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MHOACHUTEJBbHAA 3AIINCKA

[Iporpamma no ¢usrke 6a30BOro ypoBHS HA YPOBHE CPeNHEro o01ero oOpa3oBaHus paspadoraHa
Ha OCHOBE TIOJIOKEHUN W TpeOOBaHWI K pe3yJbTaTaM OCBOSHHS OCHOBHOU 0O0Opa3oBaTeIbHOU
nporpammbl, ipeacrasieHHbx B PT'OC COO, a Takxke ¢ yuérom (penepanpHoi padoueii mporpaMmmsl
BOCIIUTAHHUS W KOHLENLMH TMpernoaaBaHuss ydeOHOro mnpenvera «®Pusmka» B 00pa3oBaTENbHBIX
opranm3anusx Poccuiickoit @enepaiiny, peau3yomux OCHOBHbIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Conep:xanue mporpaMmbl 1Mo (prisuke HampaBiieHO Ha (HOPMHPOBAHUE €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa obydatommxcs 10—11 kmaccos npu oOyueHnn ux GpusnKe Ha 0A30BOM YPOBHE HA OCHOBE
CHCTEMHO-/IEATEIBHOCTHOrO noxxona. IIporpamma nmo ¢usuke coorsercTByer TpebdoBanusm PI'OC
COO k muaHupyeMbIM JUYHOCTHBIM, MPEAMETHBIM U METANPEIMETHBIM pe3ysibTaTaM OOyYeHHs, a
TAK)KE€ YYUTBHIBAET HEOOXOOUMOCTh pEaM3alUi MEXIPEIMETHBIX CBA3eH (PU3UKH C €CTECTBEHHO-
HAy4YHbIMH Y4eOHbIMU mpenMeTamMu. B Hell ompenessiroTcss OCHOBHBIE LENM M3Y4eHUs (PU3MKH Ha
ypoBHE cpenHero oOmero oOpa3oBaHMsA, IUIAHUPYEMbIE pPE3YJbTaThl OCBOEHHS Kypca (U3UKH:
JUYHOCTHBIE, METAMPeIMETHBIC, IPeMETHbIC (Ha 0a30BOM yPOBHE).

[Iporpamma mo pu3MKe BKIIOYAET:

® [UJJAHUPYEMBIE pPEe3yJIbTaThl OCBOCHHMs Kypca (u3uku Ha Oa30BOM ypOBHE, B TOM YHUCIE

NPEAMETHBIEC PE3YJIbTAThI IO TOAaM OOYUESHHS,

e conepxanue yueOHOro npeamera «@usnka» mno rogam oO0yUeHUsI.

dum3nka Kak Hayka O Hambojee OOIMX 3aKOHAX MPUPOABI, BBICTYIAs B KadecTBe y4eOHOro
npeaMera B INKOJIE, BHOCHT CYINECTBEHHBIH BKJIAJ B CHUCTEMY 3HAHHH 00 OKpPYXKAKOLIEM MHpE.
[IxonpHBIA Kypc GU3NKH — CHCTEMOOOPA3YIOUUIl Il €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3WYECKHE 3aKOHBI JIEKAT B OCHOBE NPOIECCOB M SBJICHHH, H3y4aeMbIX XHUMHEH,
Ouosoruedt, ¢usudeckoit reorpadueit u acrpoHomuei. Mcnonb3oBaHWE W aKTUBHOE MPUMEHEHUE
¢usnyeckux 3HAHWUH ONpenessieT XapakTep M pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, TIOJYYEHHS HOBBIX MATE€PHAJIOB C 33JaHHBIMU
CBOWCTBaMH M Apyrux. M3yueHue QU3NKU BHOCHT OCHOBHOW BKJaJ B (JOPMHPOBAHHE €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa OOy4aroImuxcs, B (OPMHUPOBAHHE YMEHUH NPUMEHSTb HAYYHBIH METO[
MO3HAHUS TIPHU BBITTOJHEHUH UMU YIEOHBIX HCCIEIOBAHUH.

B ocHOBy kypca ¢u3MKU [UIsI YPOBHS CpedHero obimero oOpa3oBaHUs TOJOXKEH PsiA WUIEH,
KOTOpPBIE MOJKHO PacCMaTPUBATh KaK MPUHIIUIIBI €70 IIOCTPOCHHUSI.

Hoesn yenocmnocmu. B COOTBETCTBUU C HEH KypC SIBJISIETCSI JIOTHUECKHM 3aBEPLIEHHBIM, OH
COIEPIKUT MaTepuan M3 BCEX pasnesioB (PM3MKH, BKJIIOUAET KaK BOIMPOCHl KJIACCHYECKOW, TaK H
COBPEMEHHOM (PU3HKHL.

Hoesn cenepanuzayuu. B COOTBETCTBHHM ¢ HEW marepuan Kypca ¢u3nku OOBENUHEH BOKPYT
¢usnyeckux teopuil. BenyumM B Kypce siBisieTcss GOPMHPOBAHHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€PHH, BEIIECTBE U TMOJIE.

Hoesn eymanumapuzayuu. EE peanusanusi mpeamnojaraeT HCIOJb30BaHHE T'YMaHUTAPHOTO
noTeHIMa a PU3NIEeCKON HayKH, OCMBICIICHNE CBSA3H Pa3BUTHs (PU3UKHU C PA3BUTHEM OOIIECTBA, a TAKIKE
C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U 3KOJOTHYECKUMH MTPOOIEMaMH.

Hoesn npuxnaonoii nanpaenennocmu. Kypc (U3HKU mpearnonaraeT 3HAKOMCTBO C LIMPOKHM
KPYT'OM TEXHHUYECKUX U TEXHOJIOTHYECKHUX MPHIOKEHNH U3YUEeHHBIX TEOPHH U 3aKOHOB.

Hoes  oxonoeusayuu  peanusyercs TIOCPENCTBOM BBEIACHUS JJIEMEHTOB  CONEPKaAHMUS,
MOCBALIEHHBIX SKOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHU
U TEXHOJIOTHH, a TAK)Ke 00CYKICHHUS POoOJIeM palMOHATIBHOTO MPUPOAOIIONB30BAHUS H SKOJIOTHIECKOH
0e30MmacHOCTH.

CrepkHEeBBIMU 3JIEMEHTaMHU Kypca (PU3UKH Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHusI SBISFOTCS
¢dusnueckue Teopun (GopMupoBaHHE NMPEACTABICHUN O CTPYKTYpE MOCTPOCHUS (pU3MUECKOl TeopuH,
poiu GpyHIaMEHTaIbHBIX 3aKOHOB U IIPHHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O IPUPOE, IPAHUIIAX
NPUMEHIMOCTH TEOPHIH, IJIs1 OMMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IIPOLIECCOB).



CHCTEeMHO-TIESITENPHOCTHBI MOAXON B Kypce (U3MKH peaNnu3yercss MPekiae BCero 3a CYET
OpTaHU3aLH YKCIIEPUMEHTAIBHON AeATeNbHOCTH o0yJaromuxcs. st 6a3oBoro yposHst kypca pu3uKu
— 3TO HCIIOJIb30BAHUE CHCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U JTAOOPATOPHBIX
padoT, KOTOpBIE B Mporpamme 1o pusnke 0ObETUHEHBI B OO CIIUCOK YYEHUYECKUX MPAKTHIECKIX
padot. Beinenenue B ykazaHHOM IepedHe JadbopaTOpHBIX padOT, MPOBOAUMBIX JIJIsI KOHTPOJIS U OLICHKH,
OCYILIECTBIISIETCS] YHIaCTHUKAMHU 00Pa30BaTEbHOIO MPOLECCa UCXOAS U3 OCOOEHHOCTEH TITaHUPOBAHUS
U ocHameHus: kabunera gusuku. [Ipu 3TomM obecneunBaeTcst OBIageHHE OOYHAIOLINMHCS YMEHUSIMU
NPOBOIUTH KOCBEHHBIE H3MEPEHHsI, UCCIEIOBAHMS 3aBUCUMOCTEH (PU3MUECKUX BEJIMYHH U TIOCTAHOBKY
OTIBITOB 10 TIPOBEPKE MPEATIOKEHHBIX THITOTE3.
Bonpimoe BHIMaHUE yOenseTCsl PEIIEHHIO PAaCUETHBIX M KA4eCTBEHHBIX 3aaad. Ilpu sTtom st
pPAacUYETHBIX 3aJad TNPUOPUTETOM SIBJISIIOTCS 3aJaud C sIBHO 3aJaHHOH (PU3NYECKOH MOJENbIo,
MO3BOJISIFOIINE MPUMEHSTh H3Y4YEHHBIC 3aKOHBI H 3aKOHOMEPHOCTH KaK M3 OTHOTO pa3zena Kypca, Tak u
UHTETPUpPYs 3HAHUS U3 Pa3HBIX pa3fesioB. [ KaueCTBEHHBIX 3a7a4 MPHUOPUTETOM SIBJISTFOTCS 3a1aHUS
Ha OOBSICHEHHE MPOTEKaHMs (PU3NIECKHUX SBJICHUHA U MPOLIECCOB B OKPY’KAIOLIEH XKU3HH, Tpedyromue
BbIOOpa (PU3MUECKON MOJENHN AJIsl CUTYaLuH MPAKTHKO-OPUEHTHPOBAHHOIO XaPaKTEPa.
B coorBerctBuu ¢ TpeboBanusmu @I'OC COO k MaTepHalbHO-TEXHUYECKOMY O0ECTIeYeHUI0
ydeOHOro mpouecca 0a3oBbIli ypOBeHb Kypca (PU3MKM Ha ypOBHE CpeaHero odmero oOpa3oBaHHs
JOJDKEH M3Y4aThCsl B YCJIOBUSX MPEAMETHOrO KaOMHeTa (pU3UKH MIIH B YCJIOBHUSIX MHTETPHPOBAHHOTO
KaOWHeTa MPEAMETOB €CTECTBEHHO-HAYYHOTrO IIWKJIA. B kaOuHeTe Gusnku q0KHO OBITh HEOOXOIUMOE
nadoparopHoe 000OpyIOBaHME AJISI BBIMOJHEHUS YKA3aHHBIX B IpPOrpamMme Mo (U3NKe YICHHIECKHX
NPaKTUYECKUX padoT U IEMOHCTPALIMOHHOE O0OPYAOBaHHE.
JemoHcTpannoHHOe 060pynoBaHne GOPMHUPYETCSI B COOTBETCTBHH C MPUHLIUTIOM MUHUMAJIBHOM
IOCTaTOYHOCTH M 00ECIeunBaeT MOCTAHOBKY MEPEYHCICHHBIX B MPOrpaMMe Mo (PU3UKe KIFOUEBBIX
IEMOHCTpPAlMiA Ul HCCJIEAOBAHUS HM3Yy4YaeMbIX SIBIEHHH M MPOLECCOB, SMIUPHYECKUX U
(yHIaMEHTANbHBIX 3aKOHOB, HX TEXHUYECKUX PUMEHEHUH.
JlaboparopHoe oOOpymOBaHHE ISl YICHUYECKHX MPAKTUYECKUX paboT (PopMHpyeTcs B BUAE
TEMATHYECKIX KOMILJIEKTOB U 00€CIEeUnBaeTCs B pacuére OJHOrO KOMIUIEKTA Ha IBYX OOYYarOIIUXCs.
TemaTuueckne KOMIUIEKTHI JJAOOPaTOPHOTO OOOPYAOBAHUS JOJIKHBI ObITH TOCTPOESHBI HA KOMILIEKCHOM
HCTIOJIB30BAHNH aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, & TAKIKE KOMIIBIOTEPHBIX H3MEPUTENbHBIX CUCTEM
B BUJIe (P POBBIX JaOOpaTOpHIA.
OCHOBHBIMH LIEJISIMH M3Y4eHUS (PU3UKU B 001EeM 00pa30BaHUU SIBIIFOTCS:
e (opMupoBaHHE MHTEpECAa M CTPEMJICHHUs] OOYYarOIUXCs K HAYyYHOMY HM3YYEHHUIO MPUPOIBI,
Pa3BUTHE UX WHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEACTABJICHWA O HAaydyHOM MeToAe TMO3HaHMA U (QopMHpoBaHUE
HCCIIEIOBATEIBCKOTO OTHOLIEHHSI K OKPY KAIOLINM SIBJICHHSM,

e (opMupoBaHHE HAyYHOTO MHPOBO33PEHUS] KaK pe3yJbTaTa H3yYEHUs] OCHOB CTPOCHUS
MaTepuu U PyHIAMEHTAbHBIX 3aKOHOB (DU3HKH,

e (QopmMupoBaHHe yMEHHH OOBSICHITH SIBICHHA C HCIOJb30BaHHWEM (PU3MUECKHUX 3HAHUN U
HAYYHBIX JI0KA3aTEJIbCTB,

e (opMupoOBaHHE MPEACTABICHUHA O POIU (PU3UKHU IJIsI PA3BUTHS APYTHX €CTECTBEHHBIX HAVK,
TEXHUKH U TEXHOJOTUH.
JlocTiokeHne 3TuX 1enell 00eCeunBaeTCsl PeIeHHeM CIeAYIOLINX 3a/1a4 B MPOLIECCE U3yUSHHS
Kypca (HM3UKH Ha YPOBHE CPEIHEro odmero oopa3oBaHus:
e rmpuobpereHne cHCTeMbl 3HaHWH 00 OOmMX (PU3MUECKMX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPUSIX, BKIIIOYAsl MEXAHHMKY, MOJEKYJSIPHYIO (U3UKY, SJIEKTPOIWHAMHKY, KBaHTOBYIO
(U3MKY U 3JIEMEHTBI aCTPOPU3UKY;

¢ (opMupOBaHHE YMEHHH NMPUMEHATh TEOPETHUECKHE 3HAHUS A1 OObACHEHMs (PU3NIECKHX
SIBJIEHUH B IPUPOAE U ISl IPUHATHS MPAKTUUYECKUX PEIISHUH B IOBCEAHEBHOM JKI3HH,



® OCBOEHHE CIOCOOOB PEIIEHHs PA3JIMYHBbIX 3a7a4 C SIBHO 3aIaHHOHM (PU3UUECKON MOIEINbIO,
3ama4, MOAPa3yMEBAIOIINX CAMOCTOSITENbHOE CO3AaHne (PU3NYECKOH MOIENH, aleKBaTHOU
YCJIOBUSIM 33]1a4H;
® [OHMMaHUe (PUINYECKUX OCHOB M NPUHLMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKHX MPOLIECCOB, X BJIUSHUS HA OKPYIKAIOIIYIO CPEny;
® OBJIAJCHHE METONaMH CaMOCTOSITEJIbHOTO IUIAHHUPOBAHHMA W TPOBEACHHUS (PU3MIECKUX
SKCIIEPUMEHTOB, aHaJIW3a M HMHTEPIpeTaludl HHPOPMALMH, ONPENEICHUS JTOCTOBEPHOCTU
MOJIy4€HHOTO Pe3yJIbTaTa,
® CO3/1aHUE YCJIOBUM MAJIsl PA3BUTHUS YMEHHI MNPOEKTHO-UCCIENOBATEIbCKON, TBOPYECKOM
TesITeTbHOCTH.
Ha usyuenne ¢pusuku (6a30BbIi YPOBEHB) HA YPOBHE CPEAHETO 00IIero 00pa3oBaHUs OTBOIUTCS
136 wacos: B 10 kacce — 68 yacos (2 yaca B Hefienmo), B 11 kacce — 68 dacoB (2 "aca B HEIEIO).
[Ipennaraemblii B mporpamMme mo (U3HKe MEPedYeHb JTA0OPATOPHBIX U MPAKTHYECKUX pPadoT
SIBJIIETCSI PEKOMEH/IOBAHHBIM, YUUTENb JeJaeT BHIOOp MPOBENEHHs Ja0OPATOPHBIX pabOT M OIBITOB C
yU€TOM UHINBUAYAIbHBIX OCOOEHHOCTEH 00yHarO X CS.



COAEP/KAHUE OBYYEHUA
10 KJIACC

Pasznen 1. ®u3uka u MeTOABI HAYYHOI0 NO3HAHUS
®usuka — Hayka o mpupoge. Hayunele MeTonbl mo3HaHus OKpyxkaromiero mupa. Pomip
SKCIIEPUMEHTA U TEOPUH B MPOLIECCE TIO3HAHUS MPUPOIBL. IKCIEPUMEHT B (PU3UKE.
MonenupoBanue (pU3NIECKUX SIBIEHUH U mpoueccoB. Hay4nble rumore3sl. Pusznveckne
3aKOHBI U TeOpuH. [ paHUIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. I [pUHIINIT COOTBETCTBUSI.
Ponb m mecro u3uku B (OPMHUPOBAHUM COBPEMEHHOH HAy4YHOH KAapTUHBI MHpPA, B
MPAKTUYECKON ACSITENbHOCTHU JHOAEH.
Jlemoncmpayuu
AHanorosble 1 HUPPOBBIE U3MEPUTENBbHBIC IPUOOPHI, KOMIIBIOTEPHBIE TATUHKH.

Paszpen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe aBukeHHe. (OTHOCHUTEIBHOCTb MeEXaHMUYECKOro mAsmxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemernenue, CKOpOCTb (CpemHsisl CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOPEHHE
MaTepuajbHONW TOYKH, MX MPOEKLMH Ha OCH CUCTeMbl KoopauHAT. ClokeHue nepemeleHuil u
CJIOJKE€HUE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBIoKeHue. I paduku 3aBHCUMOCTH
KOOPJAHMHAT, CKOPOCTH, YCKOPEHMUs], yTU U NEPEMELICHUS] MATEPUAIIBHON TOUYKH OT BPEMEHH.

CobOogHoe nagenue. Y ckopeHue CBOOOTHOTO TaIeHUSI.

KpuBonuneitnoe nBuxkeHue. /[IBukeHue warepuaibHOM TOYKH MO OKPYXXHOCTH C
MOCTOSTHHOW MO MOAYJII0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEHHAas CKOpoCTh. Ilepuon u yacrora
oOpamenust. LieHTpocTpeMHUTENBHOE YCKOPEHNUE.

TexHUUecKre yCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: CIUOMETD, ABUKEHUE CHAPSIOB,
LICITHBIE ¥ PEMEHHBIE IIEPEeaaAYH.

Jlemoncmpayuu

Mogene cucTeMbl OTCUETA, UIUTFOCTPALIUS KHHEMATHUECKUX XapPAKTEPUCTUK JBUKEHUS.

[IpeobpazoBanne NBHXKEHHH C HCIIOJIb30BAHHEM MPOCTHIX MEXAHH3MOB.

ITaneHnue Ten B BO3AYXE U B PA3PEKEHHOM MIPOCTPAHCTBE.

Habmronenne nBmkeHus Tena, OpOIIEHHOrO MO YIJIOM K TOPU30HTY M TOPU30HTANIBHO.

Usmepenune yckopeHusi CBOOOTHOTO MafeHHUsI.

Hanpasnenne ckOpOCTH NPH ABU>KEHHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

H3yueHne HepaBHOMEPHOI'O ABMKEHUS € LEJIBbI0 ONPEAEIeHNUs MTHOBEHHON CKOPOCTH.

Hccnenosanne COOTHOIIEHHs MEKAY MYTSIMU, IPONUAEHHBIMH TEJIOM 3a ITOCJIEeI0BATEIbHbIE
paBHbIE MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM [BM)KEHHMHM C HA4aJbHOM CKOPOCTBIO,
PABHOM HYJIIO.

