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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOrO0 ypOBHSI Ha YPOBHE CPEAHETO OOIIETo
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJIOKEHUU M TpeOOBaHMI K pe3yJbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTesbHOM Tporpammbl, npenacraBieHHbix B OI'OC
COQO, a Takxke c yu€roMm (eaepanbHOil paboueil MporpaMMbl BOCIUTAHUS U
KOHIIETIIUKA TpernojaBanusi yyeOHoro mpeamera «®dusnmka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccuniickon ®enepanuu, peAU3YIOIIUX OCHOBHBIE
oOpa3oBaTebHbIE MPOTPAMMBI.

Copepkanue mporpaMMbl 10 (U3UKE HANpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuatommxcsi 10-11 xkmaccoB mnpu
oOyueHnu ux ¢u3nke Ha 0A30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JEATEIBHOCTHOTO
noaxojaa. I[Iporpamma no ¢usuke coorBercTByeT TpeboBanusiMm ®I'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METAalpeIMETHBIM pe3yJbTaTaM
OoOy4eHMs, a TaKKE€ YUYUTHIBAET HEOOXOJUMOCTh PEANM3AIUU MEKIPEIMETHBIX
CBs3€H (PU3MKM C ECTECTBEHHO-HAYyYHBIMU Y4YeOHBIMU TmpenMmeramu. B Hel
OTIPEIETISIIOTCS OCHOBHBIC 1LIEIM HM3Y4YeHHs] (PU3UKKM Ha YPOBHE CPETHETO OO0IIero
o0pa3oBaHMsl, TUIAHUPYEMBIC PE3yJNbTAaThl OCBOCHUS Kypca (PU3WKH: JIUYHOCTHBIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3MKe BKIIOYALT:

® [JIAaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3yIbTAThI IO TOJIaM 00yUEHUS;

e cojepxkaHue yueoHoro npeameta «Dusnka» mo rogaM 00ydeHUs..

®du3rka Kak Hayka O HauOojee OOMMX 3aKOHAX MPUPOJbI, BBICTyHas B
KayecTBE y4eOHOTO MpEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKIJIA] B CUCTEMY
3HaHWM 00 okpykaromeM mupe. [lIkonpHbIN Kype PU3UKH — CHCTEMOOOPa3yOIIIHIA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (DHU3UYECKUE 3aKOHBI
JeKaT B OCHOBE TPOILIECCOB M SIBJICHUM, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuzmyeckoir reorpaduerd U acTpoHoMueu. lcmonp3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHWUW  OMpenesseT Xapakrep U pa3BUTHE
pa3zHOO00pa3HBIX TEXHOJIOTUH B c(hepe IHEPreTUKH, TPAHCIIOPTa, OCBOECHHUS KOCMOCA,
MOJIyYCHHUSI HOBBIX MaTEpUAIOB C 3aJaHHBIMH CBOWCTBaMHU W Jpyrux. M3yuenue
(bU3UKYM BHOCUT OCHOBHOM BKJIaJl B (QOPMUPOBAHHUE €CTECTBCHHO-HAYYHON KapTHHBI
Mupa oOyvarouxcsi, B (OPMUPOBAHME YMEHUU NPUMEHSTh HAy4YHBIA METOJ
MO3HAHUS TP BHITIOJTHEHUN UMHU YUI€OHBIX UCCIICTOBAHUM.

B ocHOBY kypca hu3uku i1 ypoBHS CpeTHETO 0011ero 00pa3oBaHus MOJI0KEH
PAI ek, KOTOpble MOKHO PACCMaTPUBATh KaK MPUHIIMIIBI €r0 MOCTPOSHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTHYECKHU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3AesioB (PU3UKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU ¢ HEM Marepual Kypca (U3UKH
o0beMHEH BOKpPYr (Qu3nyeckux Teopuil. Begymmm B Kypce sBisercs
dbopMupOBaHHE TPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTEpHUU, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpesarnosaracT HCIO0Jb30BaHHUE
IYMaHUTapHOTO MOTEHIMaNa (U3NYECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTHS
(Gu3MKH ¢ pa3BUTHEM OOLIECTBA, @ TAK)KE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoes npuknaomnoii nanpaenennocmu. Kypc pusuku npenmnonaraetr 3HaKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHYECKUX IMPHIOKEHUN H3yYEHHBIX
TEOPHUN U 3aKOHOB.

Hoes skonocuzayuu peanusyercss MOCPEACTBOM BBEACHHUS SJIEMEHTOB
COJIEp)KaHMs, MOCBAIIEHHBIX JKOJOIMYECKUM MpOOJIEMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHKU M TEXHOJOTHHM, a Takke O0OCYKIEHUs
npo6JieM pallMOHAIBHOTO MPUPOONIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (DU3MKHM Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (u3nueckue Teopuu ((popmMupoBaHHe MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, posik (PyHIaMEHTaIbHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX MPEICTABIEHUAX O IPUPOJIE, TPaHUL[AX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (DM3MKH peanu3yercs Mpexiae
BCEro 3a CUET OpPraHM3alUMU SKCHEPUMEHTAIHON JEATEIbHOCTH OOYyYarolIuXcsl.
Jlnst 6a30BOr0 YpOBHSA Kypca (PU3UKHU — 3TO UCTIOIb30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX KCIIEPUMEHTOB U JJAOOPaTOPHBIX PadOT, KOTOPHIE B IPOTrpaMMe
no (usuke oObETUHEHBI B OOIIMKA CHUCOK YYCHUYECKUX MPAKTUUECKHX pPadoT.
Boijenenre B yKa3aHHOM IepeyHE Ja0OpaTOPHBIX padOT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIIECTBIISIETCS] YYaCTHUKaMU 00pa30oBaTesIbHOTO Ipoliecca
UCXOJI M3 OCOOCHHOCTEW IMJIAaHUPOBAHMS M OCHalleHus kKabuHetra Qusuku. [lpu
3TOM O0OecleyuBaeTcsi OBIaJeHUE OOyYaIOIIMMUCA YMEHUSIMH IPOBOAMTH
KOCBEHHBIE M3MEpPEHUs, HCCIENOBAaHUS 3aBUCHUMOCTEH (DM3MUECKUX BEIUYMUH U
MOCTAaHOBKY OIIBITOB MO MPOBEPKE MPEIJI0KEHHBIX TUIIOTES.

bospiioe BHUMaHNE yAEISIETCS PEIIEHUIO PACYETHBIX U KAUECTBEHHBIX 3a/1a4.
[Tpu 3TOM J17151 pacU€THBIX 3a7a4 PUOPUTETOM SIBJISIFOTCS 3a/1a4U C SIBHO 3aJJaHHOU
bu3nyecKoil MOAENbI0, TO3BOJSIONIME TMPUMEHSATh M3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pas3fesia Kypca, TaK U MHTETpUpys 3HAHUS U3
pa3HbIX pa3nenoB. /[ Ka4yeCTBEHHBIX 33]1a4 PUOPUTETOM SBISIIOTCS 3aJaHus Ha



OOBSICHEHHE TPOTEKaHUS (PU3MUECKHX SBICHUH WM IPOIECCOB B OKPYIKAIOIICH
XKU3HU, TpeOyromme BbhIOOpa (PU3MUECKOW MOAENU ISl CUTYyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBu ¢ TpeboBanusmu GPI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mporecca 0a30BbIi ypOBEHb Kypca (PU3UKU Ha ypOBHE
cpenHero oOmiero o0pa3oBaHUs JOHKEH H3Yy4aThCS B YCIOBHSIX MPEIMETHOTO
kaOuHeTa (PU3WKH WIM B YCIOBUSX HWHTETPUPOBAHHOTO KaOWHETA MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKMKJIA. B kabuHeTre (U3MKU JOKHO OBITH HEOOXOAMMOE
nabopaTopHoe OOOpPYJOBaHUE JJI BBINOJHEHUS YKa3aHHBIX B Iporpamme Io
bu3MKe yUSHUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCcTpallMOHHOE  00Opy/0BaHue (HOPMUPYETCS B COOTBETCTBUU C
NPUHITUTIOM MHUHUMAaJIbHOW JIOCTATOYHOCTH M  00ECIIEUYMBAET IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe IO (U3UKE KIIOYEBBIX JIEMOHCTpAlUMi s
UCCJICIOBAHUSI  W3Y4YaeMbIX SIBJICHUH U  TPOIECCOB, OSMIHUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 00O0pyI0OBaHHE [JIsi YUYEHHUYECKUX TMPAKTUYECKUX pPadboT
dbopmupyeTCcs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe
OJIHOTO KOMIUIEKTa Ha JBYyX oOOydwarommuxcsi. TeMaTudecKkue KOMIUIEKThI
7a00paTOPHOTO OOOPYIOBAHMS JIOJDKHBI OBITh IOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX W ITU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTENLHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMH TIEJIIMH U3y4CHUS] PUZUKHU B 001IeM 00pa30BaHUU SBJISIFOTCS:

e (opmMupoBaHHE HHTEpPECa M CTPEMJICHHS] OOYYalOIIMXCA K HAyYHOMY
U3YUYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI];

® pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (POpMUPOBaHHE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

¢ ($OopMHPOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa H3yueHHUsI OCHOB
CTPOEHUS MaTepuH U PyHIaMCHTAIBHBIX 3aKOHOB (DM3HKH;

e (dopmupoBaHHe yMEHUW OOBSCHATH SBJICHUA C HCHOJIB30BAHHEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHHE MPEACTABICHUN O POy (DU3UKHU [JIST PA3BUTHSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTrkeHne STUX Ieneld o0ecreunBaeTcs pelieHneM CIEAYIOMUX 3a/1ad B

npoliecce u3yueHus Kypca (U3MK1 Ha YpPOBHE CPEHEr0 O0IIero o0pa3oBaHus:

® TpUOOpeTEeHNE CUCTEMBI 3HAHUN 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHSX, BKIIOYAs MEXaHWKy, MOJEKYJISAPHYIO (U3UKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HKY W DJIEMEHTHI aCTPOPU3HKHY;



e ¢dopMUpOBaHHE YMEHUN TNPUMEHATH TEOPETUUYECKHE 3HAHUA JJIs
OOBsICHEeHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

® OCBOGHHE CIOCOOOB pEHICHHUS pa3IUYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3faHue GU3NIeCcKorl MOJEINH, aJIeKBATHON yCIOBUSM 3aJa4H;

e [OHUMaHUE (U3MYECKMX OCHOB W NPHUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIUILYIO
cpeay;

® OBJIQJICHHE METOJAaMHU CaMOCTOSATEIBHOTO TUIAHUPOBAHUS M TMPOBEICHUS
bu3MYECKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OIIpE/IeNICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTara;

® CO3/1aHHE YCIIOBUH JAJs1 pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3yuenne ¢usuku (0a30BbId YpOBEHb) HAa YpPOBHE CpPEIHEro OOLIEro
oOpazoBanus oTBoaAUTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJENI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamme 1o (u3uke TMepedyeHb JTa0OpPaTOPHBIX U
OPAKTUYECKUX paboOT SABISETCS PEKOMEHJOBAHHBIM, YUYHUTENb JieJaeT BbIOOp
MPOBEJCHHUS JIaDOpATOPHBIX pPabOT W OMBITOB C YYETOM WHAMBHIYATBHBIX
O0COOEHHOCTEM 00yJaroNuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'O IO3HAHUSA

®dusnka — Hayka o npupoge. Haydnsle MeTOAbl MO3HAHUSA OKPYKAIOIIETO
Mupa. Poiib 3KcriepuMeHTa U TEOPHUH B ITPOLIECCE MO3HAHUS IPUPObI. DKCIIEPUMEHT
B (pusmke.

MoaenupoBanue (uU3MYeCKUX SIBICHUN U IpoueccoB. HayuyHble rMmoTesbl.
dusnueckre 3aKOHbI U TEOPUU. ['paHMIIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mMecTto Qpu3uku B (POPMUPOBAHUM COBPEMEHHOW HAYYHOU KapTHHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M UU(DPOBBIE H3MEPUTENbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmxkeHHe. OTHOCUTEIBHOCTh MEXAHMUECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpocTh (CpemHssi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHHE MaTepuaJbHOW TOYKHM, MX MPOEKIMU HA OCU CHUCTEMBbI KOOpPIHMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsiMOJIMHENHOEe aBWxkeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, NyTH ¢ TMepeMelIeHuUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonnHeHoe nBrkeHUE. [|BUKEHNE MAaTEpUAIBHOW TOUKH 10 OKPYKHOCTH
C HOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAs CKOPOCTh.
[lepuon u yactora obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpOWCTBAa M MPAKTUUYECKOE MNPUMEHEHHUE: CIUIOMETP,
JBH>KCHUE CHAPSJIOB, LICTIHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WIUTHOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

[Tpeobpa3zoBanue ABMKEHUIN C UCTIONIB30BAHHEM MIPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3pe:KEHHOM IIPOCTPAHCTBE.



Habnronenue ABMKEHUS Tena, OpPOLIEHHOTO IOJA YIVIOM K TOPH30HTY U
TOPU30HTAJIBHO.

N3mepeHne yckopeHus: CBOOOHOrO MaieHHS.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUSA C LEIbI0 ONMPEAECICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBaHre COOTHOUIEHUS MEXAY MyTAMH, NPOWICHHBIMH TEJIOM 3a
MOCJIEAOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKECHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBUKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3ydenne nBuxKeHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHOocutrenbHOCTM  ['aymmiiess.  IlepBeii 3akoH  Hprotona.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunmun cyneprioduuuu cwi. Bropoii 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaabHbIX TOYEK.

3akoH BcemupHoro Ttsirorenus. Cuna Tsokectu. llepBas kocmuueckas
CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (mokosi, CKoIbXeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOIBKEHHS U cujia TpeHus nokosi. KoagduiueHt tpenus.
Cuita conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeaIbHOE IBIXKEHHE a0COIFOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. [lmedo cuibl. YcinoBus
paBHOBECHS TBEPJIOTO TEIIA.

TexHuyeckre yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHE: MOIIIUITHUKH,
JIB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MacC B3aMMOAECHCTBYIOIIMNX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTB CHJIBI YIIPYTOCTHU OT Jiepopmanuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Y cioBus paBHOBECHUS TBEPAOTO Tea. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3yuyenue nBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CWII YIIPYTOCTH, BO3HHUKAIOIIMX B IPYKHUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus  mexaHuxe

NMinynsc MarepuanbHOW TOYKH (Tela), CHCTEMbl MaTEpUATBHBIX TOYEK.
NMnynbe cuilbl U M3MEHEHHE HMIYJIbCa Tea. 3aKOH COXPAHEHHUs HMITYJIbCA.
PeakTruBHOE IBMXEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepHalbHOM TOYKH. Teopema 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[ToTeHnmansHas SHEPTHUSL. [ToTennmansHas JHEPIrus yIpyro
nedopMupoBaHHOM NpyxkuHbL. [loTeHIMaNBEHAS 3HEPTUs Tella BOJU3U OBEPXHOCTH
3emu.

[loTeHnmanbHble U HENOTEHUUANbHble  cuwibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHNYECKOM YJHEPTUN CUCTEMBI TEJI. 3AKOH
COXpaHEHUSI MEXaHUYECKON SHEPIHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: BOJIOMET, KOIED,
NPY>KUHHBIN MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHUUATBLHON SHEPTUU B KHHETUUECKYIO U OOpATHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydenne abCONIOTHO HEYNPYroro yjaapa ¢ HOMOUIbIO JBYX OJMHAaKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI ¢ U3MEHEHUEM MEXaHUYECKOW sHepruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOAUHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu
OCHOBHBIE TOJIOKEHHUS MOJEKYIIPHO-KUHETUYECKOW TEOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkenue. [Auddysus. Xapakrep ABMOKEHHS U
B3aUMOJECUCTBUSA 4YacTULl BellecTBa. MoJaenu CTpPOEHUs Tra3oB, XUIKOCTEW U
TBEPABIX T€ U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Monekyl. KonudectBo BemiectBa. [locTosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temmeparypa u e€ uzmepenue. lllkama Temmneparyp
Llenbcus.

Mopnens  upgeanbHoro rasa. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHHM HJI€AIbHOTO ra3a. AOCOIIIOTHAs TemIeparypa Kak mepa
CpPEIHEN KWHETUYECKON HSHEpPruu TEIUIOBOrO ABWKEHMS dvactull raza. [llkama
temneparyp KensBuna. 1'azoBbie 3akoHbl. YpaBHeHne MeHaeneepa—Kianenpona.
3akoH JlanbToHa. M3omporniecchl B UI€AIBHOM Tra3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpencTraBieHUE H3OIMPOIECCOB: HU30TEpPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, ¢oTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneiThl 10 MU PY3UN )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJCHUCTBU.

Monens, niutocTpupyomias Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HWICAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUI
00bEéMa KOMHATHI, JaBJIEHUS U TEMIIEpaTypbl BO3IyXa B HEM.

