE OTpakeHue. [IpenebHbIi yroi moJIHOro

BHYTPEHHETO OTPaKCHUS

5.35 Hucnepcus ceeta. CnoxxkHblit coctaB 6enoro cera. L[er
Coluparonue W paccewBarolyue JUH3BL. TOHKas JIMH3A.
®dokycHOe pacCTOSTHHE M ONTHYECKas CHJIa TOHKOM JIMH3BI.

5.3.6 [Toctpoerne  w300pakeHWH B COOHMpArONIMX |

pacceuBaromux JuH3ax. dopmyna TOHKOW  JIMH3BL
VYBenuuenue, gaBaeMoe JIMH30M




5.3.7 [Ipenenbr npUMEHUMOCTH T€OMETPHIECKON OTITUKH

Untepdepeniuss csera.  KorepeHTHble  MCTOYHUKH.
538 VYcnoBuss HaOMOAEHUST MaKCUMyMOB W MHHUMYMOB B
e UHTEeP(EPEHIIMOHHOW KapTUHE OT JBYX CHH(]Aa3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB

Hudpakuus ceera. [udpakunonnas pemeérka. YciaoBue
5.3.9 HaONIOJICHUSI TJIaBHBIX MAaKCHUMYMOB TMpU  IaJICHUH

MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKITMOHHYIO PEIIETKY
5.3.10 [Tonstpusanus ceera

TexHUYECKHE YCTPONCTBA: OYKH, Jymna, (oToammapar,
5.3.11 MPOCKIIMOHHBIA  ammapar,  MHKPOCKOI,  TEJIECKOTI,

BOJIOKOHHAS ONTUKA, TH(PpaKIIHOHHAS PerIETKa, MOJSIPOHT

[Mpaktnyeckue  pabotel.  M3MmepeHume  mokazarels

5.3.12 npejomienus. VcciaenoBaHue CBOWCTB M300paKeHHH B
nuH3ax. HabmoaeHue qucnepcun ceera

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunBl  TPUMEHUMOCTH  KJIACCHUYECKOW  MEXaHHUKH.
6.1 [TocTynaTel TEOpUHU OTHOCHUTEIBHOCTH: HWHBAPHUAHTHOCTD
' MOJyJIE  CKOPOCTM CBE€Ta B  Bakyyme, MPHUHIIMII
OTHOCHUTEJIBHOCTH DHHIIITEHHA

6 6.2 OTHOCHUTETBHOCTD OJTHOBPEMEHHOCTH. 3amemieHue
BPEMEHH U COKpAIIEHUE JITHHBI
6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBs3p Macchl C BSHEprued M HMIIYJIbCOM CBOOOJIHOM
YaCTHUILIbl. DHEPIHsl MOKOsi CBOOOHOMN YaCTHUIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OIITUKU
711 ®otonbl. Popmyna [Tnanka cBa3u sHepruu GOTOHA C €ro
YaCTOTOW. DHEPrusi U UMIYJbC PoToHA
71.2 OtkpeiTue U uccienoBanue (oroddpdexra. Onbiter A.l.
CronetoBa. 3akoHbl poTorpdexTa
7.1 713 VpaBHenue OiHmTelHa a1 ¢dororddexra. «KpacHas
rparuiay Gorodddexra
7.1.4 Hasnenue ceera. OnbiTel I[1.H. JIeOGeneBa
7.1.5 XUMHYECKOE JIECTBUE CBETA
716 TexHuueckue ycTpoicTBa: (HOTORNIEMEHT, (POTOJATUHK,
COJIHEUHas OaTapesi, CBETOIUO]
CTPOEHUE ATOMA
Mopens aroma Tomcona. OnbiTer Pezepdopaa mo
7.2.1 UCCIIEIOBAaHMIO cTpoeHHs aToMa. [InanerapHas Mozens
79 aToma

[Toctynatsl bopa. M3nydenue u nornouieHne GOTOHOB MPU

799 MepexoJ/ie aToMa C OJIHOTO YPOBHS JHEPrHUH Ha JPYTOM.
Buner cnekrpoB. CnexkTp ypOBHEW SHEpruum aToma
BOJIOpOJIA




7.3

7.2.3

BonHoBbie cBoiicTBa wactui. Bosusl ge  bpoitns.
KopnyckynsspHO-BOITHOBOM Jyau3M. Hudpaxius
AJIEKTPOHOB Ha KPUCTAIIIIAX

7.2.4

7.2.5

CHoOHTaHHOE U BBIHYKJICHHOE M3JIy4eHUE. Y CTPOMCTBO U
OpUHIMUN paboThI J1a3epa

TexHudyeckue  yCTpPOMCTBA:  CIEKTPAJIbHBIA  aHAIU3
(crieKTpOoCKoII), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktnueckue pabotel. HaOmogenwe nauHEHYATOrO
CIIEKTpa