HsyueHne nBUXKEHHUs IIAPUKA B BSI3KOM JKUJKOCTH.

UzydeHue nBUKEHUS Tea, OPOIEHHOrO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

ITpuaumn otHocutenpHocTH [Nanunes. Ilepseiii 3akoH HetoTona. MHepLManbHbe CUCTEMBI
OTCHUETA.

Macca Tena. Cwuma. IlpuHuun cyneprnosummu cui. Bropoi 3akon HberoToHa st
MaTepuanbHON Touku. Tperuii 3akoH Her0TOHA 111 MaTepHaIbHbBIX TOYEK.

3akoH BceMHUpHOro TaroteHus. Cuma TsxecTu. IlepBas kocMuueckast CKOPOCTb.

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



Tpenne. Bunbl TpeHus (mokosi, ckonbxeHnst, kaueHus1). Cuna tperns. Cyxoe tpenne. Cuna
TPEHUsI CKOJIbXKEHUSI U cuila TpeHus: nokos. Kosdpduument tperns. Cuna conpoTUBICHUS MPU
IBUKEHUHU TeJa B )KUAKOCTH WM rase.

[ToctymaTenbHOE U BpaliaTenbHOE IBUKEHHE a0COTIOTHO TBEPIOTO TEIA.

MoOMEHT CHJIbl OTHOCUTEIBHO OCU BpalueHus. [1neuo cunbl. Y CioBuUs paBHOBECHS TBEPAOTO
Tena.

TexHuyeckue ycTpoiicTBA M IMpakTUYECKOE IMPHUMEHEHHe. MOAIINUIHUKY, ABUXXEHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHnEe NHEPLIUU.

CpaBHeHHe Macc B3aUMOAENCTBYIOLIUX TeJL.

Bropoii 3akon HeroToHa.

Hsmepenue cun.

CnosxeHue cui.

3aBHCHMOCTD CHJIBI YIIPYTOCTH OT Ae(OpMaLuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U AJECHUH.

CpaBHeHHe CUJ TPEHUS NOKOsI, KAUEHUS] U CKOJIBKEHMUSI.

Ycnosust paBHOBECHUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

Uzyuenue neuxeHns Opycka 1Mo HAKJIOHHOH IIOCKOCTH.

Hccnenosanue 3aBUCHUMOCTH CUJ YNIPYTOCTH, BO3HHMKAIOLIMX B IMPYXXUHE U PE3NHOBOM
obpa3sie, oT ux aedopmanum.

Hccnenosanue yCoBU paBHOBECHS TBEPAOIO TENA, UMEIOLIETO OCh BPALCHMUS.

Tema 3. 3axonst coxpanenus 6 mexanuke

Nmnynbc MatepuaabHON TOUYKH (TeNa), CUCTEMbI MaTepPHANBHBIX TOYEeK. HMIybe cubl u
H3MEHEHHE UMITyJIbCca Tejla. 3aKOH COXPaHEeHHs! UMITyJibca. PeakTHBHOE IBHIKEHHE.

Pabora cuibl. MOIIHOCTD CHITBL

Kunernueckasi sHeprusi MarepuasbHOW TOYKH. Teopema 00 M3MEHEHHWH KHHETHUYECKON
SHEpPTHUU.

[TorenumanpHas sHeprus. [loTeHnanbHast SHEPTHs yIpyro aAeGOpMHPOBAHHON NPy KUHBL
[ToreHumanpHast SHEPTHs TeNa BOJU3U OBEPXHOCTH 3EMITH.

[ToreHumanpHBIe W HENMOTEHIHabHbIE CHIIBL CBsi3b pabOThl HEMOTEHLUANBHBIX CHII C
HN3MEHEHHEM MEXaHUYEeCKOW SHEPTruu CUCTEMbI TeJl. 3aKOH COXPAaHEHUs MEXaHUYEeCKOW SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHMUSI.

TexHuueckue yCTpONCTBA U NMPAKTUYECKOE NMPUMEHEHHE. BOAOMET, KONEP, MPYKUHHBIA
MUCTOJIET, ABM)KEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeakxTuBHOE nBUXKEHUE.

[Tepexon MOTeHUMANIBHONW YHEPTUN B KHHETUYECKYIO H OOPaTHO.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

UzyueHne aOCOMIOTHO HEYNpPyroro yaapa ¢ TOMOIIBI0 ABYX OIMHAKOBBIX HHUTSHBIX
MAasiTHUKOB.

UccnenoBanue cBsizu paboTbl CHJIBI C M3MEHEHHEM MEXaHWYEeCKOH 3HEepPruu Tesia Ha
IpUMepe PacTsHKEHUsI PESUHOBOTO JKIYTa.

Pasznen 3. MoaexkyasipHasi pU3HKA H TEPMOAHHAMHKA
Tema 1. Ocrogst MOIEKYIAPHO-KUHEMUUECKOU Meopul
OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETHYECKON TEOPUHU U HX OIBITHOE OOOCHOBAHHE.
BpoyHosckoe nemkenue. Auddysus. Xapakrep IBMKEHUS U B3aUMOIESHCTBUS YaCTULl BEIECTBA.



Monenu CTpOeHUsI Ta30B, JKUAKOCTEH 1 TBEPABIX TN M OObSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
sTuX Moaeneil. Macca u pazmepsl Monieky. Konuuectso Bemmectsa. [loctosinHas ABorazpo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. llkana temneparyp Lleascust.

Mopenp uneanpHoro rasa. OCHOBHOE ypaBHEHHME MOJIEKYJSIPHO-KHHETHYECKONH Teopuu
UICATbHOTO Ta3a. AOCONIOTHasl TeMmIepaTrypa Kak Mepa CpenHell KHHETHYECKOW 3SHEPTruu
TETUIOBOro ABWKEeHMS yacTul ra3a. lllkana remnepatyp KenbBuna. ['a30Bbie 3aKOHBI. Y paBHEHHUE
Menneneesa—Knaneiipona. 3akon JlanproHa. M3omponeccsl B uaeanbHOM Ta3e ¢ MOCTOSTHHBIM
KOJINYECTBOM BelnecTBa. ' padudeckoe mnpencraBieHHe H30MPOLECCOB. HM30TepMa, H30X0pa,
uzobapa.

TexHnueckue yCcTporHCcTBa U MPAKTUYECKOE MPIMEHEHUE: TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OmnbITEl, OOKA3BIBAIOLIME IHUCKPETHOE CTPOCHHE BemecTBa, Gororpaguu MOJEeKy
OPraHUYE€CKUX COCIUHECHU.

OmnbrTe! 10 1M HyY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO IBHKEHHUSI.

Mogens onbita LltepHa.

OnbIThI, JOKAa3bIBAIOLINE CYLIECTBOBAHNE MEXKMOJIEKYJISIPHOIO B3aUMOAENCTBUS.

Mogens, HITFOCTPUPYIOLIAst MIPUPOAY NaBJICHUS ra3a Ha CTEHKU COCYAa.

OnbIThI, WTIOCTPUPYIOLINE YPaBHEHNE COCTOSHUS UA€AJIbHOIO ra3a, H30MpoLecChl.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

Omnpenenenne Macchl BO3AyXa B KJACCHOM KOMHAT€ Ha OCHOBE H3MepeHUil oObéma
KOMHATBI, 1aBJIEHUs] U TEMIIEpaTypbl BO3AyXa B HEM.

Hccnenosanue 3aBUCUMOCTH MEXy MApaMETPAMK COCTOSTHUS Pa3peKEHHOrO rasa.

Tema 2. Ocnoest mepmoOunamuru

TepMonnHaMmuyeckass cucremMa. BHYTpeHHssl 3Heprus TepMOAMHAMHUYECKON CHCTEMBbI U
crocoOr! €€ m3MeHeHus1. KonmuecTBo TemioTel U paboTa. BHYyTpeHHsISI SHEPTHsT OMHOATOMHOTO
UAeanbHOro rasa. Buael tennonepenaun: TEMIONPOBOAHOCTb, KOHBEKLYUS, U3TyUYE€HHE. Y AeNbHAs
TEIUIOEMKOCTB BelecTsa. Koan4ecTso TeIIOTEI IPH TEIUIONepeaaye.

ITonsitue 06 ammabatHoM mpouecce. [lepBeiii 3akoH TepMoanHaMuKU. IIpuMeHeHue
NIEPBOTO 3aKOHA TEPMOAMHAMUKH K m3omnpoueccaM. [ padudeckas nHTepnperanus padoTel rasa.

Bropoii 3akoH TepmonnHamMuku. HeoOpaTuMoCTh POIIECCOB B MPHUPOTIE.

Tennoble MamuHbl. [IpuHIHMNIBL NeficTBHs TerOBBIX MatnuH. [Ipeobpa3zoBanmst SHEPTUU B
TeTuIOBBIX MammnHax. KoaddurmenT noneznoro neficreus Termiosoii Mamudel. Lukn KapHo u ero
k03¢ pULIMEHT MONE3HOro ASHCTBUS. DKOJOTHUECKHE MPOOIEMBI TETIIIOHEPTETHKH.

TexHuyeckue ycTpoiicTBa M MpPaKTHUECKOE TpPUMEHEHHe: JABUIaTelb BHYTPEHHEro
cropaHusi, ObITOBOH XOJIOAMIIBHUK, KOHAHLIMOHED.

Jlemoncmpayuu

H3MmeHeHNe BHYTpEHHEH SHEPruy Teia NMPH COBEPUICHHH palOOTHI. BBUIET MPOOKH W3
OyTBUIKH IO IEHCTBUEM CXKATOTO BO3AyXa, HarpeBanue >(upa B JJATYHHOU TPYOKe MyTEM TPEeHUs
(BUI€OIEMOHCTPALINSA).

U3mMmeHeHNe BHYTpEeHHEH SHEPTUH (TEMIIepaTyphl) Tejla MPH TeIuIonepenaye.

OmnpIT M0 agadaTHOMY PACIIMPEHHIO BO3AyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUTATENSI BHYTPEHHErO CTOPAHMS, PEAKTUBHOTO ABUTATEIS.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

Hsmepenue yaeiapHON TEIIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanun eewjecmea. MDazogvie nepexoont

[TapoobpazoBanue u koHAeHcauus. Micnapenue u kuneHue. AOCOMIOTHAS U OTHOCUTETbHAS
BJIAKHOCTh BO3Myxa. HaceleHHbIH map. YaenpHas TeIuiora mapooOpazoBaHHs. 3aBHCHMOCTH
TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.



Teépnoe teno. Kpucrannmueckue u amopdHbie Tena. AHU3OTPOIHS CBOHCTB KPUCTAILIOB.
Kunxue xpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBieHue W KpuUCTaM3aivs. Y aeabHast
TeruioTa riasieHus. CyOnumanus.

YpasHeHue TerioBoro dajxaHca.

TexHuueckne yCTPOWCTBA M TMPAKTHUECKOE MPUMEHEHHE. THUTPOMETP M IICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTHUH MOJyYeHHsI COBPEMEHHBIX MaTEPUAIOB, B TOM YHCII€ HAHOMATEPUAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIEHHBIX MTAPOB.

Kunenune npu mOHUKEHHOM JaBIIEHHH.

CriocoObl M3MepeHus BJIAKHOCTH.

HaOmroneHne HarpeBaHusi v TUIABJICHHS KPUCTAJUTHUECKOTO BELIECTRA.

JleMOHCTpauus KpUCTAIIIOB.

Vuenuueckuii sxcnepumenm, rabopamopuvie pabonmet

UzmepeHre OTHOCUTENbHOMN BIAXKHOCTH BO3/AyXa.

Pa3nen 4. daekTpoanHaMuka

Tema 1. dnexkmpocmamuka

OnexTpuzauuss Tejn. ONeKTpUYecKuil 3apsn. JlBa BHUAAa BJIEKTPUUECKUX 3apsfoB.
IIpoBogHUKH, TUBTIEKTPUKH U MTONYIPOBOJHUKH. 3aKOH COXPaHEHHsI SJIEKTPUUECKOT0 3apsija.

Bzaumoneiicteue 3apsimoB.  3akoH  Kynona. Toueunslil  siexTpudeckuil  3apsin.
Onektpuueckoe mnone. Hanpsok€HHOCTb snexkTpuueckoro mnoss. IlpuHiun cyneprnozuuuu
BJIEKTPUYECKUX MOJeH. JINHUM HANPsDKEHHOCTH 3JIEKTPUYECKOTO OIS

Pabora cun anekrpocrarndeckoro nojisi. [loreruunan. Pasaocts motenuanos. [IpoBogHuku
U IUBJIEKTPUKU B BJIEKTPOCTATHUECKOM MoJjie. JusnekTpuieckas MPOHULIAEMOCTb.

OnexktpoéMkocth. Konpmencarop. DIEKTPOEMKOCTh IUIOCKOTO KOHNIEHCATOpAa. JHEPTHs
3apsKEHHOTO KOHZEHcaTopa.

TexHudeckue ycTpoiicTBa M MNpaKTUYECKOE NPHUMEHEHHE. 3JEKTPOCKOI, 3JIEKTPOMET,
3JNIEKTPOCTATHYECKAs 3AIMUTA, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIAEHCATOP, KOMHUPOBAIBHBIN
amnmnapar, CTPyUHBIA IPUHTEDP.

Jlemoncmpayuu

YCTpOUCTBO U NPUHLUI ACHCTBUS SJIEKTPOMETPA.

BzaumopeiicTBue Ha3AEKTPU3OBAHHBIX TEJI.

DIIeKTpUUECcKOe MOJIe 3apsyKEHHBIX Tell.

IIpoBOAHUKH B 3JIEKTPOCTATUYECKOM I10JIE.

DJEKTPOCTATUYECKAS 3AIINTA.

JIMBIEeKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOI0 KOHJIEHCATOPa OT IUIOIAAH MIJIACTHH, PACCTOSHUS
MEXy HUMU U AUBJIEKTPUUECKOIN MPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HsmepeHne 351eKTpOEMKOCTH KOHAEHCATOpa.

Tema 2. ITocmoannsiil 31exmpudeckuii mox. Toku ¢ paziuunix cpedax

DNeKTpuUecKkuil TOK. YCIIOBUS CYyLIECTBOBAHMSI 3JIEKTpUUeCcKoro Toka. McTouHuKM TOKa.
Cuna Toka. ITocTosiHHBIN TOK.

Hanpsxenne. 3akon OMa 151 ygacTka LemnH.

DnexkTpuueckoe CONPOTHUBJICHUE. VYnenbHoe COTPOTUBIIEHUE BELIIECTBA.
ITocnenoBarenbHOe, NapajieNbHOE, CMEIIAHHOE COEANHEHNE TPOBOIHUKOB.

Pabora snekrpudeckoro Toka. 3akoH Jlxxoynsi—JleHna. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

DNeKTpOABUKYIIasl CUJla U BHYTPEHHEE CONPOTUBIIEHHE UCTOYHUKA TOKa. 3akoH Oma ans
TIOJTHOM (3aMKHYTOM) 3JIEKTpU4eckoii renu. KopoTkoe 3aMbIKaHue.



DNeKTpOHHas MPOBOAUMOCTD TBEPBIX METANJIOB. 3aBUCUMOCTb COIPOTUBIIEHUS] METAIIIOB
oT TemnepaTypbl. CBEpXIpPOBOAUMOCTD.

DnexkTpuueckuil ToK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBopuuku. CoOCTBEHHasT W TPUMECHAsT MPOBOJUMOCTb IIONYNPOBOAHHUKOB.
CroiictBa p—n-nepexona. [1oxynpoBOIHHKOBBIE TPHOOPHL

DNeKTpUUeckuii TOK B pacTBOpax M pacijiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUYECKas
OUCCOLHALUS. DJIEKTPOIIU3.

DnexkTpuueckuil TOK B razax. CaMOCTOSITENbHBIN 1 HECAMOCTOSITENbHBIN paspsaa. MoaHus.
ITnasma.

TexHUUeCcKUe yCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE. aMIIEPMETP, BOJILTMETP, PEOCTAT,
UCTOUYHUKH TOKA, SJEKTPOHArpeBaTENIbHbIE MPHOOPBI, 3JIEKTPOOCBETUTENbHBIE MPHOOPHI,
TEPMOMETP  CONPOTHBJICHWS, BAaKYyMHBbIH  JHON, TEPMHUCTOPBI U  (POTOPE3UCTOPSI,
MOJIyTIPOBOJHUKOBBIN U0, TajbBAHUKA.

Jlemoncmpayuu

HsmepeHne cuiibl TOKa U HaNpsKEHUsI.

3aBUCUMOCTb COMPOTUBJIEHUS LUIMHAPUYECKUX IMPOBOJHUKOB OT MAJIMHBL, IUIOLIANU
MONEPEYHOr 0 CEYEHUs U MaTepHaa.

CwMmelanHOe coeIUHEHNE TPOBOIHUKOB.

IIpssmoe u3sMepeHue >JIEKTPOABMKYLIEH cuiibl. KOpOTkOe 3aMblkaHHE TrajlbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHUS.

3aBUCUMOCTD CONPOTUBIIEHUS] METAIIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYXA.

OAHOCTOPOHHSISI MPOBOAMMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, rabopamopusie pabontot

HsyueHne CMEIaHHOIO COEANHEHUST PE3UCTOPOB.

HsmepeHne 31eKTpoABHKYIIEeH CHUJIbl HICTOUHHKA TOKA U €10 BHYTPEHHETO CONPOTUBIIEHUS.

Habmonenue snekrponusa.

MexnpeameTHbI€e CBSI3H

Uzyuenue kxypca ¢usuku OazoBoro ypoBHsS B 10 Kjacce OCYIIECTBIACTCS C yUETOM
COIEPIKATENBHBIX MEKIIPEAMETHBIX CBsI3€H C KypcaMH MaTe€MaTUKH, OWOJIOTUH, XHMHH,
reorpauy U TEXHOJIOTHH.

Meoicnpeomemnvie nonsmus, CBsI3aHHBIE C W3yUYE€HHEM METONOB HAYYHOIO MO3HAHUS:
sBJICHHE, HAay4HbIH (akt, rumores3a, (u3nyeckas BEJIMYMHA, 3aKOH, Teopus, HaOJIIOAeHUE,
SKCIEPUMEHT, MOAEIUPOBAHNE, MOAENb, U3MEPEHHE.

Mamemamuxka: pereHne CUCTEMbI ypaBHEHHH, TuHeWHas QyHKus, napabona, runepbona,
ux rpauky U CBOICTBA, TPUTOHOMETPUYECKHUE (QYHKIIMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M WX MPOEKLHUH HAa OCH KOOPAMHAT,
CJIOJKE€HUE BEKTOPOB.

buonoecusn: mexannyeckoe ABIKEHUE B JKUBOH mpupone, nuddysus, 0CMOC, TeII000MeH
JKMBBIX OPTaHU3MOB (BHIBI TETUIONEPEIayuH, TEIIOBOE PABHOBECHE), SJIEKTPUUIECKHE SIBJICHUS B
SKUBOM NpUPOTE.