HccnenoBanrie 3aBUCUMOCTH MEXKY IMapaMeTpaMu COCTOSIHUSI pa3pesKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMmoanHamMuueckass cucrema. BHYTpEeHHSs dHEPrUst TEPMOAMHAMUYECKON
CUCTEMBI U criocoObl €€ n3MeHeHus. KonuyecTBo TeninoTel U paboTta. BHyTpeHHss
SHEprus  OJHOATOMHOIO  HJAEaJbHOTO  Tra3a. Buasl  Termonepenauu:
TEIUIONPOBOJAHOCTh, KOHBEKIIMS, U3TyUCHHE. Y AelbHas TEIIOEMKOCTh BEILIECTBA.
KosruecTBo TEIIOTH pH TEIIONEpEIaye.

[lonatue o006 aamabatHOM Tiporiecce. [lepBBI 3aKOH TEPMOIUHAMUKHU.
[IpumeHneHue mepBOro 3aKoHa TEPMOAMHAMUKM K H3omporeccam. ['paduueckas
UHTEpIpeTanus paboTh rasa.

Bropoii 3akoH TepMognHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TeruioBpie  MamumHbl.  [IpuHOMIBIL  IEUCTBUSA  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanusi sHepruv B TEIJIOBbIX MamuHax. KoadduuueHnt nosesnoro



nevictBus TertoBo mammebL. [{ukn KapHo u ero kosdduimeHT mose3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOEC MPUMEHEHHUE: JBUTATEIh
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUITUMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW RHEpPruM Tejia MPU COBEPIIEHUU PalOOThI: BBLIET
npoOku u3 OyTBUIKH TIOJ JIEHCTBHEM C)KaTOro BO31yXa, HarpeBaHue s¢dupa B
JaTyHHOU TpyOKe myTéM TpeHUs (BUICOIEMOHCTPALINS).

W3MeHeHne BHYTpEeHHEH dHEPIruu (TeMIiepaTyphl) Tejia IIpH TeIuionepeiaye.

OnpIT 10 anuabaTHOMY pacCIIMPEHHUI0 BO3AyXa (OMBIT C BO3YIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Pazoswvie nepexoonvl

[TapooOpa3zoBanue u KoHjeHcanus. Mcnapenue u kunenue. AOGCOIOTHAS U
OTHOCHUTEJIbHAA BIIAKHOCTh BO3AyXa. HachllleHHbIM Tap. YelbHas TEIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATYPhI KUTICHHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucrainmuueckue u amopdHbie Tena. AHU30TPOINUs CBOKCTB
kpuctamioB. Kugkue kpuctauibl. CoBpeMEHHblE Marepuanbl. llmaBinenue u
KpUCTAJLT3AIs. Y IeJbHas TeTuioTa miaBieHus. Cyonumarius.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHudeckne yCTpOWCTBA W MPAKTUUECKOE NPUMEHEHHE: TUTPOMETP |
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH TOJYUYCHHUS] COBPEMEHHBIX MAaTEpHUAJIOB, B
TOM YHCJIE HAHOMAaTEepHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MaPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenune HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpanus KpuCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenre 0THOCUTEILHON BIaXKHOCTU BO3AyXa.

Pasnen 4. dinekTpoguHaMuKa
Tema 1. Inexkmpocmamuka



OnexTpuzaums Tel. OJEKTpUYecKHil 3apsa. JBa BuAa 3IIEKTPUYECKHX
3apsAnoB. [IpOBOAHMKH, AWDIIEKTPUKU M MOIYNPOBOJHHUKU. 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIi 3EKTpUUECKU 3apsi.
Onektpuueckoe 1mone. Hanpssk€HHOCTh — diiekTpudeckoro moiisd.  [IpuHuumn
CYHEPHO3ULIANA IEKTPUYECKUX TosieH. JIMHMM HanpsHKEHHOCTU DJIEKTPUYECKOIO
TIOJISL.

PaGoTa cun anekrpocrarudeckoro nosis. [lorennuman. Pa3HocTs moTeHuaios.
[IpOBOAHUKN WU JUANEKTPUKUA B BJIEKTPOCTATUYECKOM IMoJe. JMajeKTpudeckas
IIPOHUIIAEMOCTb.

DnekTpoéMKOoCcTh. KoHaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: JIIEKTPOCKOIL,
AIIEKTPOMETP, INIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE AJIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMDIEKTPUKH B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCaTopa OT IUIOLIAax
IIJJACTUH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUYECKONU IPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUIT TOK. YCIIOBUSI CYLIECTBOBAHUS DJIECKTPUUECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 171 y4acTKa LEeTu.

DNEKTPUYECKOE CONMPOTUBJIEHUE. Y IEIBHOE CONPOTUBICHUE BEILIECTBA.
ITocnenoBarensHOE, NapalIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DONEeKTPOABMKYLIAsl CUJIa U BHYTPEHHEE CONPOTHBJIEHUE HCTOYHHKA TOKA.
3akoH Oma 111 OJIHOM (3aMKHYTOM) 3JIeKTpuyecKoi nenu. KopoTkoe 3aMbIkaHue.

ONeKTpoHHass  MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.



DOnekTpudecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHHKMY. CobcTBeHHass W TpUMecHass  MPOBOJAUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYeCKHd TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIMUTOB.
DNEKTPOIIUTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpudeckuidi TOK B razax. CamMOCTOSITENbHBIH W HECAMOCTOSITEIbHBIN
paspsa. Monnus. [Inazma.

TexHU4ecKue YCTpPOMCTBA M IPAKTHUYECKOE IPHUMEHEHHE: aMIEepMETp,
BOJITMETP, pEOCTAaT, HCTOYHUKH TOKA, JJIEKTpPOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JHOJ,
TEPMUCTOPHI U POTOPEZUCTOPHI, NOTYIPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh COIIPOTHBIICHHSI LWIMHAPUYECKUX INPOBOJHHMKOB OT JUJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHSI M MaTepuania.

CmMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOABWKYILIEH cuibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHUYECKOT0 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa U NpOBOJANMOCTb BO3yXaA.

OOHOCTOPOHHSSI MPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydenne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABMXKYILEH CHIIBI HCTOYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGmronenne ammekTpoimsa.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHsa B 10 Kiiacce oCylIeCTBISIETCS €
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypcamMu MAaTEMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnole nouwsimusi, CBA3aHHbIE C M3yYEHHEM METOJOB HAy4YHOTO
MO3HAHMS: SIBJICHHE, HAay4HbI (akT, runoresa, (u3nyeckas BEJIUYUHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHUEe CUCTEMbl YypaBHEHUM, JUHEWHas QyHKIMS,
napaboia, runepooia, ux rpaduK U CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKITHH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOECKLUHA HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.



bBuonocus: mexanudeckoe NBMKEHHUE B JKUBOM mpupoae, nupdysus, ocMmoc,
TEIJIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEIUIONEpPEauH, TEINIOBOE PABHOBECHE),
AIIEKTPUYECKUE SBJIICHUS B )KUBOU MPUPOJE.

Xumus: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHASI MAacca, TEIUIOBbIE CBOMCTBA TBEPABIX TEIL, )KUIKOCTEN U ra3oB,
DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTHYECKAs  JUCCOLMALNS,
rajJbBaHUKA.

l'eocpaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JABMKEHUI C MCIOJb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHHUs B TEXHUKE, IIOAIIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W JIpyrue), ABUTATE]b BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJUIbHUK, KOHIULIHUOHED, TEXHOJIOTUU
IIOJIy4YEHHUs] COBPEMEHHBIX MATEPUAIOB, B TOM 4YHUCIEC HAHOMATEpUAIOB, W
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allMTa, 3a3€MIICHHE AJIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHBIE puOOPBHI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuTHI. B3anMo1eMCTBUE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
noje. Bektop MarHuTHOW MHAYKUMH. [ [pUHIUIT Cyneprno3uuyu MarHuTHBIX ITOJIEH.
JInHMKM MarHUTHOW WHAYKUMW. KapTWHa JMHUMA MAarHUTHOM WHIYKLIHWW TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarautHoe TIOJ€ TPOBOAHUKA C TOKOM. KapTwHa NMHUNA MHAYKIWA
MAarHUTHOI'O TOJISI JUIMHHOTO MPSAMOTO MPOBOJHMKA UM 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJAHUKA, KaTYIIKU ¢ TOKOM. OmnbIT DpcTeaa. BzaumoaelicTBiue MpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallPaBJICHUE.

Cuna Jlopenua, €€ MoayJib U HanpasjeHUE. J[BUKEHUE 3apSKEHHON YaCTHUILIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SlBnenue anekTpoMarHUTHOM WHAYKOUU. [loTOK BekTOpa MAarHUTHOU
MHOYKUAHW. OJIEKTPOABIKYINAS CHJIA MHAYKIUMUA. 3aKOH 3JEKTPOMArHUTHOMN
uHaykuuu @apanes.

BuxpeBoe »3yeKTpuYeCKoe mMoJie. IDIEKTPOABMKYIIAs CHJIA WHAYKIUH B
IIPOBOJIHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

IIpaBuiio Jlenna.



NHAyKTUBHOCTh.  SIBJIEGHHE CAaMOWMHAYKUWHU. OJEKTPOIABIKYLIas CHIIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHudeckre yCTpOMCTBa M MPAKTUYECKOE IPUMEHEHHE: ITOCTOSHHBIE
MArHUThI, 3JEKTPOMArHUTHI, SJICKTPOABUTATENb, YCKOPHUTEIN >SJIEMEHTAPHBIX
YaCTUIl, UHIYKIHOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TIOJISL.

B3anmoenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJBUKYIIEH CUIIBI MHIYKIIMA OT CKOPOCTH U3MEHEHHS
MarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomeol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nerCTBUA NOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUNHbLE KOJ1€0AHUA

Konebarenbhass  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOjeOaHMUs.
["apmonmnyeckue konebanus. [lepuon, dacrora, ammiutyaa U ¢asza KoaeOaHHil.
[Ipy>XrHHBIN MasATHUK. MaremMaTH4eCKU MAsTHUK. YPaBHEHUE TAPMOHUYECKUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

KonebarenbHpiii KOHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAaHUS B
UJCANbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHUYECKUMHU H
AJIEKTpOMAarHUTHbIMU KoJiebanusmu. @dopmyna Tomcona. 3akoH coxpaHEHHUS
HHEPrUM B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aryxaroumx KojeOaHusX. BeIHy)IeHHbIE MEXaHUYECKUE
koseOanusi. Pezonanc. BeiHyXA€HHbIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUS.

[lepemenHbiii  Tok. CHHYCOMJANbHBIA IEPEMEHHBI TOK. MOIIHOCTH
NEPEMEHHOIO TOKa. AMIUIMTYJHOE€ W JEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKa U
HaIpsKEHUS.



Tpanchopmarop. IlponsBoacTBo, nepeaaya U NOTPEOICHUE DIEKTPUUECKOM
SHEPIruM. DKOJIOTMYECKUE PUCKU TPU MPOU3BOJICTBE 3JIeKTpodHepruu. Kynbrypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckrue yCTpOHWCTBA M MPAKTHUYECKOE MPUMEHEHHE: AIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJIeOATEIbHOW CHUCTEMBI (MPYXUHHBIA WU
MaTEeMaTUYECKU MAsITHUK).

HaOGmronenne 3atyxaromux KojeOaHuH.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJICOAHUN.

Halnronenue pezonanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcnuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS] OT BPEMEHHM ) JIJIs
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHanc mnpu mOCHEOOBATENBHOM COEAWHEHUM PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpa.

Mojenb TUHUY 3JEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnenoBanre 3aBUCHMOCTH TEpUOAA MAIbIX KOJeOaHUil Tpy3a Ha HUTH OT
JUTUHBI HUTH U MacChl Tpy3a.

HccnenoBanne nepeMEHHOTO TOKA B LIENN U3 MOCJIEI0BATEIBHO COCTUHEHHBIX
KOH/JIEHCATOpa, KaTyILlK! U pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmMpOMACHUMHbBIE 60JIHbL

Mexannueckue BOJIHBI, YcCIOBHsS pacnpocTpaHeHus. Ilepuon. CkopocThb
paclpoCTpaHeHusT W JUIMHA BOJHBI. [lomepedHble W MOPOJOJBHBIE BOJIHBL.
HNuTtepdepenius u niuppakuus MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI M3JIYUYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomaruuTHoi BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE, MPEIOMIICHHE, MOspu3anus, Tudpaxius,
untepdepeniuss. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >M€KTPOMArHUTHBIX BOJIH. [[puMeHeHHe 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckre yCTpPOWCTBA MU MPAKTUYECKOE MNPUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIULIUHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu



OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneG:mromeecs Ten0 Kak HCTOUHUK 3BYKa.

Habnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue uarepdepenunu u audpakiiui MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH U
YaCTOTOM KOJEOAHUIA.

HccnenoBanre CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIIEHUE,
noJisipu3anys, Iuppaxnus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onruka. [IpsAmoimHENHOE pacnpoOCTpaHEHHE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. ToUeUHBI HCTOYHUK CBETA.

OTtpaxenue cBeTa. 3aKOHbI OTpakeHusi cBera. [locTpoenne n3oOpakeHui B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenoMiicHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroa MNOJHOrO
BHYTPEHHETO OTPaKEHHUS.

Hucnepcust cBera. CioXHBIN cocTaB 0eoro cBerta. LIBer.

ColOuparomue W pacceuBaroniue JHH3bL. ToHKas JmH3a. DokycHoe
paccTosiHME M ONTHYecKas cuja TOHKOW smH3bL. IlocTpoeHne n3o0paxeHud B
coOMparoluX U pacceuBarolux JuH3ax. GopMmysa TOHKOM JIMH3bL. Y BEIHYEHHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WMutepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOJEHUST MAKCUMYMOB W MHUHUMYMOB B HHTEpPEpPEHIIMOHHOU
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cera. JudpaxinmoHHas pemérka. YciuoBue HaOI0ICHUS
[NIABHBIX ~MAaKCUMYMOB TpH MaJCHUM MOHOXPOMATUYECKOTO CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

ITonmsapu3zanus ceera.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: OYKH, Jyma,
¢doroanmapar, NPOEKIMOHHBIN ammapar, MHUKPOCKOI, TeJIECKOI, BOJOKOHHas
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE PACHpPOCTPAHEHUE, OTPAXKEHHUE W NPEIOMIICHHE CBETA.
OnTrueckue mpuOOpHI.

[TonHOE BHyTpeHHEE OTpakeHre. Mozellb CBETOBO/A.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopenu MuKpocKkorna, TeJIeCKona.



Hab6mronenune naTepdepeniinm cBera.

Hab6mronenune nudpaxium ceera.

Halnronenue nucnepcuu cBera.

[Tomy4yeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydeHue ciekTpa ¢ MOMOIILIO0 TUPPAKIIMOHHON PEIIETKH.
HaOnronenue nosisipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonol
N3Mepenue rnokaszaTess NpesIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.
HabGmronenne nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCHTEIbHOCTH

['paHnnBl  OPUMEHUMMOCTH  KjJacCcM4ecko — mexaHuku.  lloctynatsl
CHEeUaIbHOW TEOPUH OTHOCUTEIILHOCTH: THBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA
B BaKyyMe, IIPUHLAI OTHOCUTEIIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpAIICHUE
JUTVHBI.

OHEprus U UMILYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ SJHEPrUel U UMITYJIBCOM PEJIATUBUCTCKON YaCTUIbl. DHEPIUs
MTOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsi3u SHEpTUH POTOHA C €r0 YACTOTONU. DHEPTrHs
Y UMITYJIbC (POTOHA.

OTtkpeiThe 1 ucciaeaopanue Gorodrdpdexra. OnbiTel A. I'. CTosneToBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTerHa ana Gorodrddexra. «KpacHas rpanuiray
dboToaddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE JICUCTBUE CBETA.

TexHuyeckre yCTpPOWCTBA U MPAKTUYECKOE MpUMEHEHHE: (OTOIJIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3PdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeMHETO (oTodddeKTa.

Ceeroauog.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma



Monens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTwil.
[lmanerapnas mogmens aroma. I[loctynatel bopa. M3nydenume u moriiomeHue
(GOTOHOB TpU TepexoAe aromMa C OJHOTO YPOBHS SHEPruM Ha Apyroil. Bumabl
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BousiHoBBIE cBOMCTBA yactull. Bomuel ae bpoiinsa. KopnyckynsipHO-BOJTHOBOM
JyaJI3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3IIy4YCHHE.

TexHuyecknue yCTpOMCTBA W NPAKTHUYECKOE NPUMEHEHHE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue IMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

HaOlmronenue muHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKAa3bIBAIOIINE CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
panuoaktuBHOoCcTH.  OmbiTel  Pesepdopna 1mo  ompeneneHdio  cocTaBa
paaroakTUBHOTO n3nydyeHus. CBoiicTBa anbda-, 6eTa-, ramma-u3nyyeHus. Binusaue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas mopens sapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tomnsl.

Anbda-pacnan. ONEKTPOHHBIM M TO3UTPOHHBIA Oera-pacman. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepnwiii peaktop. TepmosimepHbiii cuHTe3. IIpoOieMbl M TEpPCIIEKTHBBI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3aUMOJIEHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MHpA.