ATOMHOE A1PO

Metoapl HaOMIOACHUS W PETUCTPAIMHM  JJIEMEHTApPHBIX
YaCTHUII

OtkpeiTie paguoakTuBHOCTH. OmbITel Pesepdopma 1o
OMPENENICHNI0  COCTaBa  PAJMOAKTUBHOTO  HM3JIyYEHUS.
CgoiictBa anb(da-, Oera-, ramMma-usznydeHus. BiusHue
PalnOAKTUBHOCTHU Ha KUBBIE OPraHU3MBI

7.3.3

OTkpseITHE IPOTOHA U HelTpoHa. HykiloHHAs Mozaenb aapa
['eitzenbepra — MBanenko. 3apsia siapa. MaccoBoe 4ucio
siapa. M30Tonkl

7.3.4

Anbda-pacniaf. DJEKTPOHHBIM UM TO3UTPOHHBIA OeTa-
pacnan. ['amma-uznydeHue. 3aKOH  PaJIUOAKTUBHOTO
pacmajna

7.3.5
7.3.6

DHeprus CBsI3U HYKJIOHOB B siape. SnepHbie cuibl. Jledext
Macchl fapa

Snepubie peakuuu. [leneHue u CHHTE3 sSep

7.3.7

SAnepusiii peaktop. TepmosinepHsiii cunrtes. [Ipodbnembr 1
MEePCIEKTUBBl  SJEPHOM  DHEPTreTUKU. IKOJOTUUYECKUE
ACIIEKThI IAEPHON DHEPTETUKU

7.3.8

7.3.9

OnemeHTapHble  4acTULbl.  OTKpBITHE  MO3UTPOHA.
OyHAaMEHTAIbHBIE B3aUMOJECHCTBUS

TexHu4eckue ycTponcTBa: AO3UMETpP, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomba

7.3.10

8.1

8.2

8.3
8.4

8.5

[TpakTuyeckue padotel. MccnenoBanue TpekoB 4acTHIL (110
rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3qHoro Heba. Co3Be3aus, ipkue 3BE3/bI, IIAHETHI,
X BUIUMOEC ABUXKCHHUC

Conneunas cucrema. [1naners! 3emHoO# rpynmnsl. [InaneTsi-
TUTaHThl U MX CIIYTHUKH, KapJIMKOBbIE IUIaHETHI. Maiibie
Tena CoHEYHON CUCTEMBI

Comnrie, potochepa u atmochepa. ComHedHass aKTUBHOCTD
Hcrounuk sHeprun CostHIa U 3BE3]T

3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTUKH: Macca, CBETUMOCTD,
pagMyc, TeMmeparypa, HUX B3aUMOCBs3b. Jlmarpamma
«CTEKTPATBHBIA KJIACC — CBETHUMOCTH». 3BE3/BI TJIABHOU
MIOCJIEA0BATENBHOCTH. 3aBUCHMOCTh «MAacca — CBETUMOCTDH)
JUIs1 3BE3]1 TI1aBHOM TIOCIIEI0BATENbHOCTH




8.6

Buyrpennee crpoenue 38€31. COBpeMEHHBIE TTPEICTABICHUS
0 mpoucxoxiaeHnu u 3Bomonuu ConHIa M 3BE3M. IJTallbl
JKU3HHU 3BE3

8.7

8.8

Mineunbii  Ilyte — wnHama [amaktuka. ChoupanbHas
cTpyKTypa ['anakTuku, pacrpeaesieHue 3BE3/1, ra3a U MbLUIH.
IMonoxxenue u amxenue Conuna B ['amaxktuke. [limockasa u
cdepuueckas mojacucTeMsl ['anakTuku

Tunsl ramaktuk. Paguoranaktuku u kBazapbl. YEpHbie
JBIPBI B IApaX FAJIAKTUK

8.9

8.10

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaOoOua.
Paz0Oeranue ranaktuk. Bospact u paauyc BcenenHoi,
teopus bosnbioro B3psiBa. Mojens «ropsiueit BceneHHoi».
PennkroBoe n3nyuenune

Macmrabnast ctpyktypa Bcenennoil. MeraranakTuka.
Hepeménnbie npo0i1eMbl aCTPOHOMHUU




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka. 10 xknacc. Mskumes I'.51., byxoBues b.b., Corckuii H.H.; noa penakueii
[TapdentreBoit H.A. AknronepHoe obmmecTtBo «M3natensctBo «lIpocBemenuey

» ®usuka. 11 knace. Maxumes I'.4., byxosues b.b., Yapyrun B.M.; noa penakuuei
[TappenTreBoit H.A. Akrroneproe obmmectBo «M3natensctBo «IIpocBenienne

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
https://urok.1c.ru/library/
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