Xumus: NTUCKPETHOE CTPOEHHUE BEIEeCTBa, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBa,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBAa TBEPABIX TeJN, XKUAKOCTEH W ra3oB, 3JIEKTPUYECKUE
CBOICTBA METAJUIOB, 3JIEKTPOJIUTUYECKAst TUCCOLUALINSA, FaIbBAHUKA.

leoepaghus: BnaxxHOCTh BO3IyXa, BETPBL, OaAPOMETP, TEPMOMETP.

Texnonoeusn: npeodpa3oBaHne ABMKEHUI C UCTIONBb30BAHUEM MEXAHH3MOB, YUET TPEHUS B
TEXHUKE, MOAIIHUITHUKY, HCMOJb30BAHME 3aKOHA COXPAHEHHS HMITYyJIbCa B TEXHHUKE (pakera,
BOJOMET M [pyrue), ABUraTeNlb BHYTPEHHErO CropaHus, napoBas TypOuHa, OBITOBOH
XOJIOIUTIbHUK, KOHJULIMOHEP, TEXHOJIOTHH MOJyUYeHHsl COBPEMEHHBIX MaTepHasloB, B TOM YHUCJIE
HAHOMATEpHAJIIOB, WM  HAHOTEXHOJIOTUH,  BJIEKTPOCTATHYECKas  3aluTa,  3a3€MJICHUE



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydeOHOro mnpeamera «®Dusmka» Ha ypoBHE CpeaHero olOmiero oOpasoBaHUs
(6azoBbIli  ypOBEHb) MOKHO  O0ECIEeYUTh  JOCTHXKEHHE  CIEAYIOMIHNX  JIMYHOCTHBIX,
MeTaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUsI yueOHOro mpenMera «PuU3HMKa» AOJDKHBI OTPAKATh
TOTOBHOCTb U CIOCOOHOCTh OOYYarOIIMUXCsSl PYKOBOACTBOBATHCA CHOPMHUPOBAHHON BHYTpEHHEH
NO3ULIMEH JMYHOCTH, CHCTEMOH LEHHOCTHBIX OPHEHTALMH, TITO3UTHBHBIX BHYTPEHHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPATULHMOHHBIM IIEHHOCTSIM  POCCHICKOro  0O0INecTBa,
pacuIMpeHne XKU3HEHHOTO OMbITa M OIbITa AEATEIBHOCTH B MPOLECCE Pean3alliid OCHOBHBIX
HAINpaBJIEHUI BOCIUTATENIbHON AEATENBHOCTH, B TOM YHCIIE B YaCTH!

1) rpamaaHCKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKTAHCKOW TO3MLMU OOYyYaroIIerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOr0 O0IIeCTBa,

NPUHSITHE TPAJAULUOHHBIX OOIIEUENOBEUECKUX T'YMAHUCTHUECKUX M AEMOKPATHYECKHX
LIEHHOCTEH],

TOTOBHOCTb BECTH COBMECTHYIO IESITeIbHOCTh B HMHTEpEcax TIPakIaHCKOro oOIIecTsa,
y4aCTBOBATh B CAMOYIIPABJICHHH B 00Pa30BaTEIbHON OPTaHU3ALHM;

YMEHHE B3aUMOJIEHCTBOBaTh C COLHMAJbHBIMH HWHCTUTYTAMH B COOTBETCTBHH C HX
($YHKUMSAMU 1 HA3HAYCHUEM,

TOTOBHOCTb K TYMAaHUTAPHOH U BOJIOHTEPCKOH NESITEITbHOCTH,

2) IATPHOTHYECKOT0 BOCIIMTAHHUS:

c(pOpPMHPOBAHHOCTb POCCUHCKOM IPpaKIaHCKOW UACHTHYHOCTH, TaTPUOTH3MA,

LIEHHOCTHOE OTHOIICHHWE K TOCYOAPCTBEHHBIM CHMBOJIAM, IOCTHXKEHUSM POCCHHCKHX
yuéHbIX B 00JacTH (PU3UKU U TEXHUKHY,

3) NyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(OpMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, 3ITHYECKOTO IMOBEICHUS,

CHOCOOHOCTD OLIEHUBATh CUTYALUIO U IPHUHUMATh OCO3HAHHBIE PEIICHUS, OPHEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIGHHOCTH, B TOM YHCJIE B ACATEIbHOCTH YYEHOTO,

OCO3HAaHME JIMYHOT'O BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OyAyIIEero;

4) 3¢TETHYECKOr0 BOCIIUTAHHS:

3CTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAsl 3CTETUKY HAyYHOrO TBOPUYECTBA, MPHUCYILETO
¢dusngeckoil Hayke;

5) TpynoBoro BociuTaHusI:

UHTEPEC K Pa3INIHbIM chepaM npodheCCHOHANBHON e TEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKOH M TEXHHWKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed npodeccun u
peanr30BbIBATh COOCTBEHHBIE YKU3HEHHBIE IJIAHBI,

TOTOBHOCTh U CIOCOOHOCTh K 0Opa3oBaHMIO M caMOOOPa30BaHUIO B 0OnacTH (PU3UKU HA
MPOTSIKEHUH BCEU JKU3HU,

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

cpOPMHUPOBAHHOCTh 3KOJIOTHYECKOW KYJBTYPBl, OCO3HaHHE TJIO0ANBPHOrO XapakTepa
SKOJIOTUYECKUX TPOoOIIeM,

TJIAHUPOBAHUE U OCYLIECTBJICHUE ICUCTBUI B OKPYKAIOLIEH Cpefie Ha OCHOBE 3HAHUS LIeNeil
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA,

pacuIMpeHne OmbITa JESITEIbHOCTH SKOJOTMYECKOH HANpaBJIEHHOCTH HAa OCHOBE
UMEFOIINX CSl 3HAHUHN IO (PU3HKE,

7) HEHHOCTH HAYYHOT0 MO3HAHMA:



cpOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3NIECKON HAYKH,

OCO3HaHME IICHHOCTH HAYYHOU NIEeATENIbHOCTH, TOTOBHOCTh B MPOLIECCE U3yUEHUsS (PU3HKH
OCYILECTBIISTh MPOEKTHYIO U UCCIIEI0BATENbCKYIO AeATENbHOCTD MHANBUAYAIbHO U B IPYIIIE.

METANPEAMETHBIE PE3YJBbTATHI

IMo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE T1eHCTBUSA
basoBble Jornueckune 1eHCTBUA:

CaMOCTOSITENIbHO (HOPMYJTUPOBaTh M aKTYaJHU3UPOBAThH NpOOJeMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

OTIPEAeNATh 1NN AeSITeIbHOCTH, 331aBaTh MapaMeTPhl H KPUTEPHUU UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH ¥ MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NYECKUX SIBIICHUSIX;

pa3pabaThiBaTh TUIAH pElIeHUs MPOOJIEMbI C YUETOM aHAIN3a UMEIOIIUXCS MaTePHATbHBIX
U HEMaTePHAJIbHBIX PECYPCOB,;

BHOCHTH KOPPEKTUBBI B HESTENILHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEJISIM,
OLICHUBATb PUCKU MOCIEICTBUN AESITEIbHOCTH,

KOOPAWHHUPOBATh W BBIMIOJHATH PaldOTy B VCIOBUAX pPEAJbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aMMOEHCTBUSI,

Pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX TPOOIeM.

Ba3oBble nccenoBareibCKue qeHCTBUS

BJaeTh HAYYHOU TEPMUHOJIOTHEN, KJIFOYEBbIMU TIOHATUSAMU W MeTomaMu (HU3HHUECKON
HAYKH,

BJIaJIeTh HABbIKAMH Y4eOHO-MCCIIEAOBATEILCKON U MPOEKTHON AEATEebHOCTH B 00JacTu
(bu3KKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOAOB PeLIeHHs 3a7a4
(U3MYECKOTO COAep KAHUS, MPUMEHEHUIO PA3IMYHBIX METOIOB MO3HAHMS,

BJIAaIeTh BHUIAMHU JESTENbHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETALNH,
peoOPa3OBaAHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CHTYALHSIX, B TOM YHCJIE PU CO3aHUU
y4eOHBIX IPOEKTOB B 001aCTH (PU3HKH,

BBISIBJISITH PUYMHHO-CIIEACTBEHHBIE CBSI3M W AKTyaJIM3UPOBATh 3a7ady, BBIIBUTATH
THITOTE3Y € PelIeHHs], HAXOAUTh apTyMEHTHI JIJIs TOKA3aTeIbCTBA CBOUX YTBEPKICHHUIA, 3aaBaTh
napaMeTpbl U KPUTEPUU PEIICHUS,

AQHAM3UPOBATH MOJIYYCHHBIE B XOJI€ PEIICHUS 3a]Ja4H PEe3YJIbTaThl, KpUTHYECKH OLIEHUBATH
UX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX,

CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIE 3314l B 00pa30BaATEIbHON AEITEILHOCTH, B TOM
YHUCJIe IPU U3YYeHUU (PUZUKHY,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT;

yMETh MePEHOCUTD 3HAHUS O (PH3HKE B MPAKTUYECKYIO 00JIACTh JKU3HEESITEIbHOCTH,

yMETh HHTETPUPOBATh 3HAHMSI U3 PA3HBIX YUEOHBIX MPEIMETOB,;

BBIJIBUTaTh HOBBIE HJIEH, MPEAJIaraTh OPUTHHANIbHBIE IOAXObI M PEIICHUS,

CTaBUTh MPOOJIEMBI U 337a49H, TONYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIaJIeTh HABBIKAMHU MOJYYCHUS] WHPOPMALIUU (PU3UIECKOTO COAEpPKAHUSI U3 UCTOYHUKOB
pPa3HbIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBJIATh TMOWCK, aHAJIHW3, CHCTEMATHU3alHI0 U
WHTEPIPeTAUO HHHOPMALIMK PA3IMYHBIX BUAOB U (OPM MPEICTABICHUS,

OILIEHUBATh JOCTOBEPHOCTh HH(POpMAIIHH;

UCTIOJIb30BaTh CPEeNcTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHUH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OpPraHU3alMOHHBIX 337a4 C COONIOeHUEM
TpeOOBaHUI 3PTOHOMUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, IPaBOBbIX U
STUYECKUX HOPM, HOPM HH()OPMALIMOHHOUN O€30MacHOCTH,



co3/aBaTh TEKCThI (PU3UUECKOTO CONEPKaHUsl B PA3JIMYHBIX (opMarax € YIETOM
Ha3HauYeHMs MHPOPMALIMH U [IeJIEBOH ay TUTOPHH, BEIOUPAst ONTUMAJIbHYIO (POPMY MPEICTaBICHUS
Y BU3YyaJIN3aLUu.

KommyHukaTnBHbIe YHHBepcaabHbIe YyieOHble JeHCTBHS:

OCYILIECTBIISITh OOLIEHNE Ha yPOKaxX (PU3UKH U BO BHEYPOUHOU JESITEITbHOCTH,

pacIio3HaBaTh MPEATIOCHUIKH KOH(PIMKTHBIX CHTYyallli B CMSITYaTh KOH(JIUKTBL,

Pa3BEPHYTO W JIOTMYHO M3J1araTb CBOKO TOYKY 3pPEHUs C HCMOJNb30BAHHEM SI3BIKOBBIX
CPEnCTB,

MIOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON 1 MHANBHIYAIbHOH padoThl;

BBIOMpPATh TEMATHUKy M METOIbI COBMECTHBIX IEHCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MOJKHOCTEHN Ka’KAOT0 4JIeHA KOJUIEKTUBA,

MPUHUMATb LEIM COBMECTHOM [EATEeNBbHOCTH, OpPraHWU30BBIBATH U KOOPAUHUPOBATH
JENCTBUS MO €€ NOCTUXKEHUIO . COCTABJIATH IUIAH AEHCTBUMN, pACIIPEAENATh POJIU C y4ETOM MHEHUN
YYaCTHHUKOB, O0CYKIaTh Pe3yJbTaThl COBMECTHON pabOTHT,

OLICHUBATh KA4E€CTBO CBOETO BKJIAJa U Ka)KIAOTO YYaCTHUKA KOMaH/bI B OOLIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPHSIM;

IpeajaraTb HOBbIE MPOEKTHI, OLEHMBATb WAEH C MO3ULUU HOBHU3HBI, OPUTHMHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE MOBEACHUE B PAa3IMYHBIX CHTyaLUsX,
NPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIEe YHHBepcAJIbHbIE yueOHbIE AeiiCTBHS
Camoopranuzauus:
CaMOCTOSITENTPHO OCYINECTBJISITh IMO3HABATEIBHYIO AEATENbHOCTh B 00JAacTH (PU3UKU U
aCTPOHOMMHU, BBIIBIISITH POOJIEMBI, CTABUTh U (POPMYJIUPOBATE COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENTbHO COCTABJISATH IUJIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/ady, TUIAH
BBIMTOJIHEHHUST MPAKTUYECKOH padoThl € Y4ETOM HMMEIOMIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH U MPEAIOYTEHUI;
J1aBaTh OLIEHKY HOBBIM CHTYaLIUsIM,;
pacUIMpsITh PAMKH y4eOHOTO IIPeAMeTa Ha OCHOBE JIMUHBIX MPENIOUTEHNN;
JeNaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ceds OTBETCTBEHHOCTDH 32
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
crocoOCTBOBATh (POPMUPOBAHHIO U IPOSIBICHHIO SPYIULIUH B 00NacTH (PU3NUKHU, TOCTOSTHHO
MOBBIIIATH CBOI 00Pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLHOHAIbHBII HHTEJIEKT:
JaBaTh OLEHKY HOBBIM CHTYallMsIM, BHOCHUTH KOPPEKTHBBI B NIEATENbHOCTb, OILCHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;
BJIaJIETh HABBIKAMH MMO3HABATEIBHON pedIeKCHN KaK OCO3HAHHSI COBEPIIAEMBIX AEHCTBUI
U MBICITUTEJIbHBIX MTPOLIECCOB, UX PE3yJIbTaTOB M OCHOBAHHIA,
UCTIOJIb30BaTh MPUEMBI peIeKCHH [T OLICHKH CUTYalllH, BBIOOPA BEPHOTO PEIICHUS,
yMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELICHUS 110 X CHIDKEHHIO,
NPUHUMATh MOTUBBI U apT'YMEHTBI JPYTUX MPH aHAJIN3€E PE3yJIbTATOB ACATEIBHOCTY,
NPUHUMATD ceOsl, TOHNMasi CBOM HETOCTATKH U IOCTOMHCTBA,
NPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPH aHAJIN3E PE3yJIbTATOB ACATEIBHOCTH,
NPU3HABATh CBOE MPABO U MPABO APYTHX Ha OIIHOKH.
B mporiecce OCTIKEHUS IMYHOCTHBIX PE3yJIbTATOB OCBOSHHSI MPOrPaMMBbl IO (PU3UKE IS
YPOBHSI cpemaHero odmiero oOpa3oBaHus y OOyHAIOMUXCSI COBEPIISHCTBYETCS SMOIMOHABHBIN
UHTEJUIEKT, PEIIONarar i c¢OpMUPOBAHHOCTS:



CaMOCO3HAHUS, BKJIIOYAIOIIEro CIIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIBHOE COCTOSIHUE,
BUETh HAMPABJICHUS Pa3BUTUSI COOCTBEHHOU SMOIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B cede;

CaMOperyJIUPOBAHUS, BKIFOYAIOLIET0 CAMOKOHTPOJIb, yMEHNE TPUHUMATH OTBETCTBEHHOCTD
3a CBOE MOBENEHUE, CIOCOOHOCTh aIaTHPOBATHCS K SMOLMOHAIBHBIM U3MEHEHHUSM U MPOSIBIISITH
rHOKOCTD, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIMH, BKIIIOYANOIIEH CTPEMIIGHHE K IOCTH)KEHUIO LIEJI U yCIexy,
ONTUMH3M, UHUIIHATUBHOCTh, YMEHHE IeHICTBOBATh HCXOS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIOIEH CIIOCOOHOCTh NMOHMUMATh 3MOLMOHAIBHOE COCTOSIHUE IPYTHX,
YUUTBIBATH €T0 MPU OCYIIECTBJIEHUH OOILIEHHUsI, CTIOCOOHOCTh K COYYBCTBHUIO U CONEPEKIBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAWBATh OTHOLICHUS C JPYTUMHU
JFOIbMH, 3a00TUTBCSI, IPOSIBIIATD HHTEPEC U pa3peraTb KOH(PIUKTHL.

INPEIMETHBIE PE3YJIBTATBI

K xoHnmy obyuenust B 10 kjacce mpeaMeTHble pe3ybTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakatb CHOPMHUPOBAHHOCTD y OOYUAIOIIMXCS] YMEHUH!