TexHn4eckre yCTpoOMCTBA U NMPAKTUYECKOE NMPUMEHEHUE: JTI03UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi
HccnenoBanue TpeKoB 4acTHI] (II0 TOTOBBIM (oTOrpadusim).



Pa3nen 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Otanbl pa3BUTUS acCTpOHOMHUH. [IpuKIiagHOe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
aACTPOHOMHH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3BI, IUIAHETHI, UX BUIAMMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuHasi akTUBHOCTh. Mctounuk sHeprum CoyiHIIa U 3BE3L.
3BE3bI, UX OCHOBHBIE XApPAKTEPUCTUKH. Jlnarpamma «CHEKTpajbHBIA KJacc —
CBETHUMOCTBY». 3BE3MIBI TJIABHOM IMOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3J IJIAaBHOM IOCIIENOBATEIbHOCTH. BHyTpeHHee CTpoeHHe
3BE31. COBpEMEHHBIC MPEACTABIEHUS O MPOUCXOXKICHUU U 3Boyronnu CoiHIa U
3BE31. DTambl )KU3HH 3BE3I.

Muneunsiii IIyTe — Hama I'anaktuka. Ilonoxxenue u nuxenue CoJHila B
[Nanmaktuke. Tunel ranaktuk. PaguoraiakTuku U KBa3apbl. UEpHBIE IBIPHI B SIpax
raJaKkTHK.

Bcenennas. Pacuiupenue Beenennoil. 3akon Xab0mna. Pa3Oeranue rajgakTuk.
Teopus bonpmoro B3psiBa. PenukTOBOE M3TydEHHUE.

Macmrabnas ctpykrypa Beenennoi. MertaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaOnronenus: HeBOOPYKEHHBIM TJIa30M C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUN I ONPE/ICTICHUS TIOJIOKEHUSI HEOECHBIX O0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEepHOro Noyapus U ipKUe 3BE31bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeuynoro [lyTu.

O0o001maromiee NOBTOPEHUE

Ponp ¢u3uku M acTpOHOMHM B OSKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COIMAJIBHON M ATUYECKON chepax AesTeIbHOCTH YeI0OBEKa, POJIb U MECTO (DU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYYHOUN KapTHHE MUPA, POJIb (PU3NIECKON Teopuun
B (OpMUpPOBAaHMM TMPEJACTABICHUN O (U3NYECKOM KapTUHE MHpa, MECTO
(dbU3nYeCKoi KapTUHBI MUpa B OOIIEM PsJy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABICHUM O PUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kitacce oCymiecTBIsIETCS €
YYETOM COJCPKATEIbHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMu MAaTEMAaTHKH,
OHOJOTMU, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAy4HbId (akT, rumores3a, ¢u3nyueckas BEITWYWHA, 3aKOH,
Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE, MOJIEIb, U3MEpPEHHE.



Mamemamuxka: pelmIeHHE CUCTEMBl YPAaBHEHUM, TPUTOHOMETPUUYECKUE
byHKIMHA: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPBI U HMX IMPOEKIMA HAa OCU KOOPJAHMHAT, CJIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIMM, TPU3HAKA T0J00HS TPEYyroJbHUKOB,
ompeiesIeHHe UIOMIAAU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: >nexTpuyeckue SIBJICHUS B JKUBOM MpUPOAE, KOJIEOATEIbHBIC
JIBUKEHHS B )KMBOW MPUPOJIE, ONTUYECKUE SBJICHUS B )KUBOW MPUPOJIE, NCHUCTBUE
paaunanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIIMYECKAas CTPYKTYpa TBEPABIX
TeJI, MEXaHU3MbI 00Pa30BaHMS KPUCTAIUIMICCKON PEIIETKH, CIIEKTPAIBHBIM aHAIIN3.

l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJieKd MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocua: NWHUM DIEKTPONEpenady, TEHEPATOp MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENb, WHIYKIMOHHAs T€4Yb, pajap, PaauoNpUEMHHUK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBINA ammapar, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3VYJBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpenMera «@Pu3nka» Ha ypOBHE CpPEAHEr0 OOLIETro
oOpa3oBaHus (6a30BBI yPOBEHB) JOHKHO OOECIIEUUTH MTOCTHKCHHUE CIIEAYOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS yUeOHOTO npeameTa « PU3nKay JOHKHBI
OTpaXXaThb TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEUW TMO3UIMEH JHYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKICHUH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OIBITA U OIBITA JEATEIBHOCTA B IIPOLIECCE PEAIU3ALUU OCHOBHBIX HaIIPABJICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUAIOIIEroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIHUOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTHYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPaXKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIBHBIMUA HHCTUTYTAMU B COOTBETCTBUU C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMHPOBAHHOCTH POCCUICKOMN IPaXkIaHCKON UICHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSIM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE€ B
JEATEIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3cTeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOIO TBOPYECTBA,
npuUCylero pu3nyeckoi Hayke;

5) TpyA0BOro BOCIIUTAHUSI:



UHTEpEC K pa3Nu4HbIM cepaM MpodecCHOHATBHOU AESATEIbHOCTH, B TOM
YHClIe CBA3AHHBIM C (DU3UKON U TEXHUKON, YMEHHUE COBEPIIATh OCO3ZHAHHBIN BHIOOD
Oymymie mpodeccru 1 peaaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caM000pa30BaHUIO B 00J1acTh
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rNYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, OCO3HAHHE TI00aIHLHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYUIECTBIICHHUE IEVCTBUN B OKPYIKAIOLIEH CpEAE HA OCHOBE
3HAHMS LIeJIEW yCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

pacCIlIMpPEHUE OIbITA JEATEIBHOCTH 3KOJIOTMYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C(OPMUPOBAHHOCTb MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE IEHHOCTH HAy4YHOW JEATEIBbHOCTH, TOTOBHOCTH B IPOLECCE
U3Y4YEHUS (PU3HKHU OCYIIECTBIISITh IPOCKTHYIO U UCCIEI0BATENBCKYIO AEATEIHOCTD
WHIUBUYaJIBHO U B TPYyIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS
ba3oBble JJornueckue aAelcTBUA:
caMoCTOsITeIbHO  (OpMyJIHpOBaTh M aKTyalM3UpoBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCATEIBbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTECPUH HX
JIOCTHIXKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTM W IPOTHUBOPEUHMS B  PacCMaTpPUBAEMBbIX
(bU3NYECKUX SIBJICHUSX;
pa3pabaThiBaTh IJIAaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOITUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B J€ATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIHLHOCTH;
KOOPJAMHUPOBATH U BBITIOJIHITH pabOTy B YCIOBUSIX PEabHOTO, BUPTYaIHLHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.
BJIAZIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU TOHATHUSAMU U METOJIAMU
buznueckoil HayKu;



BJIAJICTh HABBIKAMHU YUEOHO-HCCIIE0BATEIILCKON U TPOCKTHOU JACATEIHLHOCTH
B 00ylacT (pM3UKH, CITOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TIOUCKY
METOJ/IOB perieHust 3a1ad (U3MUECKOTO COJCPKaHMsI, MPUMEHECHHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS,

BJIQJICTh BHJAMH JICSITCIBHOCTH MO TIOJIYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlUNA, MPEOOPa30BAHUI0 W TPUMEHCHHIO B PA3JIMYHBIX yYeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBIABJIATh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyallM3UpoOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHHS, HAXOUTh apTYMEHTHI JIJIsI J0Ka3aTeIbCTBA CBOMX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPHUH PEILICHHUS;

aHANMM3UPOBAaTh TIONYYCHHBIE B XOJE pEIICHUS 3aJadd  Pe3yibTaThl,
KPUTUYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHECHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3aJaud B 0Opa3oBaTEIbLHOMN
NEATEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKM;

JaBaTh OIICHKY HOBBIM CHTYAIlUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUSA 1O (GU3NKEe B MPAKTHYECCKYI0 00JIacTh
KU3HEICATCIHHOCTH;

yMETh HHTETPUPOBATh 3HAHUSI U3 Pa3HBIX MIPEAMETHBIX 00JI1aCTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora c nunopmanueii:

BJIaJICTh HaBBIKAMHU ITOJIYYCHHsS] WHGOPMAIKU (U3NUECKOTO COJCPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIATh IOWCK, aHaJu3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAIINI0 MH(POPMAIMKA PA3JTHYHBIX BUIOB U (GopM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJI30BaTh  CPEACTBa MH(MOPMAIMOHHBIX W KOMMYHHKaIMOHHBIX
TEXHOJIOTHHA B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX M OPTraHU3aIlMOHHBIX
3a/1a4 ¢ co0JII0cHUEM TpeOOBaHU M SPrOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPAaBOBBIX M JTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e3011acCHOCTH;

CO3/1aBaTh TEKCTHl (DU3WYSCKOTO COJICPKAHHUS B Pa3IMYHBIX (opmaTax c
y4€TOM Ha3HAYCHUS WH(POPMAIIUU U MEJICBOM ayTUTOPUH, BEIOUPAs] ONTHMAIBHYIO
dbopMy NpeacTaBiICHUS U BU3yaIu3aliu.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE Y4eOHbIe 1eliCTBHA:
OCYIIECTBIATH OOIIEHNE HA YpOKax (PM3UKH U BO BHEYPOUHOU JIESATEIBHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(MIMKTHBIX CUTyallMd W CMST4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C MCIIOJIBb30BAaHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMAaTh U KCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON W MHIUBUAYAIbHON
paboTHI;

BbIOMpaTh TEMAaTUKY W METOJbl COBMECTHBIX JIEUCTBUU C Y4&TOM O0OIIUX
MHTEPECOB ¥ BOZMOXKHOCTEH KaXkJJOTO WiieHa KOJICKTUBA,;

OpUHUMATh LEIHM COBMECTHOM  JIESTENBbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JIEHCTBUS TO €€ JOCTHXKEHHIO: COCTABJIATH IUIAaH JEHCTBHIA,
pacmpenenartb poid ¢ y4€TOM MHEHUH YYaCTHHUKOB, OOCYXJaThb Ppe3yibTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAYECTBO CBOETO BKJIAa U KaXKJIOT0 y4aCTHUKA KOMaH bl B OOIIHIA
pe3ynbTat no pazpabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE TPOEKTHI, OICHUBATh HACU C TO3UIHUKA HOBU3HBI,
OPUTUHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHYECKOE IMIOBEACHHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSATENILHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEILHOCTh B 00JIACTH
GU3MKK W acCTPOHOMHH, BBISBISATH MPOOJEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITEJTbHO COCTAaBJIITh IIJIAaH PEIICHUs] PAcUETHBIX U KaueCTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS TPAKTUUECKOM pabOThI ¢ YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM;

pacuMpsATh paMK{ y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;

JefaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaThH e€ro, Oparh Ha ceds
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO JPYIUIIMA B 00JacTH
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN M KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEeKT:

JIaBaTh OIIEHKY HOBBIM CHUTYaIlMsiM, BHOCUTh KOPPEKTUBHI B JEATEIHLHOCTD,

OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;



BJQIETh  HABbIKAMU  TIO3HABATENbHOM  pedJeKcuu Kak  OCO3HAHHS
COBEpIIAEMBbIX JCHCTBHUM © MBICTUTEIBHBIX MPOIECCOB, UX pPE3yJbTaTOB U
OCHOBAHUII;

UCIIOJIb30BaTh NPUEMBI pediekcun Uil OLEHKU CUTYalluu, BbIOOpa BEPHOTO
pelIeHus;

YMETh OLIEHUBAaTh PHUCKH M CBOECBPEMEHHO NPUHUMATh PEUICHHS MO HUX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JApPYTUX I[pPU aHaIM3€ pPE3yJIbTaTOB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTAaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHTBHI JAPYTUX TPH aHAIM3€ pe3yJbTaToB
JeSITEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B nponecce 1ocTukeHNs IMYHOCTHBIX PE3YJIbTaTOB OCBOCHMSI ITPOrPAMMBI I10
bu3uke A ypOBHS cpeAHero oOuiero oOpa3oBaHHS y  OOydaromMXcCs
COBEPIIICHCTBYETCS HMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararonmn
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHATILHOE
COCTOSIHHME, BUACTh HAlpaBJICHUs Pa3BUTUSI COOCTBEHHON SMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMS, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHHE MNPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHUE, CIOCOOHOCTh aJalTUPOBAThCI K
IMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEI MOTHBallMH, BKIIOYAIOIIEH CTPEMJIEHUE K JOCTHXKEHUIO LIETH U
yCTexy, ONTUMHU3M, MHUIMATUBHOCTh, YMEHHUE JICHCTBOBATh HMCXONS M3 CBOUX
BO3MOKHOCTEH;

HIMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh YMOLMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTBIBaTh €ro NpHU OCYIIECTBICHUM OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI
K xonity o0yuenus B 10 kjacce mpeMeTHbIC pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHU:
JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Gu3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU M
TE€XHOJIOTUH, B IPAKTUYECKOU AEATEIIBHOCTH JIFOAEH;



YUYATHIBATh TPAHUIBI TPUMCHEHHUS W3YYCHHBIX (PU3NYECKUX MOJCIICH:
MaTepualibHas TOYKA, HHEPIMAJIbHAsI CUCTeMa OTCUYETa, a0COTIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOJICJIM CTPOEHHUS Ta30B, JKUAKOCTEN U TBEPIBIX TEJ, TOUCUHBIN
ANIEKTPUUYSCKUH 3apsil IPU PeIIeHNH PU3NUECKUX 3a]1a4;

pacro3HaBath (U3UYECKUE SIBJICHUS (MPOIECChl) U OOBICHATh X HA OCHOBE
3aKOHOB MEXAaHWKHU, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE Y PABHOYCKOPEHHOE MPSMOJIUHEUHOE JBUKEHHE,
CBOOOJIHOE TaJieHHE TeJ, ABMIKEHHE MO0 OKPY)KHOCTH, MHEPIUS, B3aMMOJICHCTBHE
ten, nuddy3us, OpOyHOBCKOE JBM)KEHHUE, CTPOCHHE >KUJIKOCTEH M TBEPABIX TeE,
W3MEHEeHHEe O00BEMA TeNl MPpU HarpeBaHWH (OXJIAXICHUHU), TEIJIOBOE PaBHOBECHE,
UCIIapEeHUE, KOHJEHCAIMs, IUIABJICHUE, KPUCTAJUIM3allMs, KHUIEHUE, BJIAXKHOCTD
BO3/IyXa, MOBBIIICHUE JABJICHUS Ta3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXJY IapaMeTpaMU COCTOSIHMS ra3a B U30Ipolleccax, dJIEKTpU3aIus Tel,
B3aUMOJICHCTBHUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JBIKCHHUE, UCIOIb3YsSd (PU3MYECKUE BEIUUYUHBI:
KOOpJIMHATa, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejna, CHuia,
UMITYJIbC TeJla, KUHETUYEeCKasi SHEPTusi, MOTCHIMAIbHAsl dHEPTUs, MEXaHUYeCKast
paboTa, MEXaHMYECKas MOIIHOCTb, IPHU OIHCAHWM TPABUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT HCMOJIb3YEeMbIX BEIMYHMH, UX OOO3HAUCHUS W CIUHMIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIUYUHY C JPYTUMHU
BCIIMYNHAMM;

ONHUCHIBaTh W3YUYCHHBIC TEIJIOBBIC CBOWCTBA TEl W TEIJIOBBIC SBJICHHUS,
UCIIONB3YsS (DU3WYSCKUE BEIMYMHBL: JaBJICHHUE Ta3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPIrusi XaOTUYECKOTO JABMXKEHHUS MOJICKYJ, CpEIHEKBaJIpaTU4HAas
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHssI 2HEprus, padora rasa,
KOd(PGUIIMEHT TMOJe3HOTO JCMCTBUSI TEIUIOBOIO JBUTATelNsd; IPU OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (PUBMUYECKUH CMBICT HCIOJB3YEMBIX BEIMYHMH, UX
00O3HAaUEHUsS W CIWHWIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JIAHHYIO
(bU3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC DJICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYCCKUE
sBJICHUS (TIPOLIECCHI), UCTIOJIb3YSl (PM3UUYECKUE BEIIMUYUHBI: AICKTPUUSCKUN 3apsi,
AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIs, TMTOTEHIMAJ, Pa3HOCTh MOTEHIIUAJIOB,;
IpU ONHUCAHUM TPABWIBHO TPAKTOBATh (DUBMYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUS WM CAWHUIIBI; yKa3blBaTh (POPMYJIbI, CBS3BIBAIOIIME
JTaHHYIO0 (PM3UYECKYIO BEJITUYUHY C IPYTUMHU BEJIMUUHAMU;

aHANMM3UPOBATh (PUBUYECKHUE TPOIIECCH U SIBJICHUS, MCTONIB3Ys (HU3UIECKUC
3aKOHBI M MMPUHLMIIBL: 3aKOH BcemupHoro Tsarotrenus, |, Il u 1l 3akonsr HetoToHa,
3aKOH COXpaHEHUsS MEXaHMYECKON »SHEpPruu, 3aKOH COXPAaHEHHUS HMITYJIbCa,
MPUHIUIT CYNEPHO3UIMNA CHUJI, TMPUHILMI PABHONPABUS HHEPUUAIBHBIX CUCTEM