JIEMOHCTPHPOBATh HA MPUMEPaxX POJib U MECTO (U3UKU B (POPMHUPOBAHUN COBPEMEHHOMN
HAay4YHOH KapTUHBI MHPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOTUN, B MPAKTUYECKON
NesITeJIbHOCTH JIFOACH;

YUUTBIBATh TPAHHULBI TPUMEHEHUS HW3YYEHHBIX (PU3NYECKUX MOAENeH: MaTepuaibHas
TOYKa, WHEpPLHUAIbHAS CHCTeMa OTC4éTa, abCONIOTHO TBEPIOE TEJO, WUACATbHBIN Ta3, MOIEIH
CTPOEHHS ra3oB, KUIKOCTEN U TBEPHABIX TeJ, TOUEUHbIH 3JEKTPUUECKUM 3apsi NpU peLIeHUuU
(bu3mUecKux 3a1ad,;

pacrno3HaBaTh (hU3NYECKHE SIBJICHUS (MPOLECCh) U OOBSCHSATHL MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KHHETUYECKON TEOpUH CTPOEHHUsl BELIeCTBA U 3JIEKTPOAMHAMUKHU:
pPaBHOMEpPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE MABIDKEHHE, CBOOOJHOE TNaneHHe Tell,
IBW)KEHHUE 10 OKPYKHOCTH, HHEPLIUS, B3aUMOIeHCTBHE Tell, TudQy3ust, OpOyHOBCKOE IBHUKEHUE,
CTPOEHHE JXKUAKOCTEH U TBEPABIX Tell, N3MEHEHHE 00bEMa Tell IPU HarpeBaHUH (OXJIAXKIECHHH),
TEIJIOBOE paBHOBECHE, HCIAapeHue, KOHJAEHCAlLus, IUIaBlieHHe, KPHUCTaUIM3alMs, KUIIEHUE,
BJIAKHOCTb BO3/lyXa, NOBBILIEHNE JaBJIEHUs [a3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBA3b
MEXly NapaMeTpaMHu COCTOSHMs ra3a B H30IpOLeccax, dJEKTpHU3alLus Tej, B3auMOeicTBUe
3aps/I0B,

OIHCHIBATE MEXAHHUYECKOE IBH)KCHUE, HMCIIONB3Yysl (PU3UYECKHEe BEIUYMHBI. KOOPIMHATA,
MyThb, NIEpeMelIeHe, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJla, UMIYJbC Tejla, KMHEeTH4YecKas
SHEprusl, MOTEHLHANbHAsl SHEPrusi, MexaHudeckas paboTa, MeXaHW4YeCKas MOIIHOCTb, IPH
OINUCAaHUHU MPABHIIbHO TPAKTOBATH (PH3UUECKUIH CMBICI UCTIONB3YEMBIX BEJTHUUH, X 0003HAUYCHUS
U €OUHHLBL, HaXOOUTh (POPMYJIBI, CBS3BIBAIOLINE NAHHYIO (DPU3MYECKYIO BEIMYUHY C APYTUMH
BEJIMUHHAMY,

ONMCHIBATb H3y4YEHHbIE TEIJIOBblE CBOICTBa TeN U TEIUIOBbIE SIBIEHHUS, HCIOJB3Ys
¢usndeckne BENWYMHBI [aBJICHUE Ta3a, TEMIIEpPaTypa, CPEeNHsAs KHHETHYEeCKas SHEPrus
XAOTUYECKOrO JIBMJKEHHUS MOJIEKYJ, CPEJHEKBaJpaTHU4HAas CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSST 3Heprus, padora rasa, KO3(pQHUIUEHT IMOJIE3HOro NEHCTBHS TEIJIOBOTO
IBUTATENS, TIPU OMUCAHUU MTPABHIIBHO TPAKTOBATH (PU3NIECKHI CMBICIT HCTIOIB3yEMbIX BEITHYHH,
ux O0O3HAYEeHUs] W EAMHHUIBI, HAaXOAUTb (OPMYJIbL, CBS3bIBAIOIINE NAHHYIO (PH3HUECKYIO
BEJIMUMHY C APYTUMU BETUUYUHAM,

ONMCHIBATb U3YUYEHHbIE DJIEKTPUUECKHE CBONCTBA BEIECTBA M 3JIEKTPUYECKHUE SIBJICHUS
(mporiecchl), UCTIONB3YS (PU3UUECKHE BETUUUHBL JIEKTPUUECKUI 3apsill, SJIEKTPUIECKOE IOJIe,
HaNpsDKEHHOCTb  TIOJIs, MOTEHLMAJ, Pa3HOCTh IOTEHIMANOB, MPU ONHCAHUM IPaBUIIBHO
TPaKTOBaTh (PU3MUECKUII CMBICT HCIONB3YEMBIX BEIHMYWH, HUX O0O3HAUYEHUS W EIUHHLIBL
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BEJIHYHHY C APYTUMH BEITHUYHHAMU,



aHATM3UPOBaTh (PU3NYECKHE MPOLECCHI W SIBICHUS, WUCIOJNb3Yys (U3NYECKHE 3aKOHBI H
MPUHLMNOBL. 3aKOH BceMUpHOro TaroteHus, I, II u Il 3axonbl HploTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKOMN SHEPruy, 3aKOH COXPAaHEHMsI UMITYJIbCa, IPUHLUI CYepHO3ULUN CUJI, IPUHLMII
paBHOIpaBUs MHEPLUMAIBbHBIX CUCTEM OTCUETA, MOJEKYJAPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BELIECTBA, Ia30Bble 3aKOHBI, CBS3b CpelHENH KHWHETHYECKONW 3HEepruu TEIJIOBOrO JBIKEHUS
MOJIEKYJI C abCOJIIOTHOW TeMIepaTypoH, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHUS
3NEKTPUUECKOTO 3apsia, 3aKkoH KyJioHa, MpH 3TOM pasinyarh CIOBECHYIO (OPMYJTHUPOBKY 3aKOHA,
€ro MaTeMaTUYEeCKOE BBIPAKEHHUE U YCJIOBHSI (IpaHHLbI, 00JacTH) MPUMEHUMOCTH,

OOBSICHATH OCHOBHBIE TIPUHIMITBI JEHCTBUS MAIIHUH, TPUOOPOB U TEXHUYECKUX YCTPOKHCTB;
pa3nIuvaTh yCIOBUS HX 0€30MaCHOTO UCMOIB30BAHUS B TIOBCEAHEBHOM KI3HH,

BBIMOJIHATh HKCIEPUMEHTHI IO HCCIENOBAHUIO (U3MYECKUX SIBJICHHH U IMPOLIECCOB C
UCTIONb30BAaHMEM TIPSMBIX U KOCBEHHBIX HW3MEPEeHWH, mpu STOM  (POpMyJIHpOBaTh
npobyieMy/3a1a4uy U TUIIOTE3y YueOHOro 3KCIEepUMEHTa, COOUPATh YCTAHOBKY M3 MPENJIOKEHHOTO
00OpyIOBaHUsI, MPOBOIUTE OMBIT H (HOPMYJIUPOBATH BHIBOJHI,

OCYLIECTBIISITh TpPsSIMbIE W KOCBEHHBIE H3MEPEHHUS (PH3MUYECKUX BEJIUYUH, IMPH 3TOM
BBIOMpPATh ONTHMAJbHBI CIIOCOO W3MEPEHUs] M HCIOJb30BATh HM3BECTHHIE METOMABI OLCHKHU
MOTPELIHOCTEN U3MEPEHUH;

HCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3NIECKIMU BEIMIMHAMH C HCIIOJIb30BAHHEM TPSIMBIX
U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YJBTATHI IMOJYYEHHOH
3aBHCUMOCTH (PM3MUECKUX BEJIMYHH B BHIE TaOJUI] U rpaMKOB, €1aTh BBIBOIBI MO PE3yJIbTaTaM
HCCJIEZIOBAHUS,

coOmoark mpaBuia O€30MacHOrO TPyda NPU TNPOBEACHHHM HCCIENOBAHMNA B paMKax
yueOHOro SKCIEePUMEHTa, Y4YeOHO-UCCIIEIOBATENIbCKOM W MPOEKTHOW AEATEIBHOCTU C
UCTIOJIb30BAHUEM U3MEPHTENBHBIX YCTPOMCTB U TabOpaTOPHOro 000PyAOBaHUS,

pemarb pacyéTHble 3a4aud C SIBHO 33JaHHOW (DU3MUYECKOW MOJENbIO, HCIIONb3Ys
¢u3nUeckne 3aKOHbBI U MPHUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BHIOUPATH (PH3HUECKYIO
MOZIeNIb, BBIACIATh (PU3NUECKHUE BENIUYMHBI W (POPMYINbI, HEOOXOAWMBIE Ui €€ pPEeLICHHS,
MPOBOIAUTH PACUETHI U OLIEHUBATH PEATbHOCTD MOJYYSHHOTO 3HAUeHHST (PU3HMUECKON BEJINYHHBL,

pelaTh KaueCTBEHHbIE 3aJa4d. BbICTPAUBATb JIOTMYECKH HEMPOTHUBOPEUYMBYIO LEMOUKY
pacCy’kKAeHUl ¢ ONOpOi Ha N3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HYeCKUe SBICHHS,

UCTIOJIb30BAaTh MPU PEIIEHUH YIeOHBIX 3a71a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH
IUIl TIOUCKA, CTPYKTYPHUPOBAHMS, HHTEPIPETALUN W TPEACTABICHUS Yy4eOHOW M Hay4yHO-
NOMYJISIPHOM HH(OPMALUH, TTOJYYEHHOH U3 Pa3JIMYHbIX HCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATh
MOJTy4aeMyo HH(POPMAIIHIO;

NPUBOIUTE MPHUMEPB! BKJIAZa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BHTHE
HayKH, OOBSICHEHHE MPOLIECCOB OKPY KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCTIOJIb30BaTh TEOPETUUECKNE 3HAHUS 1O (PU3HMKe B TOBCEAHEBHOM JKU3HU 1151 00€CTIEUEHHSI
Oe3omacHOCTH MpH OOpalieHny ¢ MpUOOpaMu U TEXHUUYECKUMH YCTPOHCTBAMH, I COXPAHEHUS
3I0pOBBSI M COOTIOIEHHSI HOPM SKOJIOIMYECKOT0 TIOBEACHHUS B OKPY KaroIei cpene;

padoTaTh B IpyIIe C BHINIOJHEHUEM PA3JIMUHBIX COLIHABHBIX POJIEH, MUIAHUPOBAaTh padboTy
IPYIIBL, PALMOHATBHO pachpenensiaTb OOA3aHHOCTH U IUIAHUPOBATb JESTENBHOCTh B
HECTaHJAPTHBIX CUTYyaLMsIX, aleKBaTHO OLIEHMBAThb BKJIAJ KaXOro U3 YYaCTHUKOB IPYIIIbI B
pelLIeHne paccMaTpUBaeMO MPOOIEMBL.

K xonmy obyuenust B 11 kjacce nmpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakath CHOPMHUPOBAHHOCTD y OOYUAIOIINXCS] YMEHHH:

JIEMOHCTPHPOBATh HA TMPUMEPaxX POJIb U MECTO (PU3MKU B (POPMHUPOBAHUN COBPEMEHHOMN
HAy4YHOH KapTUHBI MHUPA, B PAa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOTUH, B MPAKTUYECKON
IeSATEIbHOCTH JIFOJIEH, LIEIOCTHOCTh U €MHCTBO (PU3MUECKON KapTUHBI MUPA,

YUUTBIBATb TPAHHULBl NPUMEHEHUS M3YYEHHBIX (PU3NYECKUX MOZENeH: TOYeUHBIH
3JIEKTPUYECKUH 3apsif, Iyd CBETa, TOUEUHBINH HCTOUHUK CBETA, siiepHas MOJielb aTOMa, HyKJIOHHAs
MOJIEJIb ATOMHOTO sIZIpa MPH PeIleHnH (PU3NIECKHX 3a/1aY;



pacrio3HaBaTh (pU3NUECKUE SIBICHUS (MPOIECChl) M OOBSACHATH MX HA OCHOBE 3aKOHOB
3NEKTPOJUHAMUKHA U KBAHTOBOHW (PM3HMKH: 3JIEKTPUYECKas MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE MACHCTBUS TOKA, B3aUMOACHCTBHE MArHUTOB, JJIEKTPOMArHUTHAsS
UHAYKIOWS, JAEHCTBHE MAarHUTHOTO TOJsl HAa MPOBOJHUK C TOKOM MW ABWKYIIUHACS 3apsif,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, MIPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA, OTPAKEHUE,
npejoMiieHue, uHTepdepeHuus, nudpakuus W TOJSPU3ALUS  CBETa, JAUCIEPCHsl CBETA,
doroanexrpudeckuii s3¢dekt (poroaddekr), cCBeTOBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aTOMa BOJIOPO/IA, €CTECTBEHHAs! K UCKYCCTBEHHAs PAITHOAKTUBHOCTB;

OIHCHIBATh HU3YYEHHBbIC CBOICTBA BEINECTBA (DJIEKTPUYECKHE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUECKYI0 MPOBOJUMOCTD PA3JIMYHBIX CPEl) U 3JIEKTPOMArHUTHBIC SIBJICHUs (IIPOLIECCHI),
UCTIONB3Ysl (PU3MYECKHE BETUYMHBL JJIEKTPUUECKHI 3apsii, CHJIAa TOKa, OSJEKTPUIECKOe
HAIpsSDKEHUE, JIEKTPHUECKOE COMMPOTUBIICHUE, PA3HOCTh MOTEHINAIOB, SJIEKTPOIBIKYILAS CHIIA,
paboTa TOKa, MHAYKLMS MAarHUTHOTO MoJisi, cuia Awmmepa, cuia JlopeHIla, MHAYKTUBHOCTB
KaTYIIKH, SHEPTHs 3JIEKTPUYECKOrO M MArHUTHOrO TOJEH, MEePHOoA M 4YacToTa KoieOaHuil B
Koy1e0aTeIbHOM KOHTYpE, 3apsi U CHJIa TOKA B MPOLECCe TaPMOHUYECKUX 3JIEKTPOMArHUTHBIX
kosnebaHul, (POKyCHOE pacCTOSITHME M ONTHYECKasl CHJIa JIMH3BL, NMPU ONHCAHWUU IPABUIBHO
TPAaKTOBaTh (PM3MUECKUI CMBICT HCIIONB3yeMbIX BEJIMYUH, WX OOO3HAYEHUS U EIUHHLBI,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BEJIMYUHY C APYTUMH BEITMUYNHAMU,

OMHUCBHIBAT W3YYEHHBIE KBAHTOBBIC SIBJICHUS] W MPOLIECCHI, HCIONB3Ys (PU3HUECKHE
BEJINYMHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI U YaCTOTa CBETA, BHEPTHUA U
UMITyJIbC (POTOHA, TMEPHOA TMONypacrana, SHEPTUsl CBsI3W ATOMHBIX siiep, NPU OMHCAHUU
NPaBUIBHO TPAKTOBATh (PU3HUUECKUI CMBICH HCIOJB3yEMbIX BEJIUYMH, MX OOO3HAUYeHUs Hu
€IUHULBI, YKa3bIBaTh (POPMYJIbL, CBSI3bIBAIOLINE MNAHHYIO (PU3MYECKYI) BEIUYMHY C JPYTUMHU
BEJINYMHAMH, BBIUNCIATH 3HAaUCHNE (PU3UUECKON BETMINHBI,

AHAM3UPOBaTh (PU3NYECKHE MPOLECCHl W SIBIEHUS, WCIOJB3Yys (U3NYECKHE 3aKOHBI H
npuHOUNbL.  3ak0oH OMa, 3aKOHBI IOCHENOBATENBPHOIO U MApaJUICBHOIO  COCAMHEHUS
MPOBOAHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH BJIEKTPOMAarHUTHOH MHAYKLHWH, 3aKOH
NPSMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHs CBETA, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHHe DiHITelHa 11t poroaddekra, 3aKOH COXpaHEHUS SHEPTUHU, 3aKOH COX PaHEHHSI
UMITYJIbCA, 3aKOH COXPaHEHHs 3JIEKTPHUECKOrO 3apsifa, 3aKOH COXPAaHEHHs] MAaCCOBOTO UHWCIA,
noctyjatel bopa, 3akOH pajgMOAaKTHBHOIO pacraja, NpU 5TOM pa3jiuyaTh CJIOBECHYIO
(bOpMyJIHPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKCHHE M YCIOBHsA (TpaHHULBL, 00NacTH)
NPUMEHUMOCTHY,;

OTpeNeNATh HANpPaBICHHWE BEKTOPa MHAYKLHUHM MArHUTHOTO TOJSI MPOBOAHUKA C TOKOM,
cuibl Amnepa u cuiiel JIopeHua;

CTPOUTH M OMHCHIBATH H300pAKEHHE, CO31aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH30H,

BBIMOJIHATE HKCIEPUMEHTHI IO HCCIENOBAHUIO (U3MYECKUX SIBJICHHH U IPOLIECCOB C
UCTIOJNb30BAHMEM TIPSMBIX M KOCBEHHBIX HM3MEPEHUH: 1mpu 3TOM  (OopMynIHpoBaTh
npobyieMy/3a1a4uy U TUIIOTE3y YueOHOro 3KCIEPUMEHTa, COOUPaTh YCTAHOBKY M3 MPEAJIOKEHHOTO
00OpyIOBaHUsI, MPOBOIUTE OIBIT B (POPMYJIHUPOBATH BHIBOJHI,

OCYLIECTBIISITh TpPsSIMbIE W KOCBEHHBIE H3MEPEHHUS (PH3MUECKHX BEJIUYUH, IMPH 3TOM
BBIOMpPATh ONTHMAJbHBIA CIIOCOO W3MEPEHHS] M HCIOJIb30BATh HM3BECTHBIE METOABI OLIEHKH
MOTrPELIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NIECKUX BEJTUYUH C HCIIOJIb30BAHUEM IMPSMbIX U3MEPEHUIT:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATh PE3YJBTATHI MOJYUYEHHOW 3aBHCUMOCTH
¢usnueckux BENMYMH B BUAe TabmuI W TpaduKoOB, nAenaTh BBIBOABI IO pe3yJbTaTam
UCCIIEIOBAHNS,

coOmoark mpaBuia O€30MacHOrO TPyJda NPHU TNPOBEACHHHM HCCIENOBAHMNA B paMKax
yueOHOro SKCIEePUMEHTa, Y4eOHO-HUCCIIEIOBATENIbCKOM W TNPOEKTHOW  AEATEIBHOCTU C
UCTIOJIb30BAHNEM H3MEPHUTENbHBIX YCTPONUCTB 1 TabOpaTOPHOTro 0O0PyI0BaHUS,



peliaTh pacyéTHble 3amadd C SBHO 3aJaHHOH (DU3UUECKOW MOJENbIO, HCIOJB3Ys
(u3nUeckue 3aKOHbI U MPHUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BHIOUPATh (PH3HUECKYIO
MOJZIeNIb, BBIACIATh (PU3NUECKUE BENIWYHHBI W (POPMYJIBI, HEOOXOIMMBIE ANl €€ peIleHus,
MMpoOBOAUTDH paCLIéTbI " OLUCHUBATL PEAJBHOCTD MTOJYYCHHOI'O 3HAUCHUA q)HSquCKOfI BCJIMYHHBEI,

peuiaTe KAQUECTBCHHLIE 3aAa4yl. BBICTPAUBATL JIOTUYCCKU HEMPOTHUBOPCUUBYHO LCIOUKY
paccyskaeHui ¢ OMOpoii Ha H3y4EHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHE SIBJICHUS,

HCIOJIb30BATh MPU PEILICHUN yLIe6HbIX 3aa4 COBPEMECHHbBIC PIH(l)OpMaL[I/IOHHbIe TEXHOJIOT NN
IUIl TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUN W TNPEACTABICHUS Y4eOHOW W Hay4yHO-
HOHy.]'[prHOfI I/IH(bOpMaL[I/II/I, HOJ'Iy‘leHHOfI U3 Pa3IMYHBIX UCTOYHUKOB, KDUTHUYCCKHU AHAJIU3UPOBATDH
MOJTy4aeMyo HH(POPMAIIHIO;

OOBSICHATh MPUHLHITBI IEHCTBHUS MAIIWH, MPHOOPOB M TEXHUIECKUX YCTPONUCTB, Pa3INdaTh
YCIIOBHSI X OE30MAaCHOTO UCIIONIb30BAHHSI B MOBCEIHEBHOMN JKU3HHU,

NPUBOIUTE MPHUMEPB! BKJIAa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BHTHE
HayKH, B OOBSICHEHHE TIPOLIECCOB OKPYIKAOLIEr0 MUpPA, B PA3BUTHE TEXHUKH U TEXHOJOTH;

HCIOJIb30BATh TCOPETHUUCCKUE 3HAHUA 1O (1)I/ISI/IK6 B HOBCGHHGBHOﬁ JKU3HU OJIA o6ecnequI/I${
0e30macHOCTH TPH OOpallieHnH ¢ MPUOOPaAMH U TEXHUYECKUMHU YCTPOHCTBAMH, s COXPAHEHUS
3I0POBBST M COOJTFOACHHSI HOPM 3KOJIOIMYECKOTO TIOBEIEHH S B OKpYKaroLlei cpere;

paboTaTh B rpymIe C BHINOIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MIIaHUPOBaTh padboTy
rpynrel, panuOHaJIbHO pPacnpeacisiaTb O6ﬂ3aHHOCTI/I U TUIAHUPOBATb ACATCIBHOCTL B
HECTAHAAPTHBIX CUTYyalUAX, aJCKBATHO OLCHUBATH BKJIAA KaAXAOTO M3 YYACTHUKOB I'PYIIIIBI B
peliIeHre paccMaTpUBAEMOil IPOOIEMBI.



TEMATNUECKOE NIAHNPOBAHUME
o
N o C
KonnyecTtBo yacoB

KOHTpO/IbHbIE
paboTbl

HanmeHoBaHVe pa3fenoB 1 Tem

Ne n/n
nporpamMmmbl Bcero

Pasgen 1 PUSUKA N METObl HAYYHO»OIMNO3HAHNA
®dur3nkKa N MeTObl HAy4YHOrO

11 2 1
no3HaHus

WToro no pasgeny 2
Pasgen 2. MEXAHUKA

21 KunHematumka 5

2.2 [nHaMunka 7

2.3 3aKOHbl COXpPaHEeHMA B MexaHuKe 6 1
WToro no pasgeny 18

Pasgen 3 MOJIEKYTAPHAA ®N3NKA N TEPMOANHAMUNKA

OCHOBbI MOJIEKYNAPHO-
KWHeTMYeCKoW Teopun

3.2 OCHOBbI TEPMOANHAMUKMN 10 1
ArperaTHble COCTOSHMA BELLLeCTBa.

31 9

33 da3oBble nepexosbl >
WToro no pasgeny 24
Pasgen 4. 9JIEKTPOANHAMUMKA
4.1 JneKTpocTaTuka 10 1
MOCTOSAHHbIN KTPUYECKUNIA TOK.
4.2 Tglimos pasnmjﬂilx Epe,qegx ° 2 !
WToro no pasgeny 22
PesepBHOe Bpems 2
OBLWEE KOJIMYECTBO YACOB MO 68 5

NMPOrPAMME

lMpaKTnyeckune
paboThbl

ANeKTPOHHbIE (LU POBbIE)
obpasoBaTe/ibHble pecypchbl

binp8;//lw.e800.rn/AY1ANYKOO

bii08://ww.e6800.ru/8K02MC"Xnu
binp8://1.e6800.r/KMb6B X3P
biip8://1.e€800.rn/86KKCXHA7

binp8://T.e€800.ru/HKOY8KOPE
binp8://T.e€800.rn/HK6Kb6K89
biip8://7.e€800.rm/H8M3551CH

binp8://1.e£800.rn/b8KP720bl
biip8://T7.e£800.rm/OEATBO XK Ne


https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

MNOYPOYHOE M/TAHNPOBAHWE
10 K1ACC

KonnyectBo 4acoB
Ne JaTta DNEeKTPOHHbIE LN(POBbIe

Tema ypoka
n/n yp Bcero KorTponbhble  MpakTuteckie n3yvyeHns  obpasoBaTesibHble Pecypchbl
paboThbl paboThbl

dun3nka — Hayka 0 Npupose.
Hayu4Hble MeToAbl NO3HAHUSA
OoKpyXarowero mupa. Ponb un
MeCTO (PU3NKM B
1 (hopmmpoBaHumn 1 bi108;//11.e€800.rn/Y XO08PM1P
COBPEMEHHOM Hay4HOM
KapTWHbI MUpa, B
NPaKTUYeCcKoW AeaTeNbHOCTY
nopei
CrtapToBas KOHTPONbLHasA
pabota

MexaHnyeckoe ABUKeHMe.
OTHOCUTENBLHOCTL
3 MeXaHUYeCKOro ABUXeHNS. 1 bi108;//w.e€800.rn/K8OA0Y52X
MepemelLleHMe, CKOPOCTh,
YCKOpeHue
PaBHOMepHOe
NPSMOJSIMHENHOE ABMXXEHME

PaBHOYCKOpeHHoe
NPSMOJSIMHENHOE ABMXXEHME

CB060aHOE naseHue.

6 YCcKopeHune cBO60AHOIO 1 binp8://1w.e€800.r/MXPb21X81
nageHuns
KprBonuHeHoe ABWXeHNe.

7 [BuxeHve MatepranbHOK 1 binp8://w.e€800.rn/TPbl2C4BK
TOUYKM MO OKPY>KHOCTY

1 1 binp8://11.e£800.rn/8H8X>XXPPY0

1 binp8://11.e6800.rn/b8IMPY21E2

1 bip8://w.e£800.rn/MBLLIK10LB


https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

10

12

13

14

15

MpUHUUN OTHOCUTENILHOCTK
Mannnesa. VHepunanbHble
cucTembl oTcyeta. MepBblii
3aKOH HbloTOHa

Macca Tena. Cuna. MNMpuHumn
cynepnosuymmn cun. Btopoii
3aKOH HbloTOHa ang
MaTepranbHON TOUKM

TpeTunit 3aKoH HbtoTOHA Ans
MaTepmanbHbIX TOYEK

3aKOH BCEMUPHOrO
TAroTeHns. Cuna TAXeCTu.
MMepBas KoCMUYeckas
CKOPOCTb

Cwuna ynpyrocTtun. 3akoH
'yka. Bec Tena

Cuna TpeHus. KoapgpuumneHTt
TpeHunsa. Cuna
COMpPOTUB/EHUSA NPK
LBVXXEHUW Tena B XXMAKOCTY
nnu rase

MocTynartenscHoe U
BpaLLlaTenibHOe ABUXEHWeE
abCcoNTHO TBEPAOrO Tena.
MoMeHT cunbl. [11evo cunel.
Ycnosus paBHoBecus
TBEpAOro Tena

Mmnynbc matepuanbHoi
TOYKU, CUCTEMBI
MaTepuanbHbIX TOYEK.
Mimnynbc cunbl. 3aKoH
COXpaHeHns uMnynbea.
PeakTuBHOe ABMXeHME

binp8://T.e6800.rm160Y 7K

b1108://7.e€800.rn/BY TKAT/10H

binp8://T.e€800.T1Yb414NAK

biip8://T.e€800.rn/6136593MW

binp8://1.e£800.rn/bIbYPXEOB

binp8://1.e£800.rn/M12BUPCM5M

biip8://T.e£800.rn/LLIOANA0TS

binp8://1.e£800.rn/M5rOTKKAC


https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

16

17

18

19

20

21

PaboTa 1 MOLHOCTb CUMbI.
KunHeTnyeckasa aHeprua
maTepuanbHOM" TOUKMN.
Teopema 06 N3MEHEHMWM

AL

KUHETUYECKOWN 3HEPTrnn

MMoTeHUmanbHaa aHeprus.
lMoTeHUWanbLHasa aHeprus
ynpyro aeopmmpoBaHHO
NPYy>XnHbl. MoTeHuanbHas
3Heprusa Tena B6M3m
NOBEPXHOCTU 3emn

lMoTeHUnanbHble U
HenoTeHLMabHble CUMb.
CBA3b paboTbl
HenoTeHLMaNbHbIX CUN C
N3MEHEHNEM MeXaHUYECKOM
3Heprun cuctemol Ten. 3aKoH
COXPaHeHNs MexaHU4eCcKow
aHepruu

NabopaTopHas paboTa
«MccnepgoBaHme CBA3N
paboTbl CUMbI C USMEHEHNEM
MeXaHWYeCKON aHepruu Tena
Ha NprMepe pacTsHXKeHus
PE3VHOBOI0 XryTa»

KoHTponbHas paboTta no
Teme «KnHematumka.
JvHaMmuka. 3aKoHbI
COXpaHeHuNs B MeXaHuKe»
OCHOBHbIE M0M0XeHUs
MONEKYNAPHO-KUHETUYECKON
Teopuun. bpoyHoBcKoe
ABWKeHue. Anddy3sns

biip8://1.e800.rn/NY59b28b

biip8://T.e8800.r1/KbIEX.TNe4KP

blip8://T.e€800.rm/6A30Y T0OXO0

binp8://T.e€800.rn/"1K4K88MO

biips://T.e€800.M/MBKM6EKsYY

biip8://1.e€800.rn/0EY9YYIN2b


https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

22

23

24

25

26

27

28

29

30

Xapaktep ABUXEHUA U
B3aUMOAENCTBUA YacTuL
BewecTea. Mogenn cTpoeHus
rasoB, XXWAKOCTeWR 1 TBEPAbIX
Ten

Macca monekyn. Konnyectso
BelllecTBa. [MocToAHHas
ABoragpo

TenfnoBoe paBHOBECKE.
Temnepatypa u eé
n3mepeHue. Lkana
Temnepatyp Lienbcus

WpaeanbHblil ra3 B MKT.
OcHoBHoe ypaBHeHne MKT

Ab6contoTHas TemnepaTypa
KaK mepa cpeaHei
KWHETUYeCKOW aHeprum
ABWKEHUNA MOSIEKY .
YpaBHeHne MeHaeneeBa-
KnanelipoHa

3akoH JanbToHa. ["a30Bble
3aKOHbI

NabopaTtopHas paboTa
«WccnepgosaHne
3aBMCUMOCTU MeXay
napameTpamu COCTOAHUA
paspexxeHHoro rasa»

M3onpouecckl B naeansHOM
rase u ux rpagumyeckoe
npeacTaBneHue
BHyTpeHHAA aHeprua
TEePMOANHAMUYECKON
CUCTEMbI 1 CMOCO6LI eé

biip8://T.e8800.T/AMY22BKO X

biip8://1.e6800.rn/Pb16A0B13

bip8;//T.e€800.rn/"PKY60A82

bitps://T.e€800.rm/LIKOTY8B2 0

biip8://T.e6800.T/BXL,0Y502P

blip8://T.e€800.rn/Y3"B6613A

binp8://T.e£800.rn/356BbKT96

biip8://1.e800.rn/0213K2K15

binp8://T.e6800.rn/9101TY XT8


https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8

31

32

33

34

35
36
37

38

39

n3meHeHusa. Konmyectso
TennoTbl ¥ paboTa.
BHYTpeHHAA aHeprua
OlHOATOMHOI0 MAeaNbLHOro
rasa

Buabl Tennonepenayn

Y enbHada TennoéMKoCTb
BelllecTBa. KonmyecTso
TENNOTbl Npu
Tennonepegaye.
AjanabaTHbIlii npouecc
MepBbIli 3aKOH
TEPMOLAMHAMUKMN U €ro
nprvMeHeHne K
n3onpotieccam

HeobpaTtumocTb NpoLeccoB B
npupoge. BTopol 3akoH
TepMOLMHAMUKN

MpuHuun peictems n KMNa
Tenn0BOM MaLUUHbI

Linkn KapHo un ero KInna

3konorunyeckue npobnemsbl
TEenn03HepreTUku

O606wWaroLnii ypoK
«MonekynsapHas pu3nka.
OCHOBbI TEPMOANHAMUKM»

KoHTponbHas paboTta no
Teme «MonekynapHas
(hm3mka. OCHOBbI
TepMOANHAMUKIN

b1liP8://T.e€800.rn/36L2079

binP8://1.800.rn/5K3Y4H86b

bii08://ww.eé800.ru/2H06K30/18

bi108://11.e€800.ru/885b"6PT8

b1108://7.€800.ru/BLCBENMINMC
bino8://ww.e€800.rn/4XP8NOY7TM
biip8://T.e€800.rn/P072MYM81

biip8://T.e£800.rmn/9EK206B6"P

bin08://T7.e€800.rn/KCNAYE62X


https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

40

41

42

43

44

45

46

47

48

Mapoobpa3oBaHue U
KOHAeHcaunsa. VicnapeHue n
KuneHue

ADOCONMTHAA U
OTHOCUTe/IbHasa BNaXXHOCTb
BO3Ayxa. HacblILEeHHbI nap

TBéppoe Teno.
Kpuctannmyeckue n
amopHble Tena.
AHMN30TPONUS CBONCTB
KpucTtannos. XXuakue
Kpuctannbl. CoBpeMeHHbIE
maTepuasbl

lMnaBneHue un
Kpuctannusauma. Y genoHas
TensoTa naaB/eHuns.
Cybnumauus

YpaBHeHMe Ten0BOro
6anaHca

AnekTpusauuma Ten.
AnekTpnyeckunin 3apsag. Asa
BMAA 31EeKTPUYECKMX 3apsf0B

MpOBOLHUKN, ANINEKTPUKN Y
NoNynpoBOLHUKMN.3aKOH
COXPaHeHUs 3NeKTPUYECKOro
3apaga

B3aumopencTeme 3apsios.
3akoH KynoHa. To4yeuHbli
3NEKTPUYECKIIA 3apss

Hanps»XéHHoCTb

3N1eKTPUYecKoro nons.
MpuHUUn cynepnosnymmn

binp8://w.e€800.ru/X480078EE

binp8://w.e€800.ru/98HY AEEMM

binp8://w.e€800.ru/IXP"bM2KK

biip8://w.e€800.ru/0X11706 MK

bip8://T.e£800.rn/0LLIXOK211

bip8://w.e£800.rn/01287°86M

bip8://T.e£800.rn/P3YYPONYH

biip8://T.e£800.rn/5WBLUTHH

bi1p8://11.e£800.rm/9r KA"B2Y 6


https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

49

50

51

52

53

54

95

3NEKTPMNYECKNX MONeil.
JINHUM HanpAXXEHHOCTK

PaboTa cun
3NeKTpOoCTaTNYecKoro nons.
MoTeHuman. Pa3sHOCTb
noTeHLnanos

IMPOBOAHUKN U AN3NEKTPUKN
B 3/IEKTPOCTATUYECKOM Mone.
[naneKTpnyeckas
NPoHWLLaeMoCTb

ONEeKTPOEMKOCTb.
KoHfeHcatop

DNeKTPOEMKOCThL MI0CKOro
KOHJeHcaTopa. SHeprus
3apsXKEHHOro KoHaeHcaropa

NabopaTopHas paboTa
"3mepeHune
3N1EKTPOEMKOCTH
KOHZeHcaTopa"

MpuHUMN aericTBua n
NPUMeHeH1e KOHAEeHCaTopoB,
KOMMpOoBanbLHOro annapara,
CTPYMHOr0 NpuHTEpa.
JNeKTpocTaTnyeckas
3alnTa. 3asemneHue
anekTponpuoéopos
SNeKTPUYECKUNIA TOK,
YC/I0BUS €ro CyLecTBOBaHUSA.
MoCTOAHHBIN TOK. Cuna
TOKa. Hanps»eHwue.
ConpotueneHune. 3akoH Oma
[N ydacTka Lenu

binP8://1.e€800.rn/YOPBE9ABLP

bin08://11.8800.rn/12P283122

bin08://7.e£800.rn/B1LPKB52"

biip8://T.e£800.rn/XPLIKP82Y8

bi108://T.e€800.rn/PBOM4P845

binp8://T.e€800.rm/H309PKHYY

binp8://1.e£800.rn/b6Y72A4B7


https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

57

58

59

60

61

MocnepoBaTtenbHOeE,
napannensHoe, cMelLiaHHoe
coeiMHeHne NPOBOAHNKOB.
NabopaTtopHas paboTa
«l13yyeHne CMeLlaHHOoro
COeIMHEHNA Pe3NCTOPOB»

PaboTa 1 MOLHOCTb
3NEKTPUYECKOro ToKa. 3aKoH
xoyna-fleHua

3akoH Oma ans NonHow
(3aMKHYTOW)3NEKTPMYECKOA
uenu. KopoTKoe 3ambIKaHMe.
NabopaTtopHas paboTa
«M3mepeHune 34C
NCTOYHMKA TOKA U ero
BHYTPEHHEr 0
COMpPOTUB/IEHNA»

Pe3epBHbIli YPOK.
KoHTponbHas pabota no
Teme "InekTpoanHamumka" /
Bcepoccuiickas nposepoyHas
pabota

O6o6LwaroLnii ypok
«INEeKTPoSNHaMMNKa» /
Bcepoccuiickas npoBepoyHas
paboTa

ANEeKTPOHHaa NPoBOANMOCTb
TBEPAbIX MeTas/o0B.
3aBUCMMOCTb
COMPOTWB/IEHNA META/NOB OT
Temmneparypbl.
CBepxnpoBOAMMOCTb

0.5

0.5

binP8://1.e€800.rn/8bKT3LPLK.
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DNeKTPMNYECKUIA TOK B
62 Bakyyme. CBOIACTBa 1
3NIEKTPOHHBIX MY4YKOB

MMonynpoBoAHNKN, UX
cobcTBEHHAsA 1 NpUMecHas
npoBogumocTb. CBolicTBa
p—n-nepexoja.
MonynpoBoAHWKOBbIE
npnoéopbl
ANeKTpUYeCcKnii ToK B
pacTeBopax W pacniasax
64 3NeKTPOSINTOB. 1
SNEeKTPONUTMYECKAS
auccoupnanma. NeKTponmns3

ANeKTPUYECKMiA TOK B rasax.
65 CamocTosiTeNbHbIN 1 1
HecamoCTOSATe/IbHbIN paspsa.

MonHus. lNMna3ma

AnekTpryeckme npnbopsbl u
YCTPOWNCTBA U KX

66 NPaKTUYeCKoe NpUMeHeHwue. 1
MpaBuna TeXHUKK
6e3onacHocTH

KoHTponbHas paboTa no
TeMe «3INeKTpocTaTuKa.