OTCUY€Ta, MOJEKYISIPHO-KMHETHUECKYI0 TEOPHIO0 CTPOEHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHENH KMHETHYECKOW SHEPTUH TEIJIOBOTO JIBHXKEHHSI MOJIEKYJ C
a0COJIFOTHOM TeMIepaTypol, MEePBbId 3aKOH TEPMOJUHAMUKU, 3aKOH COXpaHEHUS
AIEKTPUYECKOro 3apsiaa, 3akoH KylioHa, mpu 3TOM pa3nuyaTrh CIOBECHYIO
GbOopMyITUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAXKEHUE M YCIOBUS (TpaHUIBI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIUIIBI ICHCTBHS MAITUH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3auyarh yCJIOBHs UX O€30MACHOIO MCIOJIb30BAHUSI B TTOBCEIHEBHOM
KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI M0 KCCIEIOBAaHUI0 (U3UYECKUX SBICHUU U
MPOLIECCOB C HCIOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHHM, MPU 3TOM
dbopmynrpoBaTh NpodIeMy/3a/1ady ¥ TUIOTE3y YY4EOHOT0 IKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEII0KEHHOTO 000PY10BaHMUS, TPOBOIUTH OIBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYILECTBIISITh MPSIMbIE U KOCBEHHbBIC U3MEPEHUSI (PM3UUYECKUX BEIUYUH, MPU
TOM BBIOMpPATh ONTUMAJBHBIN CIIOCOO M3MEPEHHS] U HCIOJb30BaTh M3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3WYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUPOBATH PE3YNbTATHI OJTYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIUYHH B BUJIE
Ta0NHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMS;

co0ro1aTh mpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU HUCCIEIOBAaHUI B
pamMKax yd4eOHOro »SKCIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM M IMPOEKTHOM
JESITEIBHOCTH C MCHOJb30BaHUEM H3MEPUTEIbHBIX YCTPONCTB U JIaOOpaTOPHOTO
o0opyIoBaHUS;

pemiath pacu€THbIC 3a7a4d C SBHO 3aJaHHONW (PU3MYECKOH MOJIEIbIO,
UCIOJIB3Ys (PM3MYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a9n
BBIOMPATh (DU3UYECKYIO MOJEIb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (DOPMYIIBI,
HEOOXoAUMbIe NIl €€ pellIeHHUs, MPOBOAUTH PAcu€Thl U OLIEHUBATh PEATbHOCTH
MOJIyYeHHOTO 3HAaYeHUS (PU3UUYECKOUN BEJIUYUHBI;

penaTh KaueCTBEHHbIE 3a/1a4U: BHICTPAUBATh JJOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUI C ONOpPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHC ABIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHMH  Y4eOHBIX  3a7ady  COBPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTHH ISl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUU U
IpeCTaBiICHUS Y4eOHOW M Hay4YHO-TIOMYJISIpHON HMH(OpMAalWHU, MONTYYSHHON W3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOIy4aeMyI0 HH(POPMAIIHUIO;



MPUBOJUTH MPUMEPHI BKJIJa POCCUUCKUX U 3aPYOCKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOUIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

HCITI0JIb30BATh TEOPETUUECKUE 3HAHUA 10 (PU3UKE B MOBCETHEBHOMN KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalieHuu C NpubopaMu U TEXHUYECKUMU
YCTPOMCTBAMH, ISl COXPAaHEHUS 3OPOBBS U COOJIIOACHHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOILIEH CPEAE;

paboTathb B TpYIIE C BBHIMNOJHEHUEM PA3JIMYHBIX COIHUAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAIMOHAIBHO PpPACTIPENENITh OOS3aHHOCTU U
IJIAHUPOBATH JICSITEIBHOCTh B HECTAHIAPTHBIX CUTYalHUsIX, aJICKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K koniry o0yuenust B 11 kj1acce npeiMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojb U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTUHBI MHUPA, B PAa3BUTHUM COBPEMEHHOW TEXHUKH W
TEXHOJIOTUM, B MPAKTUYECKON AEATEIBHOCTH JIOJAEH, LEIOCTHOCTh U E€IUHCTBO
(bu3MYECKOi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3NYECKUX MOJCIICH:
TOYEYHBIN 3JIEKTPUYECKUH 3apsijl, Jyd CBETa, TOUECYHbIA UCTOYHUK CBETA, sICpHAs
MOJZIeJIb aTOMa, HYKJIOHHAas MOJENb aTOMHOIO Sijpa NP PEIIeHHH (U3UIECKUX
3a1ay;

pacrno3HaBaTh (PU3MYECKUE SIBJICHUS (TPOIECChI) U OOBACHITH UX HA OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAHTOBOM (PU3UKH: DJIECKTPUUECKAsE IPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JEHUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuToOB, DJICKTPOMAarHUTHAasT WHAYKIUSA, JIEMCTBHE MAarHUTHOTO TIOJs Ha
MPOBOJAHUK C TOKOM M ABWXKYIIUMHCS 3apsjl, DJIECKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, MPSIMOJIMHEWNHOE PACIPOCTPAHEHUE CBETA, OTPAKEHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W [OJApHU3allds CBETa, JUCIEPCHS CBETa,
dboroanekTpudeckuit 3pdext (pororddekr), cBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE
JMHEWYATOro CHEKTpa aroMa BOAOPOAA, €CTECTBEHHAas M HMCKYCCTBEHHAs

PaIMOAKTUBHOCT;
OMUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIECKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTb  PA3JIUYHBIX  Cpel) W

QJICKTPOMArduTHBIC SABJICHUA (HpOHCCCBI), HCIIOJIb3YA (1)I/IBI/I‘ICCKI/16 BCIINYHHBI:
E)J'ICKTpI/I‘{CCKI/Iﬁ 3apsa, Chjia TOKa, J3JICKTPHUYCCKOC HAIIPSAXKCHUE, JJICKTPHUUYCCKOC
COIIPOTUBJICHUC, PA3HOCTL IMOTCHIMUAJIOB, 3JICKTPOABWIKYIIAA CHJIA, pa60Ta TOKa,
WHAYKIOWA MArdiuTHOIrO II0JisA, CHJia AMnepa, CHJIa HopeHua, HHAYKTHBHOCTDb
KaTylmiKy, SHCPIrus SJICKTPUYCCKOIO WM MAIHHUTHOTO HOHCﬁ, nepuoag M 4YacToTa
KoJicOaHul B KOJeOaTSIbHOM KOHTYpPEC, 3apiad W CHJIa TOKa B IIPOLECCC



TapMOHMYECKHX DJIEKTPOMATHUTHBIX KOJeOaHWM, (POKYCHOE pacCTOSHUE W
ONTUYECKasl Cuja JIMH3BI, MPU OMHCAHUU TMPABUIBHO TPAKTOBATh (HU3HUECKUI
CMBICII HCIIOJIb3yEMBIX BEJIMYMH, HMX OOO3HAYEHHsS M E€IMHHULBI, YKa3bIBaTb
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3UYECKYI0 BEIUMYMHY C JIPYyTUMHU
BEJINYNHAMU;

ONKCHIBATh HW3YYEHHBIE KBAaHTOBBIE SBJICHHUS W NPOLECCHI, HCIOIb3Ys
duznyecKkue BEIUYUHBL: CKOPOCTh ASJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, YHEPTUS U UMITYJIbC (DOTOHA, MEPUO]] MOJIypacnaaa, SHEPrus CBsI3U
aTOMHBIX SIZIEp, MPU ONUCAHWUU TMPABUWIBHO TPAKTOBATh (U3MUECKUI CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS U EIMHUIBI, YKa3blBaTb (HOPMYIIbI,
CBA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIUYMHY C JPYTUMHU BEJIMYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHaJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJICHUS, UCIONb3Ys (hU3NUECKHe
3aKOHBI M MPUHIMUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEI0BATEIBHOTO U NapaJIIeIbHOTO
COCMHEHUS MPOBOJHUKOB, 3akoH Jlxoynga—JIeHua, 3aKOH 3IEKTPOMarHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJIUHEHHOr0 pacpOCTPAHEHHS CBETA, 3aKOHBI OTPaXKEHUS
CBETA, 3aKOHBI IMPEJIOMJIEHUSI CBETA, ypaBHEHUE ODWHIUTEWHA s (oTo3Pdekra,
3aKOH COXPAHEHMS 3HEPrUH, 3aKOH COXPAHEHUs HMITYJIbCa, 3aKOH COXPAHECHMSI
IIEKTPUYECKOr0 3apsAJia, 3aKOH COXPAaHEHMsI MacCOBOIO 4HWCia, MOCTyJaTel bopa,
3aKOH PaJIMOAaKTUBHOTO pacMaia, MPU 3TOM Pa3INdaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYE€CKOE BBIpAXKEHHWE U YCIOBUS (TpaHULbI, O00JIACTH)
IPUMEHUMOCTH;

OINPEAENIATh HAIIPaBJICHUE BEKTOPA MHAYKIMU MarHUTHOT'O NOJIs IPOBOJIHHKA
C TOKOM, cujibl Amrepa u cuisl JlopeHna;

CTPOUTh M OIHKCHIBATh H300pAKEHHE, CO3JaBAEMOE IUIOCKHM 3E€PKaJoM,
TOHKOM JIMH30M;

BBIMOJHATh JKCHEPUMEHTHl IO HUCCIEIOBAaHUIO (U3MUECKUX SBICHUM U
IIPOLIECCOB € MCIOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX W3MEPEHHI: MpPU 3TOM
dbopmyHMpoBaTh MpodIeMy/3a/1ady U TUIOTE3y YIYEOHOTO IKCIIEpUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEI0KEHHOT0 000PY10BaHUSI, TPOBOIUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYILECTBISThH MPSIMbIE M KOCBEHHbIE M3MEPEHUs (PU3NUECKUX BEIMYHH, MIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS M HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKH [OTPELIHOCTEN U3MEPEHUN;

UCCJIEI0BATh 3aBUCUMOCTH (PU3UYECKUX BEJTUYHH C UCIIOJIH30BAHUEM MPSIMBIX
U3MEPEHHI: TPU 3TOM KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCHpPOBATH Pe3yJbTaThl
MOJyYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEIMYMH B BHUAE TAOMUI[ M TpadUKOB,
JieaTh BBIBOJIbI 0 PE3YJIbTATaM HCCIIEIOBAHUS;



coOJiro1aTh MpaBWiia OE30MACHOTO TPyAa MPHU MPOBEICHUU UCCICIOBAHUI B
pamMKax yd4eOHOro OJKCIEPUMEHTa, Y4YeOHO-UCCIIEOBATEILCKON M MPOEKTHOM
JEATEIbHOCTH C HCIIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1a0OPATOPHOTO
000py10BaHUS;

pemaTth pacu€THble 3a7auyd C SBHO 3aJaHHOW (PU3MYECKOH MOJIEIbIO,
UCTIONB3YS (PM3MUECKUE 3aKOHBI U TIPUHIIMITBI, HA OCHOBE aHaJK3a yCIOBHS 3aJauu
BEIOMPATHh (DU3UYECKYIO MOJIEIb, BBIACIATh (PHU3NUECKUE BETUIUMHBI U (HOPMYIIHI,
HEOoOXoauMbIe NIl €€ peIleHUs, MPOBOAUTH Pacd€Thl U OLIEHUBATh PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 33/1a4d: BBICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXIEHUI C ONOpOld Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznYecKue sSBICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHWH  Y4eOHBIX  3a7ady  COBPEMEHHbBIC
nH(OPMAITMOHHBIEC TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU U
IPEACTABICHNUS] y4eOHON M HAy4HO-NOMYJSIPHOW WH(OpPMAIUH, MOJTYYEHHOU W3
Pa3JIMYHBIX UICTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOJydaeMyto HHPOpMAIIHIO;

OOBSICHSITh TPUHLMUIBI JACHCTBUS MaIlUH, NPUOOPOB M TEXHUUECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS WX 0€30MaCHOTO UCIOJIb30BAHUSI B TTOBCEIHEBHOM
KU3HU;

MPUBOJUTH MPUMEPHI BKJIJ]a POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBACHEHHE MPOLECCOB OKPYXKAIOLIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

MCITIOJIb30BATh TEOPETUUECKUE 3HAHUSA TT0 (PU3MKE B MOBCETHEBHOM KU3HU JIJISI
oOecrieueHuss 0E30MaCHOCTH TMpU OOpalieHuu C NpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3710POBBS U COONIIOCHHSI HOPM SKOJOTHYECKOTO
TOBEJICHUA B OKPYKAIOUIEH Cpele;

paboTaTh B TpyNIe C BBIMOJHEHUEM PA3IMYHBIX COIMATBHBIX POJICH,
IJIAHUPOBATh PAOOTy TPYMIbI, PAIMOHAIBLHO PACTIPENCITh OOS3aHHOCTU U
IJIAHUPOBATh JICATEILHOCTh B HECTAHIAPTHBIX CUTYallUsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pacCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosimyecTBo yacoB DJIeKTPOHHBIE
Ne /it HaumeHoBaHue pa3iejoB M TeM Kourpoabusie  Hpakruseckue (uudposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O 1IO3HAHUSA
11 ®u3KKa ¥ METOJIbl HAYYHOT'O IIO3HAHUS 2 bubnmorexa HOK
' https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Paznen 2. MEXAHUKA
bubnnoreka [HOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubnnoreka [HOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bubnuoreka HOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Wroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OcHOBBI MOJIEKYJISPHO-KMHETUUECKOU 9 1 bubnuoreka HOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubnuorexa HOK
3.2 OCHOBbI TEPMOZHHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILECTBA. 5 bubnuoreka [HOK
) da30BbIE IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 24
Pazgen 4. 9JIEKTPOANHAMMUKA
4.1 DnexTpocTaThKa 10 1 1 bubmmorexa HOK

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



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

ITocTostHHBIN 35eKTpUYECKHi TOK. TOKH B

bubnuoreka LHOK

4.2 Pa3IMYHBIX Cpeax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHoe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KoJsu4vecTBo 4acoB JJIeKTPOHHbIE
HanmenoBanue  pas3geioB U TeM (uudpoBbie)
Ne i/t Konrpoubnsie IIpakrnyeckue
NPOrpamMmbl Bcero p p o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypesI
Paznen 1. JIEKTPOJAUHAMUKA
11 MarnutHoe  moje.  DJIeKTpOMarHuTHas 11 1 3 bubnnoreka HOK
' WHTYyKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHnuueckue U 3JIEKTPOMATHUTHBIE 9 1 bubnuoteka HOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHnuueckue U 3JIEKTPOMArHUTHBIE 5 1 bubnuoteka HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnoreka LHOK
2.3 Onuia 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pa3nen 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OcHOBBI ClIelIMaIbHON TEOPUU 4 1 bubnuoteka HOK
' OTHOCHUTEIBHOCTHA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®PU3UKA

N bubnuoTeka HOK

4.1 DeMeHTHI KBAHTOBOU ONTHKU 6 https://m.edsoo.ru/7f41c97c

bubnuorexa LHOK

4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97c

bubnnoreka LHOK

4.3 ATOMHOE 57pO 5 https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTpoPU3uKU 7 Etl/tlgg;/llr?wfclj(:oo.ru/7f4ﬁ:9o71§
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOLIEE IIOBTOPEHUE

6.1 O6o0maroiiee MOBTOPEHHE 4 Etl/tlggfllr?fggjoo.ruﬂmﬁ:go?i
Hroro no pazneny 4
PezepBHOE Bpemst
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunuyectBo yacos DJIEeKTPOHHbBIE

Ne Hara nugposeie
T

n/n eMa ypora Bcero Kourpoapubie — Ipaxruieckue U3y4eHusi  oOpa3oBaTeJbHbIC

padoThI padoThI
pecypcsbl

®usuka — Hayka O IpHUPOJE.

1 Hayunsie MeT}(]),Z[H H(I))SHpaHIII/I}I 1 bubmorexa HOK

Y https://m.edsoo.ru/ff0c32e2

OKpYXaroIlero Mupa
Pomp  w  wmecto  ¢usuku B
dbopMupoBaHUH COBpPEMEHHO bubnuoreka HOK

2 . 1 )

HAay4YHOW  KapTHUHBl  MHpa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOHN AESITEIbHOCTH JIIOIEH
Mexanunueckoe JIBUKECHUE.

3 OTHOCUTENBHOCTh ~ MEXaHUYECKOI'O 1 bubnmoreka [HOK
nsuxeHus. [lepemenienue, CKOpocCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUe

4 PaBHomepHOe NpsIMOJIMHEIHOE 1 bubnuotexa I[HOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE MpsIMOJIMHEIHOE 1 bubnuotexa I[HOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonmHOoe majneHue. YCKOpeHue 1 bubnuoreka [HOK
¢BOOOIHOTO IMaEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe BIJKEHUE.