63

67 MOCTOSHHBIN 3N1EKTPUYECKMIA 1
TOK. TOKW B pasnnyHbIX
cpefax»
Pe3epBHbIli YPOK.

68 0O606LWaLWNiA YPOoK Mo 1

Temam 10 Knacca

OBLLEE KOJIMYECTBO HACOB

Mo NPOrPAMME 68

biip8://w.eé800.ru/4CCYC1785

biip8://T.e6800.rn/855ALLIOLIK.

bip8://T.e€800.rn/0LLOL Y91

biip8://T.e£800.rn/2Y X2KbP OA

bitps://T.eé800.r/FKOA02KLIP5

biip8://T.e€800.rn/PASKHO P4

biip8://1.e6800.rn/MIbOATE8K


https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

ITPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHUA OCHOBHOM
OBPA3OBATEJIBHOU INTPOI'PAMMBI

10 KJIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble IpeaAMeTHbIE PE3yJbTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeHero 00mero o0pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha TNpUMEpPax poOJb W MeCTO (U3HKH B
(bopMUPOBaHUH COBPEMEHHON HAYYHOW KapTHUHBI MUPA, B PA3BUTHH
COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUI, B MPAKTUYECKON AEATEIbHOCTH
JIoaei

10.2

VY4UTBIBATH MPAHHUIIBI IPUMEHEHUS U3yUEHHBIX (PH3MUECKUX MONETICH:
MaTepHuajbHas TOYKA, WHEpPILUAJbHAsl CUCTEMa OTCUETa, aOCOJIOTHO
TBEPOE TEJIO, UeaTbHBIN ra3; MOJEU CTPOSHHSI Ta30B, KUIKOCTEH U
TBEPABIX TeJ, TOYEUHBIA 3JIEKTPUUECKUN 3apsig — NpPU pPELIEeHUU
(bu3nUecKUX 3a1a4

10.3

PacnioznaBate pusnueckue siBaeHus (MPOLECCh) H OOBACHATh UX HA
OCHOBE 3aKOHOB MEXAHHUKH, MOJEKYJISPHO-KMHETUYECKOH TEOpUHU
CTPOSHHsI BEIIECTBA M JJICKTPOIAUHAMUKH. DPABHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUJKEHUE, CBOOOTHOE MaICHHE
TEJ, ABWKEHHE MO OKPYXKHOCTH, WHEPIHS, B3aHUMOAEHCTBHUE TET,
nudpdy3usi, OpPOYHOBCKOE [BIIKEHUE, CTPOEHUE JKUAKOCTEH W
TBEPABIX TeJ, HW3MEHEHHe O0béMa Ten TMpH HarpeBaHUU
(oXJakIeHun), TETUIOBOE pPaBHOBECHE, HMCTApEHUEe, KOHIEHCAIHs,
IUTaBJIEHUE, KPHUCTAJUTM3ALIMsA, KHIIGHUE, BIIAKHOCTb BO3/yXa,
MOBBIUICHUE [ABJCHHS Ta3a MPH €ro HarpeBaHUH B 3aKPBITOM
cocyne, CBsI3b MEXKIy NapaMeTpaMH COCTOSHHSL ra3a B
U30MPOLIECCax; JIEKTPU3ALMUS TeJl, B3AUMOCHCTBUE 3aPsiIOB

10.4

OnuceBaTh MEXaHUYECKOE IBW)KEHUE, HCIONb3ys (pusndeckne
BEJIMYMHBI. KOOPJAUHATA, NTyThb, IEPEMELIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWIa, HMIYJbC Tejla, KUHETHYECKas DHEPIwus,
NOTEHIMAaJbHAs JHEPrusi, MexaHudeckas paboTa, MexaHHUYecKas
MOIITHOCTD, MPH OINHUCAHUH MPABHJIBHO TPAKTOBATh (PUINUECKUI
CMBICJT HCHOJB3YEMBIX BEJWYHMH, WX OOO3HAUEHWs W EIMHULIBI,
HAXOIUTb (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3NIECKYIO BEJIUIHHY
C IPYTMMH BEJIMYHHAMHU

10.5

OnuceiBaTh M3YYEHHBIE TEIJIOBbIE CBOWCTBA TEl U TEIJIOBBIE
SIBIIEHUS, HCIONB3ysl (U3HYECKHe BEJUYHHBI aBJEHHE Tra3a,
TEMIIEPATypa, CPEmHsAsT KUHETHYECKas JHEPrHs XaOTHYECKOro
IBUKEHUsI MOJIEKYJ, CpeIHEKBaapaTHYHAs CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHsisi JHeprusi, pabora rasa,
KO3((ULHEHT TOJIE3HOTO NEWCTBUS TEIJIOBOTO JBUTATENS;, IMPU
ONMKMCAHWU  MPABUJIBHO  TPAKTOBaTh  (PUBUYECKHH  CMBICI
UCTIONIb3YEMbIX BEJNUYHH, UX OOO3HAYEHUS U EIMHHUIIBI, HAXOIUTh
(bOpMyJibl, CBS3BIBAIOINE MAHHYKD (U3UYECKYIO BEIUYHHY C
APYTUMHU BEJIMYHUHAM

10.6

OnuceBaTh M3YYEHHbIC JJIEKTPUUECKHE CBOWCTBA BEINECTBA U
JNEKTPUYECKUE SIBICHUS (MPOLIECChI), UCTONB3ys (PU3NUECKHE
BEJINYMHBL,  SJCKTPUYECKUN  3apsif,  DJEKTPUYECKOE  TIOJE,




HANpPsDKEHHOCTD MMOJIs,, MOTEHLMAN, Pa3sHOCTh IMOTEHLUAIOB, IIPH
ONMMCAaHUM  TPABWJIBHO  TPAKTOBaThb  (PU3MUECKUH  CMBICT
UCTIONB3YEMBIX BEJIMYWH, UX OOO3HAYEHMs W €IMHUIIBI;, YKa3bIBATh
(bopMyJIBI, CBI3BIBAIOIINE JAHHYIO (PU3NIECKYIO BEJTHMUUHY C IPYTUMHU
BEJIMYMHAMU

10.7

aHATU3UPOBaTh (PU3MUECKHE TPOLIECCHl U  SIBJICHUS, HCIIONIB3Ys
¢dusnyeckne 3aKOHBI U MPUHIIHIbL, 3aKOH BCEMHUPHOTO TATOTEHHMS, |,
II u 111 3axonBI HBIOTOHA, 3aKOH COXPaHEHUs] MEXaHUYECKON SHEPIuH,
3aKOH COXPaHEHUs UMITYJIbCA, TPUHLUII CYIEPIIO3ULIUHU CUJT, TPUHLUI
pPaBHONPABUS HMHEPLMAIBHBIX CHUCTEM OTCYETA, MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHUS BEIECTBA, Ia30BbI€ 3aKOHBI, CBSI3b
CpelHeW KUHETHYECKOW SHEPrUM TEIUIOBOIO NBWXKEHHUSI MOJIEKYJ C
abCOMIOTHON TeMMepaTypPoid, MEPBbINA 3aKOH TEPMOIUHAMUKH, 3aKOH
COXpaHEHHUs1 3JIEKTPUYECKOro 3apsipa, 3akoH Kynona, mpu 3TOM
pa3IuYaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOe
BBIPAKEHHE U YCIOBUS (TpaHULIbl, 00JACTH) MPUMEHUMOCTH

10.8

OOBSCHIATH OCHOBHBIC NMPUHLUIBI JCHCTBHUS MAIIMH, NPUOOPOB U
TEXHUYECKHX YCTPOWCTB, pa3iIn4aTh YCIOBHUA HUX 0€30mMacHOro
WCIIOJIB30BAHUS B IOBCETHEBHOM JKU3HHU

10.9

BBIMONHSTD S5KCIIEPUMEHTBI 110 HUCCIIETOBAHUIO (PH3HUSCKUX SIBICHHIH
U MPOLIECCOB C UCIMOJb30BAHUEM MPSIMbIX M KOCBEHHBIX H3MEPEHHI;
npu 3ToM GopMyIHpPOBaTh podaeMy (3anady) U rUnoTe3y yueOHOro
SKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEIUIOKEHHOTO
000py1OBaHusl, MPOBOAMTH OMBIT U POPMYJIMPOBATH BBIBOBI

10.10

OcymiecTBiATh TPSMbIE W KOCBEHHBIE H3MEpPeHHs (UINIECKHX
BEJINYHH, TIPU 3TOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEeHUs U
HCIIOJIb30BATh U3BECTHBIE METOABI OLIEHKU MOTPEIIHOCTEN U3MEPEHU

10.11

HccnenoBaTh 3aBHCUMOCTH MeXAy (HU3UYECKUMH BEJTUYHMHAMH C
UCTIOJIb30BAHUEM MPSIMBbIX H3MEPEHUIA; MPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHPOBATh pPe3yJbTaThl IMOJTYYCHHOH 3aBUCHUMOCTH
(U3MUeCKUX BEJMYHH B BUe TaOIUIl U TpaUKOB, 1eJIaTh BHIBOIBI ITO
pe3ybTaTaM MCCIIENOBAHMUS

10.12

Cobnromate mpaBmina O€30mMacHOro TpyAa TMpPH  NPOBEACHHUU
UCCIIEIOBAHUIA B paMKkaX y4eOHOro SKCIEePHMEHTa, Y4eOHO-
HCCJIENOBATENBCKON U MPOEKTHON AESTENBbHOCTU ¢ UCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPONUCTB U J1abopaTOpHOTro 000pyIOBAHHUS

10.13

Pemars pacuérable 3a7auu ¢ SIBHO 3a1aHHON (PU3HUYECKONH MOAEIBIO,
UCTIONB3YS (PU3NUECKHE 3aKOHBI U NMPUHIUIBI, HA OCHOBE aHaU3a
yCIOBHS 3a7a4dl  BBIOMpaTh (PU3UYECKYID MOJENb, BbIIEIATD
dusnyeckne BeNMINHBI U POPMYIIbL, HEOOXOAUMBIE IS €€ PELICHHUS,
NPOBOAUTH PACYETbl U OLICHUBATh PEATBHOCTh IOJYYEHHOTO
3HaueHHs! PU3NIECKON BETMUUHBI

10.14

Pematb  kauecTBeHHBIE  3a7a4d.  BBICTPAaUBaThb  JIOTHYECKU
HEMPOTHUBOPEYUBYIO LIETIOYKY PACCYKACHUM C OMOPOHN HA U3YYCHHBIE
3aKOHbBI, 3aKOHOMEPHOCTHU U (pU3n4IeCcKue SBJICHHS

10.15

Hcnonp30BaTh MNpH peIIeHWH Y4YeOHBIX 3a7a4 COBPEMEHHBIC
UH(POPMALIMOHHbIE TEXHOJOTMU [JIsl TOHMCKA, CTPYKTYPHPOBAHMSA,
UHTEPIPETANNN M MPEACTABICHHUs y4eOHON M Hay4HO-TIONYJISIPHON




UH(pOpPMAaLNH, TOJTYYEHHON U3 PA3JIMYHBIX UCTOYHUKOB, KPUTHUECKH
aHAJM3UPOBATh MOJYYaeMyE0 HH(POPMAIIHIO

10.16

[IpuBOANTL MPUMEPHI BKJIAaJa POCCHHCKHX U 3apYOEKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, OOBACHEHHE MPOLIECCOB OKPYIKAIOLIETO
MHpa, B Pa3BUTUEC TCXHUKHU U TEXHOJIOTHH

10.17

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS MO (PU3KMKE B TOBCEIHEBHOM
KU3HU 1y oDecriedeHnst Oe30macHOCTH mpu  oOpalieHud ¢
npubopaMu W TEXHHUECKUMH YCTPOWCTBAMH, JUII COXPAHEHUS
3MI0POBbSI U COOJIFOJIEHUST HOPM OKOJOIMYECKOrO TOBENEHHUS B
OKPYIKaIOIIEH cpesie

10.18

PaboraTh B rpyre ¢ BBIMOJTHEHHEM Pa3IMYHBIX COLMANIbHBIX POJIEH,
IUIAHUPOBATh  pabdOTy TPYMOIBL, PAlUOHANBHO  pacCHpenelisiTh
00SI3aHHOCTH U TIUIAHUPOBATH MAESATEIPHOCTh B HECTAHMAPTHBIX
CUTyalUsAX, aJ€KBATHO OLEHHUBATh BKJAJ KaXKIOr0 U3 yYaCTHUKOB
IPYNNBI B pEHIEHUE PACCMATPUBAEMON MPOOJIEMBI

11 KJIACC

Kon
NMPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble IpeaAMETHbIE PE3yJabTATEI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeHero 00mero o0pa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha TpUMeEpPax poOJb W MeCTO (U3HKU B
(bopMUPOBaHUH COBPEMEHHON HAY4YHOW KapTHUHBI MUPA, B PA3BUTHH
COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUI, B TPAKTUYECKON AESITEIbHOCTH
JIFOIEH, IEJIOCTHOCTD U €IMHCTBO (Pr3UYeCcKON KapTHHBI MUpPA

11.2

VY4UTBIBATH MPAHHULIBI IPUMEHEHUS N3yUEHHBIX (PH3UUECKNX MOACTICH:
TOYEYHBIN SJIEKTPUUECKU 3apsAf, siAepHas MOAENb aTOMa, HYyKJIOHHAsI
MOJIEJIb ATOMHOTO si/ipa MPH pelieHnH PU3NIECKHX 3a1ad

11.3

Pacnio3HaBath Qusnueckue siBIeHUs (MPOLECCh) U OOBSACHITh UX Ha
OCHOBE 3aKOHOB JJIEKTPOAMHAMHUKA M  KBAHTOBOW  (DU3UKH:
ANEKTPUYECKAsT MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMUYECKOE,
MarHUTHOE  JEHCTBHUS  TOKa,  B3aNMOJACWCTBHE  MAarHUTOB,
SJEKTPOMArHUTHAST MHAYKLMWS, NEHCTBHE MArHUTHOTO TIONS Ha
NPOBOAHUK C TOKOM M ABIDKYLIUICS 3apsid, 3JIEKTPOMArHUTHBIE
konebaHusT W BOJHBL, MNPSIMOJIMHEHHOE pPAaCIpOCTPAHEHUE CBETA,
OTpaKeHHEe, TMpeNoMiieHne, uHTepdepeHuus, audpakuus u
NOJISIPU3ALUS CBETA, AHCIIEPCUs cBeTa, poTosnekrpudeckuii s¢pdext
(boroaddext), cBeTOBOE HaBIeHHE, BOZHHUKHOBEHHE JHHEHYATOTO
CIeKTpa aToMa BOAOPOAA, €CTECTBEHHass M  HMCKYCCTBEHHAs
PaTMOaKTUBHOCTD

114

OnuceiBaTh M3YYCHHbIE CBOWCTBA BeINEeCTBA  (IJMEKTPUUYECKIE,
MarHUTHBIE, ONTHYECKHUE, SIEKTPUIECKYIO IPOBOJUMOCTD PA3IUIHBIX
Cpea) M DBJIEKTPOMArHUTHBbIC SIBJICHUS (MPOLIECCHI), HCIIONb3Ys
dusnyeckue BEIMYUHBL JJIEKTPUUECKUH 3apsAn, Ccuja TOKa,
JJMIEKTPUYECKOE  HANPSDKEHHWE, JJIEKTPUYECKOE  COMPOTUBIEHHUE,
pasHocTh noteHuuanos, J/IC, padora Toka, HHAYKLUNS MAarHUTHOTO
nojisi, cuna Ammnepa, cwia JlopeHua, MHAYKTUBHOCTH KAaTYIIKH,
SHEPTHsl HJIEKTPHUYECKOr0 M MAarHUTHOTO TOJIEH, MepUox U 4acToTa
koJsie0aHmi B KoJe0aTeIbHOM KOHTYPE, 3apsii ¥ CHJIa TOKA B IIPOLiecce




rapMOHUYECKUX  JJICKTPOMATHUTHBIX  KojeOaHWid,  (OKycHOe
pPacCTOsIHUE M ONTHYECKas CUJa JIMH3BL, IIPU OMUCAHUU MPABUIIBHO
TPAKTOBaTb (PU3UUECKUH CMBICT HCIOJB3YEMBIX BEJIWYHH, HX
00O3HAYeHHsT W ENUHUIIBL, YKa3blBaTb (POPMYJIBL, CBS3BIBAIOIINE
TaHHYIO0 (PU3HUYECKYIO BEJMUHHY C APYTUMHU BETUYUHAMHU

11.5

OnucbiBaTh U3y4YEHHblE KBAHTOBBIE SIBJIEHUS W  IPOLECCHI,
UCTIOJNB3Ys (PU3MUECKHUE BEJIUYHHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI M YaCTOTA CBETA, YHEPTUsl U UMITYJIbC (OTOHA,
NepuoA NMoJypacnana, SHePrus CBsI3U aTOMHBIX siEpP; NP U ONUCAHUU
NPAaBWJIBHO TPAKTOBAaTh (PU3UYECKHIA CMBICT  HCHOJIb3YEMbIX
BEJIMYMH, WX OOO3HAYEHUS W EOWHHLBI, YKa3bIBaTb (HOPMYJIBI,
CBSI3BIBAIOLINE JAHHYIO (DU3MYECKYI0 BEJIMYHUHY C JOPYTHMH
BEJIMYNHAMH, BBIYUCISATh 3HaUCHHE (PU3MUECKON BEJINYHHBI

11.6

AHanu3upoBaTh (PU3MYECKHE TPOLECCHl M SIBJICHUS, HCIOJb3Ys
¢usnyeckne 3aKOHbBI M NPUHOMIBL 3akoH Oma, 3aKOHBI
MOCJIEIOBATENBHOTO ¥ TMAPAJUICIBHOIO COEAMHEHUS] NPOBOIHHKOB,
3akoH Jlxoynsa — JleHna, 3aKOH 3JIEKTPOMarHUTHOW MHAYKLIHUH, 3aKOH
NPSMOJIMHEHHOTO PaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHHSI CBETA,
3aKOHbl TNpEJIOMJIEHMsI CBeTa, YypaBHeHHe OMWHINTeHHa [
doroaddexra, 3aKOH COXpPAHEHUS] SHEPTHH, 3aKOH COXPaHECHHS
UMIYJbCa, 3aKOH COXPAaHEHHUS SJEKTPUUECKOro 3apsifa, 3aKOH
COXPaHEHHSI MacCOBOIO YHWCJA, TMOCTyJaTrel bopa, 3akoH
PanMOAaKTUBHOTO pacmafa;, IMpH B5TOM pPa3inyaTh CJIOBECHYIO
(bOpMyITHPOBKY 3aKOHA, €r0 MAaTEMATHYECKOE BbIPAKEHHE U YCIOBHS
(rpanuLbl, 06J1ACTH) MPUMEHUMOCTH

11.7

Onpenenaty HaNpaBJICHHE BEKTOpPAa WHAYKLIUHW MArHUTHOTO TOJIA
MTPOBOJIHUKA C TOKOM, CHJIbl AMriepa u cuJjbl JlopeHia

11.8

Ctpouth ¥ ONUCHIBATH H300paKEHUE, CO3/aBaEMOE ILJIOCKUM
3€pPKaJioM, TOHKOW JIMH30M

11.9

BBIMONHSTD SKCIIEPUMEHTBI 110 MUCCIIETOBAHUIO (PU3HUECKHX SIBICHHIH
U MPOLIECCOB C MCMOJB30BAHUEM MPSIMbIX M KOCBEHHBIX H3MEPEHUI;
npu 3ToM GopMyIHpOoBaTh podieMy (3amady) U rUnoTesy yueOHOro
SKCIIEPUMEHTa,  cOoOMpaTh  YCTAaHOBKY U3  MPENJIOKEHHOrO
000py10BaHusl, MPOBOAMTH OMBIT U POPMYJIHPOBATH BBIBOBI

11.10

OcymiecTBiATh TPSMbIE W KOCBEHHBIE H3MEpPEHHs (UINIECKHX
BEJINYHH, TIPU 3TOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEpEeHUs U
HCIIOJIb30BATh U3BECTHBIE METOABI OLIEHKU MOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCHMOCTH (PU3NIECKHUX BEIIMUYUH C UCTIOIb30BAHUEM
NPSIMBIX M3MEPEHUH, IpPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKkcupoBaTh Pe3yJbTAThl MOJYYEHHOH 3aBUCHMOCTH (U3NYECKHX
BEJINYMH B BUAE TaOUI U rpaduKOB, AEJaTh BBIBOIBI IO PE3yJIbTaTaM
UCCJIEIOBAHUS

11.12

Cobmonate mnpaBmia 0O€30MacHOrO TpPyAa TMPH  IPOBEACHHUH
UCCIICZIOBAaHUI B paMkKax y4eOHOro 3KCIepHMeHTa, y4eOHOo-
HCCIIEOBATENbCKON U IPOEKTHOMN €S TEIBHOCTH C UCIOIb30BAHUEM
U3MEPUTEINIbHBIX YCTPOUCTB U 1abopaTopHOro o0opynoBaHUs

11.13

Pemartpy pacuérable 3a7a4u ¢ SIBHO 3alaHHON (PU3MUECKON MOAETBIO,
UCTIONB3YS (PU3NYECKHE 3aKOHBI U NMPUHIUIIBI, HA OCHOBE aHAU3a
yCJIOBHS  3a/layll  BBIOMpaTh (PU3UYECKYI0 MOJENb, BbIIEIATH




¢dusnyeckue BeTMINHBI U POPMYIIbL, HEOOXOAUMBIE IS €€ PELICHHUS,
NPOBOAUTH PACYETbl U OLIEHUBATh PEATBbHOCTh IOJYYEHHOT'O
3HaueHHs! GU3NIECKON BETMUHUHBI

11.14

Pematb  kauecTBeHHBIE  3a7a4d.  BBICTPAUBAaThb  JIOTHYECKU
HEMPOTUBOPEUYUBYIO LIETIOYKY PACCYKACHUI C ONOPOHN HA U3YUYCHHBIE
3aKOHbBI, 3aKOHOMEPHOCTHU U (pU3HUIeCKHe SBICHHS

11.15

Ucnonp30BaTh MNpH  peIIeHWH Y4YeOHBIX 3a7ad COBPEMEHHBIC
UH(POPMALIMOHHbIE TEXHOJOTMH JJIsl TOHCKA, CTPYKTYPHPOBAHMSA,
UHTEPNPETAlN U MPEACTaBIeHUs y4eOHON M Hay4HO-TIOMYJISIPHON
UH(pOPMALNH, TIOTYYEHHON U3 PA3JIMYHBIX UCTOYHUKOB, KPUTHUECKH
AHAJIM3UPOBATH NOJTYyYaeMyH0 HHPOPMALIIO

11.16

OOBSICHSITH TIPUHLIUITBI AEUCTBUS MAIIWH, TPUOOPOB U TEXHHUYECKUX
YCTPOUCTB, pa3inyaTh YCJIOBUS MX OE30MACHOTO HCIOJIh30BAHUS B
[IOBCEIHEBHOM KU3HU

11.17

[IpuBOANTL MPUMEPHI BKJIAaJa POCCHHCKHX U 3apYOEIKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHNE MPOLIECCOB OKPY KAIOIIETO
MHpPA, B pa3BUTHEC TCXHUKU U TEXHOJIOTHH

11.18

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS MO (PU3KMKE B TMOBCEIHEBHOMN
KU3HU 1y obecriedeHnsi Oe30macHOCTH mpu  oOpalieHud ¢
npubopaMu W TEXHHUECKUMH YCTPOWCTBAMH, Ui COXPAaHEHUS
3MI0POBbSI U COOJIFOJIEHUST HOPM OKOJOIMYECKOrO TOBENEHHUS B
OKPYIKaIOIIEeH cpesie

11.19

Paborare B rpymme ¢ BBITOJHEHHEM Pa3JIMYHBbIX COLIUANBHBIX POJIEH,
IUIAHUPOBAaTh ~ padOTy  TPYMIBL,  PAlMOHAJIBHO  PACIpPEnessiTh
OOSI3aHHOCTH H IUIAHUPOBATH JAEATEIBPHOCTb B HECTAHIAPTHBIX
CUTyallMsAX, aJeKBaTHO OLEHMBATh BKJIAJA KaKJOTO W3 Y4YaCTHUKOB
IPYIIIBI B PELICHHE PACCMATPUBAEMOH ITPOOIEeMBI




MMPOBEPAEMBIE 2JIEMEHTbI COAEP/KAHUSA

10 KJIACC

Kon
pasaena

Koa nposepsiemoro

IJIEMEHTA

IIposepsiembie 3J1eMeHTBI COAEPKAHUS

OU3UKA U METOJAbI HAVYUYHOI'O IIO3HAHUA

1.1

®usuka — Hayka O npupoxae. HayuHbie
METO/IbI MO3HAHUS OKPY KaroLero Mupa. Ponb
SKCIEPUMEHTA W TEOpPHUM B  Ipolecce
MO3HAHUS IPUPOABL. DKCIEPUMEHT B pusuke

1.2

MopnenupoBanue (PHU3MUECKUX SIBICHHHA U
MIPOLIECCOB. Hayuneie TUIOTE3BL.
dusnyeckue 3aKOHbl U TeOpHH. | 'paHULIbI
NPUMEHUMOCTH  (U3WYECKUX  3aKOHOB.
Ilpuauun coorserctBus. Ponmb u  MecTo
¢usukn B (POPMHPOBAHUH COBPEMEHHOM
HAay4YHOW KapTHUHBI MHUPA, B MPAKTUYECKON
NEeATEILHOCTH IO Ael

MEXAHHKA

2.1

KMHEMATHKA

2.1.1

Mexanuueckoe IBUKEHUE.
OTHOCHUTEJILHOCTE MEXaHUYECKOTO
newkennsi. Cucrema orcuéra. Tpaekropust

212

ITepemernenne, ckOpOCThb (CpPEmHssl CKOPOCTb,
MTHOBEHHAsi  CKOPOCTb) H  YCKOpPEHHUE
MaTepUaIbHON TOYKH, UX MPOEKLUU HA OCH
CHCTEMBI KOOpAMHAT. Cnoxxenue
MepPEMELICHUN U CIOXKEHUE CKOPOCTEN

213

PasHOMepHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE IBUKEHUE. I'paduku
3aBHUCHUMOCTHU KOOpJUHAT, CKOPOCTH,
YCKOpEHUH, MyTH 51 nepeMeIleHUs
MaTepHaIbHON TOYKU OT BPEMEHH

214

CobonHoe nageHue. Y CcKopeHune
CBOOOJIHOTO MAICHUS

215

Kpusonuneitnoe nswkeHue. PaBHOMepHOE
JABUIKEHHE MaTepHaHbHOﬁ TOYKH I10
OKpPY>KHOCTHU. YTIJIOBasi CKOPOCTb, JIMHEWHas
CKOpOCTb. Ilepuon 51 4acToTA.
LIeHTPOCTPEMUTEILHOE YCKOPEHUE

2.16

Texnudeckne  yCTpOHCTBA:  CHUAOMETD,
IBHJKECHHE CHApSAOB, LIEMHbIE U PEMEHHBIE
nepenavu

2.1.7

IIpakTuueckue padoThI. Hsmepenue
MTHOBEHHOH  ckopoctH.  HMccnemoBanue
COOTHOLICHUA MECKAY NyTsMU,
NPOIICHHBIMU TEJIOM 32 TOCJIEOBATENbHbIE




paBHbIE  NPOMEXYTKH  BPEMEHU  IIpU
PABHOYCKOPEHHOM JBH)XEHUU C HadyajabHOH
CKOpPOCTBIO, paBHOM Hymo. HM3ydenue
ABMXKCHHSA MIapHKa B BSI3KOI1 JKUOKOCTH.
UsydyeHne nBwkeHHs Tena, OpOIIEHHOTO
TOPU30HTAJIBHO

22

JMHAMUKA

221

Ilpurmun  otHOcutensHOCcTH  [anunes.
Ilepsenii 3akoH Hetorona. HMHepuuanbpHble
CHCTE€MBI OTCYETA

222

Macca tena. Cuna. IlpuHuun cynepno3uuuu
CHJI

223

Bropoii 3akoH HeroToHA 111 MaTepuaibHON
TOYKM B WHEPLUUAJIBPHOW CHCTEME OTCU€Ta
(UCO). Tperuii 3akoH HeroToHa anst
MaTepHAIbHBIX TOUEK

224

3akoH BcemupHoro TsaroreHus. Cua
TsokecTd. IlepBast kocMmueckast CKOPOCTb.
Bec tena

225

Cuna ynpyroctu. 3akoH ['yka

226

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJNIbXKCHUST W CHJa TPEHHUs  TIOKOS.
Koapdumment tpenus. Cunia cCOonpoTUBIICHHUS
IPU ABIDKEHUH TeJIa B KUIKOCTH WJIH ra3e

227

[ToctynarespbHOE U BpalaTeIbHOE BUKEHUE
abCOJTIFOTHO TBEPIIOTO Tea

2238

MoMeHT CHJIBI OTHOCHUTEIBHO OCH BpaLCHHAA.
IIneuo cunbl. YcaoBusi paBHOBECHS TBEPAOTO
teqa B UCO

229

TexHUueckue yCTPONCTBA: MOAIIMITHUKH,
JBU)KEHHUE UCKYCCTBEHHBIX CIYTHUKOB

2.2.10

[IpakTHueckue padotsl. M3yueHne ABIKEHUS
Opycka MO HAKJIOHHOH IUIOCKOCTH IIOA
AeiicTBueM Heckosbkux cuil. Mccnenosanue
3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HUKAIOLIUX
B nedopMupyeMoil TPYKUHE M PE3HHOBOM
oOpasme, OT BeNWYMHbI WX Aedopmanuu.
Hccnenosanne yCJIOBUH paBHOBeECHsI
TBEPJOrO TeNa, UMEKOLIEro OCh BPALLEHHsI

23

3AKOHBI COXPAHEHHNA B MEXAHUKE

231

Hmnynbec maTepuanbHOM TOYKH, CHUCTEMBI
MaTepualbHbIX TOo4deK. MMmynaec cunbl u
U3MECHEHHE UMITYJIbCA TEJIa

232

3akoH coxpaHeHus wummnyibca B HCO.
PeakTuBHOE IBHKEHHE

233

PaGora cujibl

234

MOoIHOCTL CHIIBI




235

Kunernueckass  sHeprus  MaTepHaIbHOU
Touku. Teopema 0 KHHETHUECKON SHEPrUHU

236

IlorenuuanbHas sHeprusa. lloTeHumnanbHas
SHEPTUs yIOpyro nehOpMUPOBAHHON
npyxuHbl. lloTeHUManpHass BSHeEprus Tena
BOJIM3HU MOBEPXHOCTH 3eMJTU

2.3.7

IloreHuManbHBIE U HEMOTEHLUATIBHBIE CHUJIBL.
Cesi3p  pabOTBl HETMOTEHLHANBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON SHEpPruu
CHUCTEMBI TEJL. 3akoH COXpaHeHus
MEXaHUYECKON S3HEPTrUn

2338

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHudecknue yCTpONCTBA: IBUXKEHUE PAKET,
BOAOMET, KOIIEp, NPY>KUHHBINA MUCTOJIET

2.3.10

[IpakTiueckue padotbl. HM3yueHune CBs3u
CKOpOCTEH Tel IpU HEYNpyroM yaape.
UccnenoBanne cBs3su  paboOTBl  CHIIBI  C
M3MEHEHHEeM MeXaHUYeCKOM SHepruu Tena

MOJIEKVJIAPHA S ®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIAPHO-KMHETUYECKOU TEOPHU

3.1.1

OCHOBHbBIE  TIOJIOKEHUS]  MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU. BbpoyHoBckoe
newkenue. Tuddysusa. Xapakrep HBHKEHHS
U B3aUMOJEHCTBUS YACTHII BEIIECTBA

3.1.2

Mopnenu CTpO€HHMsI Tra30OB, JKUIKOCTEH H
TBEPABIX TN W OOBSCHEHHWE CBOWCTB
BELIECTBAa Ha OCHOBE 3TUX MoJeJei

3.1.3

Macca wmonekyn. KonuuecTtBo BelecTsa.
[locrosinHast ABoraapo

3.14

TemnoBoe paBHOBecue. Temmepatrypa u eé
u3Mepenue. [lkana remnepatyp Llenbcus

3.1.5

Monens  ugeanpHoro rasa. (OcHOBHOe
ypaBHEHHE MOJIEKYJIAPHO-KMHETHYECKOU
TEOPHUH UIECAIBLHOTO rasa

3.1.6

AbcomoTHas TeMreparypa Kak Mepa CpeaHei
KUHETUYECKON DHEPruu TEIIOBOTO
nBrxeHus yactuy rasa. Illkana temneparyp
KenpBuHa

3.1.7

VYpasuenue Knaneiipona — Menneneesa.
3akoH JlanbTOoHA

3.1.8

I'azoBble 3akoHbI. M30mponecchl B uaeaaibHOM
ra3¢ ¢ nMOoCTOsAHHBIM KOJIMYECTBOM BEIIECCTBA.
U30TepMa, U30X0pa, n3odapa

3.19

Texnuueckne  yCTpOHCTBA:  TEPMOMETD,
OapomeTp

3.1.10

[IpakTiueckue paboTel. M3MepeHne Macchbl
BO3/lyXa B KJIacCHOM koMHaTe. Mccnenopanue




3aBHUCHUMOCTHU MEXAY napameTpamu
COCTOSIHUSI PAa3PEKEHHOrO ra3a

3.2

OCHOBbI TEPMOJMHAMUMKH

3.2.1

Tepmonunamuueckas cucrema. BHyTpeHHss
3HepFI/I$I TepMOHHHaMquCKOﬁ CUCTEMBI H
CIIOCO0BI €6 N3MEHEHUS

322

KonmnuectBo Temnorsl 1 pabota. BHyTpeHH:s s
SHEPIUs ONHOATOMHOIO MJI€aJbHOIO rasa

323

Buger Termmonepenayuu: TEMIONMPOBOAHOCTD,
KOHBEKLUSA, U3yueHue. TermioéMKOoCTb Tena.
VaenbHas TeINIOEMKOCTH BelecTBa. Pacuér
KOJIMYECTBA TEIJIOThI IPU TETUIOIepeiayue

324

Ilepsorit 3aKOH TEPMOIUHAMUKU.
IIpumenenune [IePBOro 3aKOHA
TePMOJUHAMUKU K H30MPOLECCaM.
I'paduueckas unrepmnperarys paboThl rasa

3.2.5

TemnoBble MamnHbl. lIpuHUMOB AeACTBUS
TeIuIOBbIX MamuH. [IpeobpazoBanus sHEPTUN
B TemIOBbIX MammHax. Kospduuuent
nojesHoro nedcreus  (mamee —  KIIM)
terioBoil MawuHbl. Lnka Kapuo u ero KI1J{

3.2.6

Bropon 3aKOH TEPMOANHAMUKHU.
HeoOpatuMocTs mpomeccoB B MpHUpOZE.
Tennosple  aBuratenu.  DKOJOTMYECKHE
npoOJIeMbI TEIUIO3HEPTETHKH

3.2.7

Texnunueckue YCTPOMCTBA! IBUTaTENb
BHYTPEHHETO CrOpaHus, OBITOBO
XOJIOJUJIbHUK, KOHIULIUOHED

328

IIpakTuueckue padoThI. Hsmepenue
VyJENbHON TEMJIOEMKOCTH

33

AI'PETATHBIE COCTOAHMA BEIIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KOHJICHCAIIUS.
Ucnapenne u kumneHue. YaenbHas TEIUIOTa
napooOpa3oBaHMUS. 3aBHCUMOCTD
TCMIICPATYPbI KMIICHUA OT JaBJICHHA

332

AOCONMOTHAS U OTHOCHUTENbHAS BIIAYKHOCTb
BO3ayxa. HachleHHbIii nap

333

Teépnoe Temo.  Kpucramnuueckue U
amopdHble Tejga. AHU3OTPOINUS CBOWCTB
KPUCTAJIJIOB. Kunxue KPUCTAJLIIBL
CoBpeMeHHbBIE MaTEpHAJIbI

334

[InaBnenne u kpucramusauus. Y AenabHas
teryiora miasneHus. Cybmumarus

3.3.5

YpaBHeHHe TEIIOBOro OanaHca

3.3.6

TexHudeckne yCTpONCTBA: TUIPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTHMHU
MOJIy4E€HUs] COBPEMEHHBIX MaT€pHAJIOB, B TOM
YHCJIe HAHOMATEPUAIOB, U HAHOTEXHOJIOTUHU




3.3.7

IIpakTuueckue padoThI. Hsmepenue
BJIAKHOCTHU BO3/yXa

QJIEKTPOAMHAMUKA

4.1

QJIEKTPOCTATHUKA

411

DnekTpuzauusl Tea. DNEKTPUUECKUN 3apsif.
I[Ba BUA SJCKTPUICCKHX 3apsAd0B

412

IIpoBonHuKH, TUDJIEKTPUKU Hu
MOJYITPOBOTHUKHU

413

3aKOH COXpPaHEHHs HJIEKTPUYECKOro 3apsiia

414

Bzaumoneticteue 3apsino. 3akon Kynona

415

Onextpudeckoe mnojie.  HanpsxéHHOCTb
JJIEKTPUYECKOTO TIOJIA. ITpuanmn
cyneprno3uuuu. JluHMM  HanpsKEHHOCTH
3JIEKTPUIECKOTO MOJISI

416

Pabora cunm 3MEKTPOCTATHYECKOTO  TOJIS.
ITorenuman. PasHocTb HOTEHIIUAIOB

4.1.7

[IpoBogHMKM U AUANEKTPUKU B TTOCTOSHHOM
BJeKTpuUeckoM rmose. JlusnexTpudeckast
MTPOHUIIAEMOCTD

4138

DJNEKTPOEMKOCTD. Konpencarop.
DNEeKTPOEMKOCTh IJIOCKOTO KOHZEHCaTopa.
DHeprus 3apsLKeHHOrO0 KOHJIGHCATOpa

419

TexHuueckne yCTPONCTBA:  DJIEKTPOCKOL,
3JEKTPOMETP, BJIEKTPOCTATHYECKAs 3aILUTA,
3a3€MJICHHUE 3JIEKTPONPHOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYHUHBIN IPUHTEP

4.1.10

IIpakTuueckue padoThI. Hsmepenue
3JIEKTPOEMKOCTH KOHAEHCATOPA

42

ITOCTOSHHBIM AJIEK TPUYECKUU TOK. TOKU B PA3JIUYHBIX

CPEJIAX

421

YcaoBuss  CyIIeCTBOBAaHUS  TOCTOSIHHOTO
SJIEKTPUUYECKOro TOKa. HMCTOYHMKU TOKA.
Cuna Toka. ITocTOSIHHBINA TOK

422

Hanpsxenue. 3axkon OmMa aiis yyacTka Lenu

423

DNIeKTpUYecKoe COIMpPOTUBJIEHHE. Y IeJbHOe
COTMPOTHUBJIEHUE BELIEeCTBA

424

IMocnenoBarenbHOE, napaiesbHOE,
CMEIIAHHOE COEAMHEHHNE ITPOBOIHMKOB

425

Pabota anekrpudeckoro Toka. 3akoH J[xxoyins
— Jlenua

426

MOIIHOCTE JASKTPHUECKOTO TOKA

427

snekrponBrxkyinas cuna (ganee — DC) u
BHYTPCHHEC CONIPOTUBJICHUEC HCTOYHHKA
ToKa. 3akoH OMa I MOJHON (3aMKHYTOM)
saekTpudeckoil nenu. Koporkoe 3aMbikaHue