7 ZII;H)KGHI/Ie Mare Haﬂbﬂoﬁﬂroqxn o 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPYXXHOCTHU
[puan OTHOCUTEIBbHOCTH
PHH bubnmoreka HOK
8 lNanmunes. VHepuuaibHble CHCTEMBI 1

otcyerta. [lepBbiii 3akoH HeroToHA

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca Tema. Cuna. Ilpunnun
cynepnosuiuu cui. BTopoi 3akoH
Hprorona miis MatepuanbHOM TOYKH

bubnuoreka LHOK
https://m.edsoo.ru/ffOc3be8

10

Tperuit  3akoH  Heroorona  mus
MaTepHAIbHBIX TOUEK

bubnuoreka LHOK
https://m.edsoo.ru/ff0c3be8

11

3akoH BceMupHOro taroreHus. Cuna
Tsokectd.  IlepBas  kocMuyeckast
CKOpPOCTh

bubnuoreka [HOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ymnpyroctu. 3akoH ['yka. Bec
Tena

bubnuoreka HOK
https://m.edsoo.ru/ff0c3e18

13

14

Cuna tpenus. KoadduuueHt tpenus.
Cuna conpoTHBIIEHUS MTPU ABHKEHUU
TeJa B )KUAKOCTH HITH ra3e

[locTynarenbHOE MW BpallaTeIbHOE
JIBUKCHHE  a0CONIOTHO  TBEPIOTO
Tena. MomeHT cunbl. Ilmedo cuibl.
VYciioBus paBHOBECHS TBEPIOTO TeJIa

bubnuoreka HOK
https://m.edsoo.ru/ffOc3f76

bubnuoreka [HOK
https://m.edsoo.ru/ffOc41a6

15

WMiyneCc  MaTepualbHOM — TOYKH,
CHUCTEMBl  MAaTE€pUAIBHBIX  TOYEK.
Hmnynbc cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. P€akTUBHOE IBUKEHHE

bubnunoreka LHOK
https://m.edsoo.ru/ff0c43d6

16

PaGota ®  MOLIHOCTH  CHJIBL
Kunernueckas JHEeprus
marepuadbHOH ToukH. Teopema 00
U3MEHEHUN KHHETHYECKOW JHEpIuun

bubnuoreka LHOK
https://m.edsoo.ru/ff0c4502

17

18

[TorenmanpHas 3HEPTHUSL.
[lToreHManbHass HSHEPrUst yHpyro
nehopMUPOBAHHON MPYKUHBI.

[ToreHnmanbHasgs  SHEpPrust  Teia
BOJIM3U MOBEPXHOCTH 3EMIIH

IloTenuunanbpHEBIE n
HCIIOTCHIMAJIbHBIC CHIJIBI. CBs3b

bubnuoreka [HOK
https://m.edsoo.ru/ffOc461a

bubmmoreka [HOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

pa6OTBI HCIIOTCHIHMAJIBHBIX CHUII C
H3MEHEHMEM MEXaHHYeCKOM SHEPIrun
CHCTEMBI TeJI. 3aKoH COXpPaHCHUA
MEXaHUYeCKOH OHEPIrun

Jlaboparopuas pabora
«HccnenoBanue cBsi3M pabOTHI CHJIBI
C H3MECHECHHUEM MEXaHU4YEeCKOMH
SHEPruu Tela Ha npumMepe
PAaCTSDKEHUS PE3UHOBOTO JKI'yTay

20

21

22

23

Koutponbaas pabora 1o Teme
«Kunemaruka. [lunamuka. 3aKOHBI
COXpPAHEHUs B MEXAHUKE

OcHOBHbIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOpUU. DBpOyHOBCKOE JBHKEHUE.

Tcppyms

Xapakrep JIBYDKESHUS H
B3aMMOJICHCTBHS YacTHI] BEIISCTBA.
Mojenu cTpoeHust Ta30B, KUIKOCTEN
Y TBEPIBIX TEN

Macca MOJIEKYII. KonunuectBo
BemectBa. [locTostHHas ABoraapo

bubnuoreka HOK
https://m.edsoo.ru/ff0c4b74

bubnuoreka HOK
https://m.edsoo.ru/ffOc4dc?2

24

25

26

Tennosoe paBHoBecue. Temneparypa
u e€ uzMmepenue. [llkana remneparyp
Lenbcus

Wneanpueiii ra3 8 MKT. OcHoBHOE
ypaBueHue MKT

AOcomoTHas TemmepaTrypa Kak mepa
CpeqHeld KUHETUYECKONM DHEPruu
JIBUKEHUSI  MOJIEKYyJ. YpaBHEHHE
MenpeneeBa-Knanelipona

bubmmoreka HOK
https://m.edsoo.ru/ffOc4fde

bubnuoreka [HOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

3akoH /lanmbToHa. ["a30BbIC 3aKOHBI

JlaboparopHas pabora

28 «HccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamu COCTOSIHHS
Pa3peKEHHOTO ra3a»

W3ompouieccel B uieanbHOM Ira3e u UxX bubnmnoreka I[HOK

29
rpagudecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpennss SHEprus
TEPMOJMHAMHYECKONH CHCTEMBl H

30 criocoOn! e€ n3meHenus. Konmmaectro bubnuoreka [HOK
TEIUIOTHI U pabora. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUsi OJIHOATOMHOTO HCAIBHOTO
rasa

31 Buapl Temonepenaun bubmnorexa HOK

A peA https://m.edsoo.ru/ff0c5c36
VYaenbHas TEIIOEMKOCTh BEIIECTBA.

32 KonuuectBo TETIOTHI npu bubnmnoreka [HOK
TemIonepeaye. AnmabaTHBIA https://m.edsoo.ru/ff0c5c36
poliecc

33 I1epBbIil 3aKOH TEPMOJIUHAMUKU U €TO bubnmnoreka [HOK
IIPUMEHEHHE K U30MpoLeccaM https://m.edsoo.ru/ffOc5efc
HeobpaTtumocts MIPOLIECCOB B

34 npu (}: e Bro (l)oﬁu 3aKOH bubmmorexa HOK

PHPOJIE. p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU

35 [Tpunuun nevicreus u KI1/] remnoBoit bubmnoreka [HOK
MAIIUHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT[

37 DKOJIOTHYECKUE MpOoOIeMbI

TCIIJIOOHCPICTUKHA



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

Oo6o6maromuit YPOK

bubnuoreka LHOK
38 «MonekynsipHass ¢uszuka. OCHOBBI https://m.eds00.ru/ff0c6938
TEPMOJAUHAMUKID)
KonTpoibHa abora 0 Teme
39 «MHO?CKJ;EI;HaHp (bnzmca ' OCI:IFOII;/;I bubsmorexa HOK
) https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKID)

40 [TapooOpa3oBaHue ¥ KOHJIEHCAIUS. bubnmoreka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcomoTHAsT W OTHOCHTEIbHAS

41 BJIAJKHOCTh BO3ayxa. HachlleHHbII Bubmiorexa LHOK

: https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramnuueckue u
. A
0| oot cpmemon | oene BuGmiorexa 10K
p ) A https://m.edso0.ru/ff0c65f0
KPUCTAJLIBI. CoBpeMeHHbIC
MaTepHuabl
IT .
PR B —— buGmiorexa LIOK
a ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bubnuoreka LHOK

44 VPaBHCHHE TEILIOBOTO Oananca https://m.edsoo.ru/ff0c6820
6] . 9 i

o | S e Qoo T

DAL g p https://m.edsoo.ru/ff0c6bcc
3aps/i0B

o | Do e Biomorsa 10K

YHpOBOIL ) https://m.edsoo.ru/ffOc6bcc

COXpaHEHUs AJIEKTPUUYECKOTO 3apsia
Bsaumoneticteue VSaleIOB. 3aKOI;I Eumorexa LIOK

47 Kynona. ToueuHslil 371€KTpUUECKUI

3apsi

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

49

Hanpstx€anocts 3IEKTPUYECKOIO
nonst.  IlpuHnun — cynepno3unuu
ANEKTPUUECKUX  mosier.  JIuHum
HANPSKEHHOCTH

Pabora cunm  31€KTpPOCTATUUECKOTO

OJISL. ITorenmuai. Pa3Hoctn
IIOTEHIAATIOB

bubnuoreka [HOK
https://m.edsoo.ru/ffOc6df2

bubnuoreka LHOK
https://m.edsoo.ru/ffOc6f00

50

51

HpOBOI[HI/IKI/I U  OUBJICKTPUKHU B
QJICKTPOCTATUYICCKOM I10JIC.
I[I/IBJICKTpI/IquKaH IMPOHUIACMOCTDb

OnekrpoéMkocTs. Konnencarop

bubnuoreka [HOK
https://m.edsoo.ru/ff0c7018

bubnuoreka [HOK
https://m.edsoo.ru/ff0c7126

52

53

DIEKTPOEMKOCTD MJIOCKOTO
KOH/JIEHCATOopa. OHeprus
3apsHKEHHOTO KOHEHCAaTopa

JlaGopatopHass paborta "M3mepenue
AIEKTPOEMKOCTH KOHAEHCAaTOpa"

bubnuoreka HOK
https://m.edsoo.ru/ff0c72c0

54

55

IIpyHIMD NEUCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB,  KOMUPOBAIBHOTO
amnmapaTta, CTPYHMHOIO MpHUHTEpa.
DNeKTpocTaTH4YeCKas 3aluTa.
3a3emIIeHne AIIeKTPOPrUOOPOB

DIEeKTPUUECKUIl TOK, YCIIOBUS €ro
cyuiectBoBaHus. I[IOCTOSHHBIN TOK.
Cuna TOKa. Hanpsoxenue.
Comnpotunenue. 3akoH Owma s
yJacTKa Ienu

56

[TocnenoBarenbHoe, mnapaIeNbHOE,
CMEIIIaHHOe COeTMHEHNE
npoBoAHKUKOB. JlaboparopHas pabota
«3yuenune CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB»

0.5

bubnuoreka LHOK
https://m.edsoo.ru/ffOc74f0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

57

58

PabGoTa u MOIIHOCTB JEKTPUUYECKOTO
Toka. 3akoH Jlxoymsa-Jlenua

3akoH OMa JIj1s OJTHOM (3aMKHYTOH )
anekTpudecko nenu.  Koportkoe
3ambikanue. JlaboparopHas paboTa
«M3mepenue IJ]C ucroyHmka Toka u
€r0 BHYTPEHHETO COIIPOTUBIICHUS

0.5

bubnuoreka LHOK
https://m.edsoo.ru/ff0c7838

bubnuoreka [HOK
https://m.edsoo.ru/ffOc7ae0

59

PesepBubiii  ypok.  KonTposibHas
pabota mo Teme "DnekTpoauHamMuKa"
| Bcepoccuiickas — mpoBepouHast
paborta

bubnuoreka HOK
https://m.edsoo.ru/ff0c8c56

60

61

62

O06o6marmui YPOK
«INEeKTPOAUHAMUKA» /
Bcepoccuiickas mpoepouHas pabota

DJIeKTpOHHAas MPOBOJAMMOCTh
TBEPJBIX METAJJIOB. 3aBUCUMOCTh
COTMPOTUBIICHUS METaJIJIOB oT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

ONEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTyYKOB

bubnuoreka HOK
https://m.edsoo.ru/ff0c88be

63

[TonynpoBoaHUKH, UX COOCTBEHHAs U
IIpUMECHas IIPOBOANMOCT.
CBoiicTBa p—n-nepexona.
[TonynpoBoaHUKOBBIE TPUOOPHI

bubmnoreka [HOK
https://m.edsoo.ru/ffOc84ae

64

DNEeKTpUYEeCKUl TOK B pacTBOpax M
pacruiaBax 3JEKTPOJIUTOB.
DONEKTPOIUTHYECKAs TUCCOIHAIIMSL.
DIIEKTPOJIN3

bubmmoreka HOK
https://m.edsoo.ru/ff0c82ba

65

OJIeKTpUYECKU  TOK B  rasax.
CamocrosiTenbHbII u
HECaMOCTOSTENbHBIN paspsa.
Monnus. [Inazma

bubmmoreka [HOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

66

67

68

DneKTpuuecKue puOOpHI u
YCTPOMCTBA M WX MPAKTHYCCKOE
npuMmeHenue. [IpaBuna  TeXHUKH
0e30IMacHOCTH

Kontponsnast pabGora mo Teme
«DJIEKTpOCTaTHKA. [TocTrossHHBIM
ANEKTpUYECKUid  TOK. Toku B
pa3IMYHBIX CPEeaax»

PeszepBubiit  ypok. O6o6maromuit
ypok no teMam 10 kmacca

OBIIEE KOJJIMYECTBO YACOB IIO
[TPOTPAMME

68

bubnuoreka [HOK
https://m.edsoo.ru/ffOc86fc

bubnuoreka [HOK
https://m.edsoo.ru/ff0c8a8a

bubnuoreka HOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KosauvecTBO 4acoB JJIeKTPOHHbIE
Ne ara H BbI
n/n Tema ypoka Bcero Koutpoaphbie — Ipakruteckue fll3yquHH :)Iﬁl?al;zBa;eﬂbele
padoThI padoThI pecypeb
IlocTossHHEIE ~ MAarHMTBI M HX

1 B3auMoJelcTBHE. MaruuTHoe IOJIE. 1 bubanoreka LHOK
Bexkrop  MarHuMTHOM  MHIYKLHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKUWU
MarauTHoe T1OJIE TPOBOJHHUKA C

2 TOKOM. OnbIT Opcrena. 1 bubnmmoteka [HOK
BzaumopeiictBue MNPOBOJHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaGopatopnast pabota «M3ydyenue 1 1 bubanoreka LHOK
MAarHUTHOTO MOJISl KATYIIKH C TOKOM» https://m.edsoo.ru/ffOc98fe
JlelicTBUe MarHMuTHOro TOJIsI Ha
MPOBOJHUK ¢ ToKoM. Cuna Amrepa.

4 JlaGopaTopHas paborta 1 1 bubnuoreka HOK
«HccnenoBanue JIEeUCTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM)

JlelicTBUe MarHMUTHOro TOJISI Ha

5 JBIKYIIYIOCS 3apsDKCHHYIO YaCTHLLY. 1 bubnuoreka [HOK
Cuna Jlopenna. PaGora  cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKTpoMarHuTHas WHIYKIIAS.

IToTok BEKTOpa MarHuTHOM

6 uaaykinud. DJIC mHayknuu. 3akoH 1
ANEKTPOMATrHUTHOM WHIYKIUN
®Dapanes



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

JlaboparopHas pabora
«HccnemoBanue SIBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubnuoreka LHOK
https://m.edsoo.ru/ff0cal50

10

NHAYyKTUBHOCTSD. SIBnenune
CaMOUHIYKIIUU. O/C
CaMOUHIYKIIUH. DHeprust
MAarHUTHOTO IOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHUTHOE IOJIe

Texunuueckue ycTpoiicTBa H  HX
IPUMEHEHHE: TIOCTOSIHHbIC MArHUTBI,
SJICKTPOMArHMTHhI,
AIIEKTPO/IBUTATEb, YCKOPHTEIH
SJICMCHTApPHBIX qacCTull,
WH]YKI[MOHHAs T1e4b

Ob6obmaromuii  ypok «MarHuTHOE

ojJe. DJIeKTpOMarHuTHas
VHIYKIUSD

bubnuoreka LHOK
https://m.edsoo.ru/ff0ca600

bubnuoTeka [HOK
https://m.edsoo.ru/ffOcab82

11

12

KonTtponbHas paGota 1o Teme
«MaruutHoe oJe.
OJEeKTpOMarHUTHAs! MHIYKLIHS»

CBoOoaHbIE MeXaHUYeCKue
Kosie0aHusl. ["apmonnueckue
KoJIeOaHusl. VYpaBHeHHe
FapMOHUYECKUX KOJIeOaHUH.
[IpeBpamienue sHeprun

bubnnoreka [HOK
https://m.edsoo.ru/ff0cad58

bubnnoreka [HOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KojaebaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

KoneGaTenbHbIit KOHTYP.
CB0OOIHBIE AIEKTPOMArHUTHBIE
KoaeOaHus B HACATHLHOM

bubnmorexa I[HOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

K0JIeOaTeIbHOM KOHTYpEe. AHAJIOTHUS
MEXITY MEXaHUYECKUMH u
SJICKTPOMAarHuTHBIMHA KOJIEOAHUSIMU

®opmyna Tomcona. 3aKoH
15 COXII))azeHI/ISI SHEPruu B HUJCAIBHOM bubsmoreka HOK
https://m.edsoo.ru/ffOch9c4
K0J1e0aTEeIbHOM KOHTYpE
[IpencraBienne O  3aTyXarolux
KOJICOaHUSX. BrinyxaeHHBIC
y bubnuoreka HOK
16 MEXaHUYECKUE KoJeOaHusl.
https://m.edsoo.ru/ffOcbb86
Pe3onanc. Brinyxnennsie
AJIIEKTPOMATrHUTHBIE KOJIeOaHMsI
[lepemennsiii Tok. CuHYCOUAIBHBII
NepPEeMEHHbI  TOK.  MONIHOCTh
17 HegeMeHHOFO TOKa. AMIUINTYIHOE U Bubmiorexa HOK
. ' 4 https://m.edsoo.ru/ff0cbd34
JIEHCTBYIOIIIEE 3HAUCHUE CUJTbI TOKA U
HaAIPSDKEHUS
Tpancdopmarop. IIpousBojcTBO,
18 nepeaava " noTpedieHue
ANEKTPUYECKON SJHEPTUU
YerpoicTBo " MIPAaKTHYECKOE
19 IIPUMEHEHHUE JIIEKTPUYECKOTO bubnuoreka [HOK
3BOHKa, TE€HEpaTopa MEPEMEHHOIO https://m.edsoo.ru/ff0cc324
TOKA, JUHUH AJIEKTporepeaay
DKoJOrn4YecKue pUCKHU npu
MIPOU3BOJICTBE AIEKTPOIHEPIUH.
20 KyneTypa WCIIOJTH30BaHUSI
ANIEKTPOSHEPTUM B  IOBCEJHEBHOMU
KU3HU
MexaHuyeckue  BOJIHBI CJIOBUS
Y bubnunoreka IIOK
21 pacIpoOCTpaHEHHS. [Tepuon.

CKOpOCTh pacrpoOCTpaHEHUs U IJTUHA

https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

BOJIHBI. HonepeqHHe " IPOJOJIbHBIC
BOJIHBI

3Byk. CKOpoCTh 3ByKa. ['poMKOCTH

Bbubnuorexa HOK

22
3ByKa. Beicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
ONEeKTPOMarHUTHbIE  BOJHBL,  HX
23 CBOfIC'fBa u ckopoctb. Illkana buGnnorexa HOK
p ' https://m.edsoo.ru/ffOccfe
AIIEKTPOMArHUTHBIX BOJIH
[TpunHIMIIBI paanoCBs3U u
24 TeneBusieHus. Pa3ButHe cpencTs
cBs3u. Paguonokanus
o5 KontponsHast padora «Konebanus u bubnuoreka [HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacIpOCTpaHEHUE
26 CBeTa B  OJHOPOJHON  cpene. bubnuoteka LHOK
Todeunslii HUCTOYHHMK cBera. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxenue CBETA. 3aKOHBI
27 oT pa)KeHI/DI ceera. Ilocrtpoenue bubnmorexa HOK
p . ' p https://m.edsoo.ru/ff0cd4e0
M300paKECHHH B TUIOCKOM 3€pKajie
[Ipenomiienne CBETA. [Tonnoe
28 BHYTpPEHHEE OTpaKEHUeE. bubnuoreka [HOK
IIpenenbHbIn yromu IIOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
JlaGopaTtopnast pabora «U3mepenue bubnuoreka HOK
29
[IOKa3aTells PEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenune n3obpaxkeHuii B
30 JIMH3e d)oTlsl na TOHKOI;/'I JIMH3BI bubnnorexa HOK
) pMY ’ https://m.edsoo.ru/ff0cddle
YBenuyeHue JTuH3bI
JlaGopaTopHas paborta
31 «HccnenoBanue CBOICTB

M300paXEHUH B TUH3AX)



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hucnepcust cBeta. CIOXKHBIN COCTaB
oemoro cpera. Llet. JlaboparopHas

32
pabora «Habmiogenue nucnepcuu
CBETa»

33 Wurepdepentius cBera. Judpakmms bubnuoTeka [HOK
cBeta. JlubpakunoHHas pemerka https://m.edsoo.ru/ffOced22

34 [lonepeyHOCTh  CBETOBBIX  BOJIH. bubnmoreka [HOK
[Tosapuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckre TpubOpsl U yCTPOICTBA

35 U ycuoBHA HMX  0€30MacHOrO
PUMEHEHUS
['panuts! MPUMEHUMOCTH

36 KJIACCUYCCKOU MEXaHUKH. bubnuoreka [HOK
Iloctynatel cneuUaIbHOM TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEJILHOCTH
OTHOCUTENBHOCTh

37 OJITHOBPEMEHHOCTHU 3amensieHue bubmmorexa HOK

JIHOBP ) 8 https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIEHUE JITTHHBI
DHEePTUs ¥ UIMITYJIbC PEISTHBUCTCKOM
38 qaCTpH bl CB}I3E}: MaCI():bI C DHEprueu u bubmorexa HOK
HpL p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
KoHntponbHas abora «Omnruka.
39 OCHOI:I;I)I CHGHll:/)IaJIBHOﬁ TEOPUH Bubmiorexa HOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIbHOCTH»

40 DOTOHBI. ®opmyna ITnanka. bubnuoreka [HOK
DHeprus 1 UMITyJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTkpsbITHE u WCCIICJIOBaHHE

41 dorordpdexra. Ombiter A, T bubmiorexa HOK

CromneroBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonbl Qorodddekra. YpaBHEHHE

bubnuoreka LHOK

42 Ditnureiina - dorospexa. https://m.edsoo.ru/ff0d015e
«KpacHnas rpanuna» porosrddexra
aBnenue cBera. Omnwiter I1. H.
43 JII[e6e):[eBa XUMHYECKOE JCHCTBHE bubsmoreka HOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuueckue yCTpoiicTBa u
MPaKTUYECKOe MIPUMEHEHHUE:

44
($OTO3IEMEHT, (dhoTomaTUHK,
coJiHe4Has OaTapesi, CBETOIUO/T

45 Pemenue 3aga4 no teme «1€MEHTHI bubnuoteka LHOK
KBAaHTOBOW ONTHKI https://m.edso0.ru/ff0d0302
Mogenr aroma Tomcona. OmnbIThI

46 Pes);[ dopra TO paccesHUIO  O- bubnmorexa HOK

pDHOp P https://m.edsoo.ru/ff0d091a
yactuu. [InanerapHas mozaens atoma
bubnuoreka [HOK

47 Hocrynarer bopa https://m.edsoo.ru/ff0d0Oafa
Wznyuenue u morjiouieHne (poToHOB
Ipu TIepexofe aroMa ¢ OJHOIO bubnuoreka I[HOK

48 . _

YPOBHSI DHEPrMHU Ha Jpyrou. Buael https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBBIE cBOICTBA yacTull. BosHbI

49 ne Bpoitns. Kopnyckymsipao- bubnuoreka HOK
BOJTHOBOM Jyanu3M. CHOHTaHHOE W https://m.edsoo.ru/ff0d0ca8
BBIHY’KJICHHOE U3JTyYCHHE
OTkpBITHE PaInOaKTUBHOCTH.

50 OnbITHI Pezepdopna o bubnnoreka HOK
OIIPENIEIIEHUIO cocraBa https://m.edsoo.ru/ff0d0fd2
PaTuoOaKTUBHOTO W3TyUEHUS

51 CgoiictBa anbda-, Oera-, ramma-

H3JTYyYCHUS. BausHaue



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

53

PAAOAKTUBHOCTHU Ha KUBBIC
OpraHru3Mbl

OTKpBITHE TIPOTOHA M HEUTPOHA.
N3oromnsL. Annda-pacna.
DJEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['amma-usiyuenue

OHeprus CBSI3M HYKIOHOB B sJIpe.
S nepHblie peakuuu. Snepubii
peaktop. IIpoGnemsl, MEepCrHeKTHBEI,
9KOJIOTUYECKHE aCIEKThl SJIEPHOU
SHEPreTUKHU

bubnuoreka LHOK
https://m.edsoo.ru/ff0d1162

Bbubnuorexa HOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUllbl. OTKpPbITHE
NO3UTpOHA. MeTo bl HAaOIIOACHUS U
PEruCTpaLH AIEMEHTAPHBIX YACTHLI.
Kpyrusiii cron «PyHaaMeHTAIbHbBIE
B3aMMOJCHCTBUS. EnuncrBo
bu3nIeCKOil KAapTHHBI MUPa»

bubnnoreka [HOK
https://m.edsoo.ru/ff0d0e38

55

Dramsl Pa3sBUTUA ACTPOHOMMUH.
[IpuknagHoe M MUPOBO33PEHUYECKOE
3HA4YCHHE ACTPOHOMHUHU. Bun
3Bé3qHOoro Heba. Co3Be3aus, spKue
3BE3/1bl, IUJIAHEThI, WX BHJHUMOE
nBrxenre. CojIHEUHAasI cucTeMa

56

Comune. ConHeyHass aKTUBHOCTb.
Ucrounuk sueprun CosHIla U 3BE3]1

57

3BE3EI, 150:¢ OCHOBHBIC
XapaKTepUCTUKU. 3BE3/bl TJIaBHOU
MOCJIEN0BATENbHOCTH. BHyTpeHHee
ctpoenue  3BE€31.  CoBpEMEHHbIE
MIPEACTABICHUS O MIPOUCXOKACHUU U
sposronuu CoJiHIa U 3BE3 ]



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

58

59

60

61

Muneunsiii [IyTe — Hama I'anakTuka.
ITonoxxenue u nemwxenne CoiHIA B
lamaktuke. T'amaktuku. YépHble
JBIPBI B IIPAX TaJaKTUK

Bcenennas. Paszberanue rajakTuk.

Teopus Bosbiioro B3pbIBA.
PenukroBoe H3JIy4YEHHUE.
MeraranakTuka

Hepemennsie poOIeMbI
aCTPOHOMHUHU

Koutponbaast pabora «DIeMeHTHI
ACTPOHOMHUU U aCTPOPUIUKU»

62

63

64

65

66

O6o6marmuii ypok. Pons ¢husuku u
aCTPOHOMHUH B 3KOHOMHMYECKOU,
TEXHOJIOTUYECKOM, COIMAJIbHOU U
ITHYECKON cdepax IesTeTbHOCTH
YenoBeKa

O6o6maromuii ypok. Pors u mecto
(107632197 " aCTPOHOMHH B
COBPEMEHHOM HAy4YHOM KapTUHE
MHpa

Ob6o06maromuit YPOK. Ponp
busmueckoit TEOpUn B
(GbOopMHUpPOBaHUM TPECTABICHUN O
(du3nyecKoil KapTuHe MHUpa

O6o06maromuit YPOK. Mecto
¢buznyecKoil KapTUHBI MHpa B 001IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTABICHUN O IPUPOJIE

PesepBHbIil ypok. MaruutHoe moie.
DONeKTpOMarHUTHAsI MHIYKITHUS




PezepBubIil ypok. Ontrka. OCHOBBI

67 crenuagbHON TEOPHUH 1
OTHOCHUTEIBHOCTH
P i .K .
o | S Koo s | siomoss 1o
p https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




IPOBEPSIEMBIE TPEBOBAHHUS K PE3YJbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mnpeaMeTHbIE Pe3yabTaThbl OCBOEHHSI OCHOBHOWM
0o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

JleMoHCTpUpOBaTh Ha NpUMeEpax pojdb U MecTo (U3UKU B
101 (hopMUpOBaHUM COBPEMEHHON HAyYHOW KapTUHBI MUpPA, B Pa3BUTHHU

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKOM 1€ TEIBbHOCTH

moaei

Y4YUTBIBaTH TPAHUIIBI IPUMEHEHUS N3YYEHHBIX PH3NUECKUX MOICTICH:
MaTepuajibHas TOYKa, WHEpLHUaJIbHAs CUCTEMa OTCUETa, abCOIIOTHO
10.2 TBEPZOE TEJO, UCANbHBIN I'a3; MOAEIN CTPOCHUS I'a30B, )KUIKOCTEN
1 TBEPIBIX TEJ, TOUYECYHBIM ICKTPUYECKUHN 3aps]l — IPU PEIICHHUU

¢busnveckux 3amaq

PacnoznaBath (u3nueckue siBaeHus (IpoLecchl) U 0ObICHATh UX HA
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-KHHETUYECKON Teopuu
CTPOEHHs BEIECTBA M JJIEKTPOJMHAMHMKH: DPABHOMEPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHHE, CBOOOTHOE MaIeHHEe
T€J, JBUYKEHUE MO OKPYXHOCTH, MHEPIHS, B3aUMOJCICTBUE Te;
10.3 mupdy3us, OpOyHOBCKOE JBUXKEHUE, CTPOCHHE KUAKOCTEH U
' TBEPABIX TeJ, U3MEHEeHHMe o00bEéMa Tel TpU HarpeBaHUM
(oxJIaXx/1IeHNN), TEIUIOBOE paBHOBECHE, HCIIApEHHEe, KOHJEHCallus,
IJIaBJ€HUE, KPUCTA/UIM3alMs, KWUIEHHe, BIAXHOCTh BO3]yXa,
MOBBIIICHUE JaBJIEHMs] ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBSI3b MEXKIy IlapaMeTpamMu COCTOSIHUS Ta3a B

nus3ornponeccax; JICKTpU3anus T, BSaPIMO)IefICTBHe 3apsaa0B

OnuceiBaTh MEXaHMYECKOE JIBIDKEHUE, WCIONb3ysl (PU3NIECKUE
BEJIMYUHBI: KOOPJMHATA, ITyTh, IEpEMEIIEHNEe, CKOPOCTh, YCKOPEHUE,
Macca Tela, CHJIa, HMIYJIbC Tejla, KUHETHYecKas DJHEprus,
10.4 MOTEeHIIMATbHAs DJHEPrus, MeXaHudeckas paboTa, MexXaHHYecKas
' MOIIHOCTh; TPU ONMHUCAHWU TPABHIBLHO TPAKTOBATh (U3UUYECKUUN
CMBICI HCHOJBb3YEMbIX BEJIMYUH, MX OOO3HAYEHUS M €IUHHULIBI,
HaXOJUTh (OPMYIIbI, CBSI3bIBAIOIINE TAaHHYIO (PM3UYECKYIO BETHUNHY

C ApYTUMHU BCINYNHAMU




10.5

OnuceiBaTh HM3YYCHHBIC TEIUIOBBIC CBOWCTBA TEI U TEIJIOBBIC
SIBICHUSA, HWCHOJB3ysl (U3MUYECKHUE BEJIUYMHBI: JIaBJICHHE Trasa,
TEeMIIepaTypa, CpPEAHss KHHETHYECKAs DHEPTUs XaOTHYECKOIro
JIBYDKCHHSI MOJICKYJI, CPEIHCKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJMYECTBO TCIUIOTHI, BHYTPEHHSs OSHeprus, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOT0 JCUCTBUSL TEIJIOBOTO JBUTATEIS;, IMPHU
ONMMCAaHWM  TPABWJIBHO  TPAaKTOBaTh  (DU3MYECCKHIA  CMBICI
UCIIOJIb3YEMBIX BEJIHYUH, UX O003HAUCHHS U CAUHUIIBI, HAXOIUTh
(GOopMyJibl, CBS3BIBAIONIME JAHHYH (QHU3UYCCKYI0O BEIHYHUHY C

APYTrUMH BCIIMYHUHAM

10.6

10.7

OnucelBaTh M3y4YEHHBbIE DJJIEKTPUYECKHE CBOMCTBa BelIECTBA U
AJIEKTPUUYECKUE SIBIICHHUS (IIPOIECCHI), HCIONB3YS (U3NUYECKUE
BEIMYMHBL:  JIEKTPUYECKUM  3apsi,  JJIEKTPUYECKOE  TOJE,
HaIpPsODKEHHOCTL  110JI, IOTEHLMANI, PAa3sHOCTb IIOTEHLHAIOB; IIPU
ONMCaHUuHU IIPaBUJIBHO  TPAaKTOBAThH duznyeckuit CMBICII
UCIOJIb3YEMBIX BEJIMYMH, MX O0O3HAYEHMs U €AMHUIIBI; yKa3bIBaTh
(bopMyJIbl, CBA3BIBAIOIIUE JAHHYIO (GU3NUECKYIO BEIUUUHY C JPYTUMHU

BEiIn4YnHaMun

aHAM3UPOBaTh (PU3MUECKUE TPOLECChl W SBICHUSA, HCHOIb3Ys
(u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOTO TIArOTEeHHUd, |,
I u 111 3axons! HploTOHA, 3aKOH COXpaHEHUS] MEXaHUYECKOM SHEPTHH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIINII CYNIEPIIO3ULINN CUJT, IPUHIUI
paBHONpABUs HHEPLMAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpelHell KWHETHYECKON SHEPruH TEIJIOBOIO JBHKEHHS MOJIEKYJ C
aOCOIIOTHON TeMITepaTypoH, MepBbIi 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAaHEHHUs DJIEKTPUYECKOIrO 3apsna, 3akoH KyioHa; mpu sToM
pa3nuyaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTH

10.8

10.9

OOBACHATD OCHOBHBIE TPHUHIUIBI JCHCTBUS MAIlIUH, MPUOOPOB H
TEXHUUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS UX 0€30MacHoro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