4238

DJNIEKTPOHHAsT ~ MPOBOAUMOCTb  TBEPIBIX
METaJUIOB. 3aBUCHMOCTb  COTNPOTHBJICHHS




METAaJJIOB oT TEMIEPaTyPhL
CBepX1mmpoBOAMMOCTD
499 DnekTpudeckuii TOK B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX MTyYKOB
IMonynpoBogHUKH. CobctBenHast u
4210 MpUMeCHast MPOBOJIUMOCTD
- noynpoBogHUKOB. CBOWCTBA p-n mepexosa.
[TonynmpoBOAHUKOBBIE MPHOOPHI
DJNEeKTPUUECKUH TOK B DJICKTPOJIUTAX.
4211 DJNEKTPOIUTUIECKAS IUCCOLNALINS.
DnekTposu3
DNeKTpUIeCKUi TOK B rasax.
4912 CamocTosiITeNTbHBIN U HECAMOCTOSITEIIbHBIIN
o paspsa. PasiaudHble TUIIBI CAMOCTOSATENIBHOTO
paspsaa. Monnus. Ilnasma
Texnudeckne  yCTPOMCTBA:  aMIepMeTp,
BOJBTMETpP, pPEOCTAT, WCTOYHUKH TOKa,
3JIEKTPOHArpeBaTeNbHbIE npudopBL,
4213 JJIEKTPOOCBETUTEIILHBIE npubopsl,
TEPMOMETP  CONPOTHUBJICHUS, BAaKyyMHbBIN
OUON, TEPMHUCTOPI U (HOTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN JTUOJ, TAJIbBAHUKA
IIpakTuueckue padoThL. Hsyuenue
CMEIIaHHOTO COEANHEHMsI PE3UCTOPOB.
42.14 HUsmepenne IJIC wucrouHuMka TOKa U €r0
BHYTpPEHHEro comnpoTusjeHus. Halmronenue
3JIEKTPOJIN3A
11 KIIACC
Kon Kon
NpoBepPsSIeMOro IIpoBepsiembie 31eMeHTBI COAEPKAHUS
pasaena
3JIeMeHTAa
4 QJIEKTPOMMHAMUKA
MATHUTHOE IIOJIE. DJIEKTPOMAT'HUTHAA MHAVKIIWA
431 IToctosiHHBIE MarHuThL. B3auMOIEeNCTBHE NOCTOSIHHBIX MArHUTOB
MaruutHoe mnosne. Bektop MarmutHOM uHAyKUMU. IIpuHnmn
432 cynepno3uuuu. Jluaum MarnutHON uHAykuuu. Kaptuna nuHui
MArHUTHON MHIYKLUMH MOJIsl TOCTOSTHHBIX MAarHUTOB
MarauTHOoe noje mnpoBoAHUKA ¢ TOKOM. KapTtuHa nuHMN nOas
43 433 IJIUHHOTO TPSMOrO TMPOBOJHUKA ¢ 3aMKHYTOTO KOJBLEBOTO
' o MPOBOJIHUKA, KaTymKu ¢ TokoM. OmbIT Dpcrena. Bzaumopeiicteue
MIPOBOJTHUKOB C TOKOM
434 Cuna Amnepa, e€ MOAyJIb U HallpaBJIeHUE
435 Cuna Jlopenua, e€ Moayib U HanpaBjieHue. J(BIDKeHIE 3apsKEHHOMN
o 94aCTHUIbl B OMHOPOAHOM MarHuTHOM nojie. Pabota cunbl Jlopenua
43.6 SIBieHUE DAEKTPOMArHUTHON MHAYKLIMU
437 IToTok BekTOpa MAarHUTHOM MHJAYKIIUHN




4338

OJC nnaykuun. 3aKoH 3JeKTpOMarHuTHON uHAyKuuu Papanest

Buxpesoe snexrpuueckoe none. I/C uHAyKUMH B NPOBOIHHKE,

4.39 JBHXKYLIEMCs] IOCTYNaTeIbHO B OTHOPOAHOM MAarHUTHOM I0OJI€
43.10 ITpaBuno Jlenia
43.11 HUnanykruBHoCTh. ABnenue camonnaykinu. J1C caMOMHAYKIIUU
43.12 DHeprusi MAarHUTHOTO TIOJISI KATYLIKHU C TOKOM
43.13 DJIEKTPOMATrHUTHOE TOJIE
TexHu4yeckre yCTpONHCTBA: MOCTOSIHHbIE MAarHUTHI, 3JIEKTPOMATrHUTBI,
43.14 3JIEKTPOJIBUTATENb, YCKOPUTEH 3JI€MEHTAPHBIX YaCTUL,
MHIYKLMOHHAsI NeYb
IIpakTiueckue padoTbl. M3yueHre MAarHUTHOTO MOJIS KATYIIKH C
43.15 TokoM. Mccnenosanne neicTBusl MOCTOSTHHOIO MarHUTa HAa PaMKy ¢
TokoM. MccnenoBanue siBjieHMsl 3J€KTPOMarHUTHON MHAYKLIUU
5 KOJIEBAHHMA 1 BOJIHBI
MEXAHHWYECKHUE U 2JIEKTPOMAI'HUTHBIE KOJIEBAHUA
511 KonebarenpHast cuctema. CBobonnble konebanust. I'apMoHIUecKne
o kosnebanus. [lepuon, yacrora, ammuntyna v ¢asa kojedaHui
512 IIpyxuHHBIA MassTHUK. MaTeMaTUYeCKUI MasiTHUK
513 VYpaBHeHne rapMoHMueckux Kkojebanuidi. KunHemaTudeckoe w
- IMHAMUYECKOE ONMCAHNE KOJIe0aTeIbHOIO ABIKEHHSI
IIpeBparuenne SHEPrUM MPHU TapMOHUYECKUX Kosebanusax. CBsi3b
514 aMIUIATYAbl  KOJieOaHMii WCXOMHON BEJUYHMHBI C aMIUIUTYIaMU
KoJieOaHuH €€ CKOPOCTH H YCKOPEHUsI
KonebarenpHpiii  koHTYp.  CBOOOAHBIE  3JEKTPOMArHUTHBIC
515 KonebaHusT B HAEATbHOM KOJeOaTeIbHOM KOHType. AHaIOrus
o MEXKIYy MEXaHWYECKMMH U 3JEKTPOMATHUTHBIMH KOJIEOAHUSMH.
®opmyna Tomcona
5.1.6 3aKOH COXpaHeHHsI IHEPTUN B HISAIbHOM KOJIeDATEIbHOM KOHTYpE
5.1 517 BrinyskneHHble Mexanudeckue kojiebanus. Pesonanc. PesoHaHcHast
o KpuBasi. BbIHY)KI€HHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUsI.
518 ITepemennelii Tok. CuHycOMaIbHBIN IEPEMEHHBIN TOK.
519 MOIIHOCTP NMEPEMEHHOro TOKAa. AMIUIUTYJHOE U JeHCTBYOIlee
3Hau€HUE CUJIbI TOKA U HapsKEHUs!
Tpanchopmarop. IlpowsBoacreo, mepenada U moOTpedieHHE
5110 SJIEKTPUUECKOHN 3HEPrUU. DKOJOTUYECKUE PUCKU NTPU IIPOU3BOACTBE
o 3JIEKTPUYECKON DHEPIUU. Kynbrypa HCIIOJIL30BAHUS
3JIEKTPO3HEPTUH B MOBCEIHEBHON KU3HU
5111 TexHuueckue ycTpoicTBa: ceiicMorpad, SIEKTPUYECKHH 3BOHOK,
JIMHUU BJIeKTponepenayd
IIpakTiueckue paboTel. MccnenoBanne 3aBUCHMOCTH IEPHONA
5112 MaJbIx KoJieOaHUi Tpy3a HAa HUTH OT JJIMHBI HUTH U MAaccChl Ipy3a.
o HccnenoBaHne nepeMeHHOro TOKA B LENU M3 IMOCJIEAOBATEIbHO
COEJIMHEHHBIX KOHJIEHCATOpa, KaTyLIKU U pe3ucTopa
52 MEXAHUWYECKHUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI




Mexanuueckue BOJHBI, YyCJIOBHsS pacnpocTpaHeHus. [lepuon.

521 CxopocTh pacrnpocTpaHeHus W JJjuHA BOJHBL. l[lomepeunbie u
IIPOAOJIbHBIE BOJIHbI
522 Hurtepdepenuus u nudpakiums MEXaHHUECKUX BOJIH
593 3Byk. Ckopocth 3Byka. ['poMkocTh 3Byka. Bwicota ToHa. TemOp
3BYKa
DNeKTpOMarHuTHbIE BOJIHBI. Ycnosus U3ITy4eHUs
524 3JICKTPOMArHUTHBIX BOJIH. B3anmHas opueHTauus Bektopos E, B n v
B 3JICKTPOMAarHUTHOM BOJIHE B BAKyyMe
CBolicTBa B3JEKTPOMArHUTHBIX BOJH: OTpPaX€HHE, IMPEIOMIICHHUE,
525 NoJNIIpU3aLus, mudpaxiys, uHTEp(EpEHIIHSL. CxopocTb
3JIEKTPOMArHUTHBIX BOJIH
596 ITkana snexTpOMarHUTHBIX BOJIH. IIprMeHeHne 3/1eKTpOMarHUTHBIX
o BOJIH B TEXHHUKE H OBITY
597 IlpuHuunel  paguocBs3n U TeneBuaeHus.  Pamuonokarus.
o DIIeKTPOMarHUTHOE 3arpsi3HEHNE OKPY Karoleil cpeabl
TexHuueckue yCTpoiicTBa: MY3bIKQJIbHBIE WHCTPYMEHTBI,
528 yJIABTPa3ByKOBasl INUAarHOCTUKAa B TEXHUKE WU MEAULIMHE, panap,
paIMONPUEMHUK, TEIEBU30p, aHTeHHa, Tenedod, CBY-neup
OIITHUKA
531 IIpssmMonuHeliHOE pacnpOCTpaHEHHE CBETa B OJHOPOIHOW cpere.
o JIyud cBeTa
539 OtpaxkeHue cBera. 3akOoHbl OTpakeHus cBera. IlocTpoeHue
o 300paskeHHH B TIOCKOM 3epKajie
533 IIpenomnenne cBera. 3akOHbI TPENOMJICHHS CBeTa. AOCONIOTHBIN
NOKa3aTeJsb MPeJOMIIeHUs
534 Ilomnoe BHyTpeHHee oTpakeHue. lIpenenpHbBII yroa mOJHOrO
BHYTPEHHETO OTPAKEHUSI
535 Hucnepcus ceera. CnoxkHblil coctas Oenoro cera. Lser
Cobuparomue u paccenBaroinue JuH3bl. ToHkas nuH3a. DOKyCHOE
536 paccTossHME W ONTHYECKas Cujaa TOHKOW JsuH3bL. llocTpoeHue
o n300pakeHUil B COOMPArOINX U pacCeUBaIOIUX JMH3aX. Popmyna
53 TOHKOM JIMH3BL. Y BeJIMUE€HUE, JaBaeMOe JIMH30I
5.3.7 IIpenenel NPUMEHUMOCTH F€OMETPUYECKON ONTUKU
Unreppepenunss cera. KorepeHTHble HUCTOYHUKU. Y CIOBUS
538 HaOJIFOICHNST MAaKCUMyMOB MU MHUHHUMYMOB B HHTEp(epeHIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB
Hudpakuus  ceera.  JudpakumonHas  pemérka.  YcCIoOBUE
539 HaOroIeHUs TJIaBHBIX MaKCHUMYMOB npu najgeHun
MOHOXPOMATHUYECKOrO CBETA Ha JU(PPAKIMOHHYIO PEIIETKY
5.3.10 [Monsipuzaums ceeta
TexHuueckue YCTPOMCTBA: OYKH, Jyma, ¢doToamnmapar,
53.11 MPOCKLIUOHHBIM  anmapar, MHKPOCKOI, TeJNEeCKON, BOJOKOHHAs
ONTHKA, TU(PPAKLIHOHHAS PEIIETKA, MTOJSPOUL
[IpakTiueckue pabotel. M3MmepeHHne mokazaTens MNPETOMIICHHUS.
53.12 Hccnenosanue cBOMCTB m300paskeHWd B jmH3aX. HabmoneHue

AUCTICPCHUH CBCTA




SJIEMEHTAI CITIELIUAJIbHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunpl MPUMEHUMOCTH KJIACCHUECKONM MexaHuku. llocTtynatsl

6.1 TEOPUHU OTHOCUTEJIBHOCTH . HHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHLIMIT OTHOCUTENbHOCTH DHHIITETHA
6 62 OTHOCUTEIPHOCTh ONHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHH U
COKpPAIICHUE JTUHBI
6.3 DHeprusi U UMNYyJIbC CBOOOIHON YaCTUILII
6.4 CBsi3b MacChl C 3HEpPrUedl W WMMYJIbCOM CBOOOTHON HaCTHIBI.
' DHeprusi moKosi CBOOOTHON YaCTHIIbI
7 KBAHTOBAA ®U3UKA
DJIEMEHTBI KBAHTOBOH OIITUKH
711 @®otonbl. @opmyina I1nanka cBsa3u sHEPrUH (POTOHA C €ro YaCTOTO.
o DHeprusi u© UMIyJIbC POTOHA
712 Otxkperrre u uccienosanue Gorospdexra. Onbrrsr A.I'. CTonerosa.
o 3akoHsbl potorddexra
7.1 713 VYpaBuenue DitamrediHa mns gorosdpdexra. «KpacHas rpaHuma»
o doroadpdexra
7.14 Hasnenne ceera. Onbitel ILH. Jlebenena
7.15 XUMHUYECKOE ICNCTBUE CBETA
716 TexHuueckue ycTpoiicTBa: porosneMeHT, HOTOAATUUK, COTHEUHAs
o Oartapesi, CBETOINON
CTPOEHME ATOMA
791 Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo uccienoBaHuio
o cTpoeHus aroma. [lnanerapHas Moaesb aToMa
IMoctynatet bopa. Hsnyuenune wu moriomeHne (GOTOHOB MpH
722 nepexofe aroMa C OJHOrO ypOBHS 3HEPruu Ha Apyroi. Buasl
criekTpoB. CeKTp ypOBHEHN SHEPTUU aTOMa BOJIOPOA
7.2 753 Bonnosblie cBoiicTBa yactull. Bonnel ne bpoinsa. KopnyckynspHo-
- BOJIHOBOH ntyanusM. Jludpakiust 5JeKTPOHOB Ha KPUCTAJIaX
794 CnoHTaHHOE ¥ BBIHY)KIECHHOE U3JIyYeHHE. Y CTPONCTBO M MPUHLUI
- paboThl Jazepa
795 TexHuueckue ychoﬁCTBa: CIIEKTPAJIbHBIN aHAMU3 (CIEKTPOCKOMN),
Jla3ep, KBAHTOBBIA KOMITBEOTEP
726 [Mpaktuyeckue padotel. HabmoneHne TMHeHYaToro CueKTpa
ATOMHOE A1OPO
73.1 Metonbl HAOJTIOACHUS U PETUCTPALIMY 3JIEMEHTAPHBIX YaCTHUI
OTtkpeiTue paguoakTuBHOCTH. OTBITHI Pe3epdopaa rmo onpeneneHmto
732 COCTaBa pagHOAKTHUBHOro m3nydenus. CpoiictBa ambda-, Oera-,
raMma-ussyueHus. BivsiHue paioakTHBHOCTH HA YKUBbIC OPraHU3Mbl
73 OTtkpeiTue mpoTOHa M HeWrpoHa. HykioHHas Mopjenb szapa
733 I'eiizenOepra — HBanenko. 3apsn sapa. MaccoBoe 4HCIO sipa.
H3oronsl
734 Anbda-pacnan. DNEKTPOHHBIM U TO3UTPOHHBIN Oeta-pacman.
o l'amma-usnydyenre. 3aKOH paIMOAKTUBHOTO paciiana
735 DHeprusi CBS3M HYKJOHOB B siape. AnepHbie cuibl. Jledhekt macch

spa




7.3.6

S nepnele peakuuu. [lenenue u CUHTES siaep

7.3.7

Anepubiit  peaktop. Tepmosinepubiii  cunTe3. [lpobGnembr  u
NEPCIEeKTUBBl  SAEPHON SHEPreTUKHU. OKOJOTHYECKUE AaCMeKThl
SIIEPHON SHEPreTUKH

7.3.8

DneMeHTapHble YaCTHULIBL. OTtkpeiTHE MO3UTPOHA.
DyHIaMEHTAJIbHBIEC B3AUMOACUCTBUS

739

TexHuueckue yCTpoONCTBA: AO3UMETP, KaMmepa BunbcoHa, snepHbIi
peakTop, aroMHasi bomba

7.3.10

IIpakTiueckue padotel. MiccnenoBaHue TpEKOB YaCTHII (TIO TOTOBBIM
dotorpadusim)

OJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3Bésmuoro neba. Cos3Besnmsi, sipkue 3BE3NBI, TUIAHETHI, UX
BUJIMMO€ JIBHKEHUE

82

Conneunas cucrema. I1nanersl 3emMHOl rpynnel. [lnaHeTbI-rurauThl
U UX CIOYTHUKH, KapJuKkoBble muaHeTbl. Manble Tena ConHedHOMN
CUCTEMBI

8.3

Counnue, dhotochepa u armochepa. ColHeuHass aKTUBHOCTD

8.4

Hcrounuk sueprun CosHIIA U 3BE31

8.5

3BE31bI, UX OCHOBHBIE XapPaKTEPUCTUKU. Macca, CBETUMOCTb, PaJHycC,
TEMIIEPaTypa, UX B3aUMOCBs3b. JluarpaMmMa «CIEeKTPAJIbHBIN KJIACC —
CBETHMOCTb». 3BE3/bl IJIABHON IOCJIEAOBATENbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTD) JUIA 3BE3/1 IIABHOM MOCIIEAOBATENBHOCTH

8.6

BuyTpennee crtpoenne 3Bé3n. COBpEeMEHHbIE IIPENCTABICHUS O
NPOUCXOXKACHUH U 3BOoLH CoJHIA 1 3BE3/1. DTarbl )KU3HH 3BE3]T

8.7

Muneunsnii Ilyte — nHama [amaktuka. CroupanbHas CTPyKTypa
lanakTuku, pacnpeneneHue 3B€34A, raza u nouid. [lonoxenune u
nemxkenne Comnua B Tamaktuke. Ilmockas u  cdepuueckas
noacuctemsl ['anakTUKu

8.8

Tunel ranaktuk. PaguoranakTuku 1 kBazapbl. UEpHBIE ABIPHI B sApax
TaJIaKTHK

8.9

Bcenennas. Pacmpenne Bcenennoii. 3akon Xab6na. Pasberanue
ranakTuk. Bo3pacT u paguyc Beenennoii, Teopust bonboro B3peisa.
Mognenb «ropsiueit Becenennoiy. PenukToBoe U3iyueHue

8.10

MacmradHasi ctpykrypa Beenennoii. Meraranaktuka. Hepeménnbie
poOJIeMbI aCTPOHOMUH




YYEBHO-METOONYECKOE OBECIMNEYEHWE OBPA3OBATEJIbHOI'O
MPOLECCA
OBA3ATEJIbHbIE YHYEBHbBIE MATEPVANDbI NA YYEHUNKA
1.dunsumka 10, Msiknwes I".A., byxosues b.6., Cotckuii H.H. nog pegakuymein MapgeHTbeBow
H.A., AO N3gatensctBo «lpocBelleHme»; 2025 T.
2.®usmka 11, Msknwes I".A., byxosues b.b., YapyrnHd B.M. nog pegakuwueri MapheHTbEBON
H.A., AO “N3paTenbcTBo’lpocBeLeHne”; 2025r.
3. ®u3nka, 3agavyHmk 10-11, PoimkeBny A.MNM. OO0 «[pota».
METOANYECKUWME MATEPUA/bI ANA YUUNTENA
I.  CamocTosiTe/ibHble U KOHTPO/bHbIE paboThl 11, Kupuk J1.A., “M3gaTenscteo “Unekca”;
2. CamocTosATe/IbHble N KOHTPONbHbIE paboTsl 10, Knupuk /1.A., “N3gaTtenscteo “Unekca”;
3. EI'S no tm3sunke, c60pHUK BapnaHToB, demugosa M.1O., “U3patenscTBo “HauynoHanbHoe
obpasoBaHue”, PUTMN.

LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbIl 1 PECYPCbl CETU NHTEPHET
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2. ®epepanbHbIl UHCTUTYT NeAarornyecknx namepeHunin binp: NeNe.ipbru
3. Cant gna npenofasateneit PU3NKK, yyalmxca n nux pogurtened bHpY/'mM M. I'wka.rm
4. laseTa «Pusnka» biip://12.18epl;ewwber.T
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