BBITIONHATE SKCTIEPUMEHTHI TI0 HCCIIEI0BAaHUI0 (PH3UIECKUX SBICHUN
" OpouecCCoB € UCIOJB30BAHUCM MPAMBIX U KOCBCHHBIX H3MepeHI/II>'I;
pu 3ToM GOPMYTUPOBATh MPOOIEeMy (3a/1a4y) U TUIIOTE3Y YIEOHOTO
IKCIEPUMEHTa,  CcOOMpaTh  YCTAHOBKY U3  NPEIIOKEHHOTO

000py10BaHUSs, TPOBOAUTH OMBIT U (POPMYIIMPOBATH BBHIBOIBI




10.10

OcymiecTBiATh TOpsSMbIE W KOCBEHHBIE H3MEpPEHHs (DU3MUYECKHX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAIBHBIA CIIOCOO M3MEPEHUS U

HUCIIOJIB30BaTh U3BECTHBIC METOAbI OLICHKH HOI"pCIHHOCTGfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHMOCTH MEXAYy (U3MUECKUMHU BEIMYUHAMHU C
WCIIOJIb30BAHUEM TPSMBIX H3MEPECHHI; NPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl ITOJYYCHHOH 3aBHCHMOCTH
(u3MUYECKUX BETUYHH B BUJIE TAOIUI] U TPAQUKOB, IEIaTh BBIBOIBI IO

pe3ysbTaTaM UCCIIEA0BAHUS

10.12

10.13

10.14

CobOmronate mpaBwiia 0Oe30macHOro TpyJda IpU  [POBEJIECHUU
UCCIICOBaHU B paMKax Y4eOHOro SKCHEpHUMEHTa, Yy4eOHO-
UCCIIEI0BATEIbCKON U MPOEKTHOM JEATEIILHOCTH C UCIIOJIb30BaHUEM

MU3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PY10BaHUS

Pematp pacuéTHble 3aauu ¢ SBHO 3a/laHHON (hU3MUECKOIl MOJETBIO,
UCTIONB3Ysl (pU3MYecKre 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3a/ladydl  BBIOMpaTh (PHU3UYECKYI0 MOJIENb, BBIICIATH
(u3nueckre BeIUYUHbBI U GOPMYIIbI, HEOOXOIUMBIE JIIs €€ pelIeHHUs,
MPOBOJUTHh PAacyY€Thl M OLIEHUBATh PEAIbHOCTh IOJYYEHHOTO

3Ha4YEeHHS PU3MUECKON BETMUUHBI
Pemiate  kadecTBEHHbIE  3aJa4d:  BBICTPAUBATH  JIOTUYECKH

HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKJICHUN C ONTOPOI HA U3YUYEHHbBIE

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/BI/I"IeCKI/Ie SABJICHUSA

10.15

Wcnonp3oBath mnpu pemieHnd Y4YeOHbIX 3a7ad  COBPEMEHHbIE
MH(GOPMAIIMOHHbIE TEXHOJOTMM JJsl TMOUCKA, CTPYKTYPHPOBAHUA,
UHTEpIpEeTaluyd U IMpeJCTaBIeHUs] y4eOHOH M Hay4YHO-TIOMYJISIpHON
nH(pOpMaLINH, TOJIYYEHHON U3 pa3NIuYHbIX UICTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATH MOTyYaeMyto HH(OPMAIIHIO

10.16

10.17

[IpuBoauTE MpUMEPHI BKJIaJa POCCUUCKUX U 3apyOekKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hit

Hcnonp30BaTh TEOpETHUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOU
KHU3HM Ui oOecriedeHuss O€30macHOCTH TpU  OOpallleHHuH ¢
npubopaMu M TEXHUYECKUMH YCTPONCTBaAMH, HJs COXpaHEHUS
3I0pOBbsl U COONIONEHUSI HOPM HKOJIOTUYECKOTO IIOBEJCHUSA B

OKpY’KalollleH cpese

10.18

PaGoTaTh B rpyIine ¢ BHIIOIHEHHUEM PA3IMYHBIX COLUAIBHBIX POJIEi,
IUTAaHUPOBaTh  paboTy TPyNIbl, paAUOHAIBHO  paclpeiessiTh

00513aHHOCTH H IUIaHUPOBATL ACATCIILHOCTH B HCECTAHAAPTHBLIX




11 KIIACC

CUTyalludX, aJICKBATHO OLCHHMBATL BKJIAJ KaXKAOr'0 U3 YUYAaCTHUKOB

IPYIIIBI B PELIEHUE pacCMaTpUBaEMOM MpoOIeMbl

Kon
MPOBEPAEMOro
pe3yJbTara

111

IIpoBepsiemble mnpeaMeTHbIE Pe3yabTaThbl OCBOEHHSI OCHOBHOWM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

JleMOHCTpUpOBaT, Ha TMpUMEpax poJib M MeCTo (HU3MKH B
(hopMUpOBaHUM COBPEMEHHON Hay4yHOW KapTHUHBI MUpPA, B PA3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKOU IESTEIbHOCTH

JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

11.2

11.3

Y4YUTBIBaTH TPAHUIIBI IPUMEHEHUS N3YYEHHBIX PH3NUECKUX MOJICTICH:
TOUYEYHBIN 2JIEKTPUUECKUN 3apsi, siiepHAsi MOJIEb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOTI'O sAJipa IIpu pCIICHUU (bPI?»I/I‘ICCKI/IX 3aJa4

Pacno3naBate (uzmdeckue sBiaeHUs (IIPOIecChl) U OOBICHATh X Ha
OCHOBE 3aKOHOB DJIIEKTPOJWHAMUKM W KBAHTOBOM  (PU3UKHU:
AJIEKTPUYECKAs] TPOBOANMOCTD, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE  JICWCTBUS  TOKAa,  B3aUMOJICHCTBHE  MAarHUTOB,
ANEKTPOMArHUTHAS WHAYKIHS, JEHCTBHE MAarHUTHOTO TIOJNS Ha
MPOBOAHUK C TOKOM U JBUXKYIIUUCS 3apsij, SJICKTPOMArHUTHBIE
Koe0aHWs W BOJHBI, TNPSMOJMHEHHOE pPaCHpOCTpAaHEHHE CBETa,
OTpakeHHe, TMperoMieHHe, uHTepdepeHus, JAUPpakuus Hu
MOJIApU3allUsl CBETA, AUCTIEPCHUS cBeTa, POTOANIEKTpUIecKuil 3hdext
(potoaddekr), cBeTOBOE MaBieHHWE, BO3ZHUKHOBEHHE JIHHEHYATOTO
CIEeKTpa aToMa BOJIOPO/a, €CTECTBEHHAass W HCKyCCTBEHHAs

PaauOaKTUBHOCTD

11.4

OnuceiBaTh W3Y4YEHHBIE CBOMCTBA BeIIECTBA (JIEKTPHUYECKHE,
MarHMTHBIE, ONITUYECKHUE, DIIEKTPUUECKYIO IIPOBOIUMOCTD Pa3INIHBIX
Cpea) M DJJEKTPOMAarHUTHBIE SBJIEHUS (IIPOLECCHI), HCIOIB3YS
¢u3nueckre BENWYMHBI: OJEKTPUUECKUH 3aps], cuila TOKa,
ANEKTPUYECKOE  HAINpSKEHHE, JJIEKTPUUYECKOEe COIMpPOTUBIIEHHE,
pasHocTh noreHnuanos, J/C, paboTa Toka, HHIYKIMS MarHUTHOTO
nosisg, cuia Awmmepa, cuia JlopeHna, MHAYKTUBHOCTh KaTyIIKH,
SHEPrus 3JIEKTPUYECKOIO0 M MArHUTHOIO IOJIEH, MepUoJ M 4acToTra
Kosie0aHUi B K0JIeOAaTeIbHOM KOHTYPE, 3apsi/l U CHJIa TOKa B IIpoLiecce
TFapMOHUYECKHUX  OJJIEKTPOMAarHUTHBIX  KojeOaHWid,  (OKycHOe

PaCCTOAHNUEC U ONTUYCCKasA CUJia JIMH3bI, IIPpHU ONMCAHWU IPAaBUIIBHO




TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMBIX BEIHYMH, HX
0003HAYCHHUS W EIWHHIBI; YKa3blBaThb (DOPMYJIBI, CBS3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BETUYHUHY C IPYTMMH BeTUYUHAMU

115

11.6

11.7

11.8

11.9

11.10

OnuceiBaTh HM3YYEHHBIE KBAHTOBBIC SBJICHUS U  MPOLECCHI,
UCIIONb3YSl (PU3UYECKUE BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JIIMHA BOJIHBI U YacTOTa CBETA, DHEPTUsl U UMIYJIbC (HOTOHA,
MepUOoJI MOoJIypacnajia, YJHEPTust CBsA3U aTOMHBIX SIJIEP; P OMUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT  HCIIOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUEHUS W EIUHUIBI, YKa3blBaTh (OPMYJIbL,
CBA3BIBAIOLIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMU

BCIIMYMHAMU, BBIYUCIIATH 3HAYCHHUC (bHBH‘IGCKOﬁ BCIIMYHUHBI

Ananmu3upoBaTh (DU3MYECKHE TIPOLECCHl W SIBICHUS, HCHOIB3YS
¢u3nueckne 3aKOHBI WM TPUHOUNBL: 3akoH Owma, 3aKOHBI
MIOCJIEZIOBATEIBHOTO M IAPAJLIENIBHOIO COCIUHEHUS ITPOBOIHMKOB,
3aKkoH JIxoyis — JIenna, 3aK0H 2J€KTpPOMarHMTHOM MHIYKIIMH, 3aKOH
NPSIMOJIMHEMHOTO  PacCIPOCTPAHEHHUsT CBETA, 3aKOHBI OTPAKEHUs
CBETa, 3aKOHbI IPEJIOMJICHUS CBETA, ypaBHEHHE OWHINTEHHa s
¢dorodddexra, 3aKOH COXpPaHEHUS HHEPrHMM, 3aKOH COXpPaHEHMS
UMIIYJIbCA, 3aKOH COXPAHEHHs DIICKTPUUYECKOrO 3apsna, 3aKOoH
COXpaHEHUs MacCOBOIO  4YHMCJA, MOCTynarsl bopa, 3akoH
PaIMOAKTUBHOIO pacrajga; MpPH OJTOM Ppa3IMYaTh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA, €r0 MaTEMATUYECKOE BBIPAXKEHUE U YCIIOBUS

(rpaHu1IBI, 06J1ACTH) TPUMEHUMOCTH

OHpe,[[eJ'IHTB HaIllpaBJICHUEC BCKTOpAa HWHAYKIHWHU MAarHuTHOI'O IIOJIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHL[a

CTpOI/ITL n OIIMChbIBATh I/I306pa)KCHI/IC, co3aaBacMoO€ IIIIOCKUM

3€pKaJioM, TOHKOW JIMH301

BBINONMHATE SKCHEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3HMUECKUX SBICHUN
Y TIPOIIECCOB C UCTOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX W3MEPEHUH;
pH 3ToM GopMyIHpOBaTh NMpodiaeMy (3aady) U TUNoTe3y yueOHOro
JKCHEpUMEHTa,  cOoOMpaTh  YCTAaHOBKY U3  HPEAJIOKEHHOTO
000py10BaHUs, MPOBOAUTH OMBIT ¥ (POPMYIINPOBATH BHIBOIBI

OcymiecTBiATh OpsSMblE U KOCBEHHBIE H3MEpeHHs (U3MUeCcKuX
BEJINYMH; NPU 3TOM BBIOMPATH ONTHMAIBHBINA CIOCOO M3MEPEHUs U

HUCIIOJIB30BaTh U3BECTHBIC METOAbI OLICHKH l'IOl"peH_IHOCTel\/'I I/ISMepeHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C UCIOJIb30BaHUEM
NpSMBIX HM3MEPEHUN; TpPU OSTOM KOHCTPYHpPOBaTh YCTaHOBKY,

(buKcupoBaTh pe3yJbTATHl MOJYYCHHOH 3aBHCUMOCTH (PU3NUECKUX




BEJIMYMH B BUJIE Ta0IMIl ¥ Tpa)UKOB, JeNaTh BBIBOBI IO pe3yIbTaTaM

HUCCICIOBaHUA

11.12

11.13

11.14

CobmomaTeh mpaBuia O€30MACHOTO TpyAa TMpPU HPOBEIACHHUH
UCCIIEIOBAaHUI B paMKax y4eOHOTO OJKCIEpPHUMEHTa, y4eOHO-
HCCIIEI0BATENIbCKOM U IPOCKTHOH JESITETLHOCTH C UCTIOIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

Pematp pacuéTHble 3a1auu ¢ IBHO 33JJaHHON (hU3MUECKOIl MOJETBIO,
UCTONB3Ysl (pU3MUecKre 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3a/ladydl  BBIOMpaTh (PHU3UYECKYI0 MOJIENb, BBIICIATH
(u3nueckre BeIUYUHbBI U GOPMYIIbI, HEOOXOIUMBIE JIIs €€ pelIeHHUs,
MPOBOANTh pacuéThl M OLEHUBATh PEATbHOCTh IOIYyYEHHOTO

3Ha4YeHUsI PU3NIECKON BETHUNHBI
Pemate  kauecTBeHHbIE  3aJauM:  BBICTPAUBATh  JIOTMYECKHU
HENPOTUBOPEUUBYIO LIETIOYKY PACCYKIAECHUI C OIIOPON HA U3YUYCHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

11.15

Wcnonp3oBaTh mnpu pemieHnd Y4YeOHBIX 337ad COBPEMEHHbIE
MH(GOPMAIIMOHHbIE TEXHOJOTMM JJIS IOMCKA, CTPYKTYpHUpPOBaHMS,
UHTEpIpEeTaluyd U IMpeJCTaBIeHUs] y4eOHOH U Hay4YHO-TIOMYJISIpHON
nH(pOpMaLINH, MTOJIYYEHHON U3 pa3IuYHbIX UICTOYHUKOB; KPUTUUYECKH

aHAJIM3UPOBATH MOIYYaeMyto HH(OPMALIHIO

11.16

OOBSCHSTH NMPUHIUIIBI ACHCTBUS MAIlIUH, MPUOOPOB M TEXHUUYECKUX
YCTPOWCTB; pa3ianvaTh YCJIOBHUS WX OE€30MacCHOTO HMCIOJIb30BAaHUS B

NOBCEIHEBHOMU KN3HU

11.17

11.18

11.19

[IpuBoauTE MpUMEPHI BKJIaJa POCCUUCKUX M 3apyOeKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B 00BSCHEHUE ITPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTUi

Hcnonb3oBaTh TeopeTHUECKUe 3HaHUS MO (U3HUKE B MOBCEIHEBHOMN
KU3HM I OOecriedyeHus: Oe30MacHOCTH TpU  OOpaleHuH ¢
npubopaMu M TEXHUYECKUMH YCTPONCTBaAMH, HJsi COXpaHEHUS
3I0pOBbS U COOIOJICHUS HOPM DKOJIOTHUECKOTO TOBEIACHUS B
OKpYKarollel cpene

PaGotath B rpymnme ¢ BBIMOJTHEHUEM Pa3IMYHBIX COIMATBHBIX POJICH,
IUIAHUPOBaTh ~ pabOTy  IpYIIBl, PAlMOHAIBHO  PACHpPEACIATH
00S3aHHOCTH ¥ IUIAHUPOBATh JEATEILHOCTh B HECTaHIAPTHBIX
CUTYyallusX, aJeKBaTHO OIICHWBATh BKJAJ KaXKIAOrO U3 YYaCTHHKOB

TPYIIIBI B PELICHUE paccMaTpUBAEMOi TPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJTACC

pasaejaa 3JIEMCHTA

1.1

Kon Kon MPOBEpPsAEMOro

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®usuka — Hayka o wnpupoxe. Hayuneie
METO/BI I03HAHUS OKpY>Karouero Mupa. Pois
DKCIEPUMEHTa U TEOPUM B  IIPOLECCE

MIO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (U3HYECKUX SBICHUH H
IIPOLIECCOB. Hayunsie TUIIOTE3bI.
@u3znueckue 3aKOHbI M TEOpUHU. ['paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
IIpunnun coorBercTBusA. Ponep u  mecTo
¢u3ukn B (HOPMUPOBAHMM COBPEMEHHOMN
Hay4YHOW KapTHHBI MHUpPA, B IPAKTHYECKOU

JIESATEIbHOCTH JI0JeH

MEXAHUKA

##HPartH#KMTHEMATUKA

2.11

Mexanuueckoe JIBYKCHHUE.
OTHOCHUTENLHOCTD MEXaHUYECKOTO

newxeHus. Cucrema orcuéra. Tpaekropus

2.1.2
2.1

[Tepemeriienne, CKOpocTh (CPEIHSSI CKOPOCTh,
MTHOBCHHass  CKOpPOCTb) U YCKOpPCHHE
MaTepHaJ’IBHOﬁ TOYKH, UX IMPOCKIHNU HA OCH
CUCTEMBI KOOp/IMHAT. CroxeHnue

MIEPEMEIICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHENHOE IBIKECHUE. I'paduku
3aBHCHUMOCTH KOOpMHAT, CKOpPOCTH,
YCKOpEHUs, NyTH W IepeMEelICHUs

MaTepuaIbHOU TOUYKU OT BpEMEHU




14 CsobopaHoe MajgcHue. Yckopenue
o CBOOOIHOTO MaIeHUS

KpuBonuneiinoe naBukenue. PaBHOMepHOE
JIBIKCHUE  MATePUAIBHOW  TOYKH  TIO
2.1.5 OKPY)KHOCTH. YTJIOBasi CKOPOCTbh, JIMHEHHAS
CKOPOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

TexHuueckue  yCTpPOWMCTBA:  CIUJIOMETP,
2.1.6 JIBIDKCHHUE CHAPSIOB, IICMTHBIE U PEMEHHBIE
nepeaadu
[IpakTuueckue paboTHI. H3mepenue
MIHOBEHHOH  ckopoctu.  MccnenoBanue
COOTHOUIEHUS MEXIY My TSMU,
IIPOMJICHHBIMU TEJIOM 3a IOCJE10BaTEIbHbBIE
217 paBHbIE  IPOMEKYTKM  BPEMEHHM  IpHU
o PaBHOYCKOPEHHOM JIBHJKEHUU C HadalbHOMU
CKOpOCTBIO, paBHOW Hymwo. H3ydenue
NBIDKCHUSI IIapUKa B BS3KOW IKUIKOCTH.
W3ydyeHue nBUMKEHHS Tena, OpOIIEHHOTO

TOPU30HTAJILHO

#iHPari#H## IMHAMUKA

[Tpuniun  oTHOcuTenbHOCTH  [ammies.
2.2.1 IlepBbiii 3akoH HproToHa. MHepruanbHble

CUCTEMEI OTCUETA

959 Macca Tena. Cuna. IlpuHnun cynepno3unun

CHJI

29 Bropoii 3akon HeroToHa m1si MaTepuaibHON

293 TOYKM B HHEPIUATBHONH cHCTEME OTCcuéra
(UCO). Tpernit 3axkoH Heriotona ms

MaTepHaIbHBIX TOUEK
3akoH  BceMupHoro TaroreHus. Cuia
2.2.4 Tsokectd. [lepBas KoCcMHYECKass CKOPOCTb.

Bec tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKONIXCHHUS W  CHJIAa TPEHHUS  ITOKOS.
Koaddurment tpennst. Cuna cOpoTUBICHUS

IIpU ABMXXCHUU TEJIA B X KUAKOCTHU HUJIN I'a3€

HOCTyrIaTCJ'II)HOC " BpalllaTCJIbHOC ABHUXKCHUEC

abCOIFOTHO TBEPIOTO Tela

2.2.8

MOMCHT CHJIBI OTHOCHUTCIIBHO OCH BpaH.[eHI/ISI.
[Tnedo cuibl. Y CIIOBUS paBHOBECHUS TBEPIOTO
tema 8 UCO

2.2.9

2.2.10

TexHuueckue yCTpOMCTBA: IMOIUIMITHUKH,

ABUIKCHUC NUCKYCCTBCHHBIX CITYTHHKOB

[TpakTnyeckue padoTel. M3yueHne ABHKEHUS
Opycka 10 HaKJIOHHOW IUIOCKOCTH 0]
JeficTBUEM HecKosbkux cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX
B JepOopMUPYEMOI TNpYKUHE U PE3HMHOBOM
oOpasiie, OT BEIUYMHBI HX JAedOopMaIiHy.
HccnenoBanue yCIIOBUH paBHOBECHS

TBép,Z[OFO TCJIa, UMCIOILICTO OCh BpallICHUSA

##H#Par###3AKOHBI COXPAHEHM A B MEXAHUKE

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepuaidbHbBIX ToueK. Mmmynbc cuisl u
MU3MEHEHUE UMITYyJIbCa Tela
232 3akoH coxpaHeHuss wummnyiasca B HCO.
o PeakTuBHOE nBUXKEHME
2.3.3 Pabota cunbl
2.34 MouHoCTb cuiIbl
235 Kunernyeckas  »Hepruss  MaTepuanbHON
o TO4KHU. TeopeMa 0 KWHETUYECKON IHEPTUH
[TorenumaneHas sHeprus. IloTeHumanbHas
238 SHEprus yIpyro nepopMHUpPOBaHHON

npyxuHbl. lloTeHnuanbHas »Heprus Tena

BOJIN3M IOBEPXHOCTH 3eMITH




HOTeHI_[I/IaJ'IbHBIe 1 HCIIOTCHLHUAJIBHBIC CUJIBI.

CB13p pa6OTBI HCIIOTCHIHUAJIBHBIX CHJI C

2.3.7 MU3MEHEHUEM MEXaHUYECKOU SHEPruu
CUCTEMBI TeJl. 3aKkoH COXPaHECHMSI
MEXaHUYECKON SHEPrUuu

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHudeckue yCTpONCTBa: ABUKEHUE PAKET,

o BOJIOMET, KOIIep, NIPY>KUHHBIN MUCTOJIET

[TpakTuyeckue paboThl. HM3ydyeHue cBs3M

9310 CKOpPOCTEH Tel MpU HEyHpyroM yjape.

HccnenoBanue cBs3U pa6 OTbl CHJIBI C

H3MCHECHHEM MEXaHHISCKOM OHCPIHUU TCJia

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
#H#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

311

OCHOBHBIE ~ TIOJIOXKEHUS  MOJIEKYJISIPHO-
KUHETUYECKON TEOpUH. BpoyHoBckoe
nerxkenue. uddysus. Xapakrep IBHKEHUS

u B3aI/IMOI[€I\/'ICTBI/I5[ HacCTHll BEIICCTBa

3.1.2

Mogenu cTpoeHus Ta30B, KUIKOCTEH U
TBEPABIX Tel U OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJICIICH

3.13

3.1.4

Macca wmonekyn. KosmuecTBo BemiecTsa.
[TocTostHHast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus

3.15

3.1.6

Monens  upeanpHoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAIBHOTO Ira3a

AOGcomoTHas TemIepaTypa Kak Mepa cpeiHeit
KMHETHYECKOMN SHEpPruu TEILIOBOT'O
IBrKeHMs vactull rasa. Illkana temneparyp

KennBuHa

3.1.7

VpaBuenue Kianeiipona — Mengeneesa.

3akoH /lanmbToHa




3.1.8

I"azoBbIe 3aK0HBI. 30mponiecchl B U1eaabHOM
ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA!

u30TEepMa, U30X0pa, H300apa

3.1.9

3.1.10

TexHudeckue  yCTpOWCTBA:  TEPMOMETP,

OapomeTp

[IpakTueckue pabotel. M3mepeHue macchl
BO3/yXa B KJIACCHOU KoMHarte. MccnenoBanue
3aBHCHUMOCTH MEXIy napaMeTpamu

COCTOSAHUA pa3pCKEHHOI'O rasa

3.2

OCHOBbI TEPMOJIMHAMUMKN

321

3.2.2

TepmonnHamuueckas cucremMa. BHyTpeHHss
DHEPrusi TEPMOAMHAMUYECKOM CHCTEMBI U

CII0OCOOBI €€ U3MEHEHUS

KomnyecTBO TEIIOTHI U pa60Ta. BHYTpeHHHSI

OHEPIHdA OAHOATOMHOI'0 NACAJIBHOTO ra3a

3.23

3.24

Buapl Temsonepenaun: TETUIONPOBOIHOCTS,
KOHBEKLHUS, U3ayueHue. Ternao€éMKOCTh Tena.
VYenpHast TEIJIOEMKOCTH BelllecTBa. Pacuyér

KOJIMYCCTBA TCTJIOTHI IIPH TCILIONCPCAAvYC

IlepBblii 3aKOH TEPMOAUHAMUKU.
IIpumeHeHne IIEpBOro 3aKOHA
TEPMOJNHAMUKHI K M30IpolLiecCaM.

I'padmueckas uHTepnperanus paboThl ra3a

3.25

Tennossle MammHbl. [IpuHIMIBL AelcTBUSA
TeIUI0BbIX MamuH. [IpeoOpa3oBanus sHepruu
B TemoBbIXx MamuHax. Koadduument
nonesHoro aeiictBuss  (mamee —  KIIM)

termioBoit mamuHel. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOAUHAMUKH.
HeoOpaTumocTs mpoueccoB B HPUPOE.
TerioBple  ABHUraTeNnd.  DKOJOTHYECKUE

POOJIEMBI TETIJIOOHEPTETUKU

3.2.7

TexHnuueckue YCTpOMCTBA: JIBUTaTENh
BHYTPEHHETO CropaHus, OBITOBOA

XOJIOAMIBHUK, KOHIUITUOHED




3.3

4.1

3.2.8

[TpakTueckue paboThI. H3mepenue

YACIBHOU TEIIIOEMKOCTH

##HPar###AT'PET’ATHBIE COCTOSHW A BEHIECBA. ®A30BbIE

I[NEPEXO/IbI

331

3.3.2

[TapooOpazoBanue u KOH/ICHCAIIHSL.
Ucnapenve u kuneHue. YAelbHas TEIJIOTa
napooOpa3oBaHMsL. 3aBUCUMOCTH

TEMIICPATYpPbl KUIICHUA OT JaBJICHHA

AOComI0THAsS M OTHOCHUTENBbHAS BIaKHOCTD

Bo3ayxa. HacelienHslil map

3.3.3

Teépmnoe  Ttemo.  Kpucrammmueckune u
amopdHbie Tena. AHM30TPOIHUS CBOWMCTB
KpHUCTAJIJIOB. )KI/II[KI/IG KpucTalJibl.

CoBpeMeHHbIE MaTepHaIb

3.3.4

3.35

3.3.6

[InaBnenne w Kpucramauzauus. Y ejbHas

TeruioTa riasiaeHus. CyOnumarus
VYpaBHeHHE TEMIOBOrO OanaHca
TexHuueckue yCTpOHCTBA: THUIPOMETP U
NICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
IIOJIy4Y€HUsI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM

YU CJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOT'MH

3.3.7

IIpakTrueckue paboTHI. Nsmepenue

BJIA’JKHOCTH BO3yXa

SJIEKTPOAMMHAMUKA
###HPar#t## O JIEKTPOCTATUKA

411

412

DnekTpu3anus Tell. JNEeKTpUIecKuil 3aps. /[Ba
BUJ1a DJIEKTPUUECKUX 3apsiIOB

HpOBO)IHI/IKI/I, JAUDSJICKTPUKU nu

ITOJIYITPOBOTHUKH

413

3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsiaa

4.1.4

B3aumoneiicteue 3apsanoB. 3akon Kynona

415

Onektpuueckoe  mnone.  HanpsxéHHoCTh

AIIEKTPUYECKOTO TOJIS. [Tpunnun




4.2

4.1.6

cyneprno3uuuu. JluHUM ~ HaNpsYKEHHOCTH
AIEKTPUYECKOTO TOJIS

PaGora cun OJICKTPOCTATUYCCKOI'0  I1OJIA.

Ilorenuuain. Pa3HoCTh NOTEHIIMATIOB

4.1.7

HpOBOI[HI/IKI/I U OUBJICKTPUKU B INOCTOSAHHOM
QJICKTPUYCCKOM  IIOJIC. Z[I/IBJ'IGKT];)I/ILIGCKaH

MMPOHUITACMOCTDb

4.1.8

DIIEKTPOEMKOCTb. Konpaencarop.
DneKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa

4.1.9

TexHudeckne ycTpoicTBa: 3IEKTPOCKOII,
ANIEKTPOMETP, AIIEKTPOCTAaTUYECKas 3alluTa,
3a3eMJICHHE 3IIEKTPONIPUOOPOB,

KOH/JIEHCATOp, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[TpakTuueckue paboTHI. N3mepenue

BHGKTI)OéMKOCTI/I KOHACHCATOpa

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX
VYCioBUSL  CyNIECTBOBAaHUSI  IOCTOSTHHOTO
421 ANEKTPUYECKOTO ToOKa. MCTOYHMKM TOKa.
Cuna Toka. [TocTossHHBIN TOK
4.2.2 Hanpsokenune. 3akon Oma 1S yyacTka 1enu
423 DJIEKTPUUYECKOE COMPOTUBIICHUE. Y AEIbHOE
o COMPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napaieNbHOe,
o CMEIIaHHOE COSAMHEHHE TTPOBOIHUKOB
Pabora snexrpuueckoro Toka. 3akoH [koyns
4.2.5
— Jlenna
4.2.6 MONIHOCTB JEKTPUIECKOTO TOKA
anekTpoaBrkymmas cuia (mamee — JJC) u
427 BHYTPEHHEE CONPOTUBICHHE HMCTOYHHKA

Toka. 3akoH OMa JyIsi TIOJTHOM (3aMKHYTOM)

BHGKTpH‘{eCKOﬁ OCIIN. KOpOTKOe 3aMbIKaHUEC




4.2.8

4.2.9

OJIEKTpOHHAsE  NPOBOJUMOCTH  TBEPJBIX
METaJUIOB. 3aBUCUMOCTb  COIPOTHUBIICHHS
METaJUIOB oT TeMIepaTypsbl.

CBepXnpoBOIUMOCTD

DJIeKTpUYECKU TOK B Bakyyme. CBolcTBa

AJIEKTPOHHBIX ITyYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TonynpoBoAHUKHY. CoOcTBeHHAS u
npUMecHast MIPOBOJIMMOCTh
[OJIyIpoBOIHUKOB. CBOMCTBa p-n nepexoja.

[TomynpoBOIHUKOBBIE TPUOOPHI

BHeKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
3JICKTpOJII/ITI/I‘-ICCKa$I JUCCoLanus.

DnekTponn3

DIIeKTPUUECKHUI TOK B rasax.
CaMOCTOATEIbHBIA HW HECAMOCTOSITEILHBIN
paspsa. Pa3nuuHbie TUIIBI CaMOCTOSITETFHOTO

paspsaa. Moinaus. [1nazma

TexHuueckne  yCTpOMCTBA:  aMmIepMeTp,
BOJIBTMETP, peocTar, HCTOYHHUKHN TOKa,
AIIEKTPOHArpeBaTeIbHbIC npudopHl,
AIIEKTPOOCBETUTEIILHBIE puOOopHI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIN
JIUOJl, TEPMUCTOPbI U  (OTOPE3IUCTOPHI,

HOJ'IprOBOI[HPIKOBLIﬁ AUOoa, ralJbBaHHUKa

IIpakTrueckue paboTHI. N3yuenne
CMEIIIAaHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenne OJIC HCTOUYHHMKA TOKAa M €ro
BHYTpEHHEro conpoTusienus. Habmonenue

QJICKTPOJIN3a

11 KIIACC

Kon
pa3zjiena

Koanposepsiemoro

3JIEMECHTA

IIpoBepsieMble 3J1eMEHTHI COAePKAHUSA

4

OJIEKTPOAMMHAMUKA




4.3

##HPartHH#MATHUTHOE I[10JIE. O JIEKTPOMAI'HUTHAA

43.1

NMHIYKIMA
ITocTtosHnble MarHuTel. B3auMoneiicTBue

IIOCTOSAHHBIX MarHuToOB

4.3.2

MaruuTtHOEe T1I07€. BeEKTOp MAarHuTHOMN
nHaykuud. llpuHnmn — cynepno3unuu.
JIuaun MarmuTHOM MHAykuuu. Kaprtuna
JUHUM MarHUTHOM  MHAYKIMHU  TOJA

IIOCTOSIHHBIX MarHuToB

4.3.3

4.3.4

MarHuTHOE T0Jie MPOBOJHUKA C TOKOM.
Kapruna nuHU# 1ONs JUIMHHOTO MPSIMOTO
MPOBOJIHUKA W 3aMKHYTOTO KOJIBIIEBOTO
[IPOBOJIHUKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. BaumopeiictBue nMpoBOJHUKOB

C TOKOM

Cuna Amnepa, e€ MO1yJIb U HallpaBJIEHUE

435

4.3.6
4.3.7

4.3.8

Cuna  Jlopenma, €€ Moaynb |
HampasliieHue. J[BHKeHue 3apsKeHHOM
YaCTHIIHI B OJHOPOJTHOM MarHUTHOM IIOJIE.
PaGora cunbl Jlopenia

SIBneHune ANeKTPOMAarHUTHON UHAYKIIUU
[ToTok BekTOpa MarHUTHON MHAYKIIMU

2/C WH]TyKIIHUH. 3aKoH

3JEKTPOMAarHUTHOW MHAYKInn Papanest

4.3.9

BuxpeBoe »snektpuueckoe mone. IJ[C
WHIYKIUM B MPOBOJHHUKE, IBHKYILEMCS
MIOCTYIIATEIBHO B OJIHOPOJTHOM

MAargiuTHOM II0JIC

4.3.10

[IpaBuio Jlenna

4311

WNHIyKTHBHOCTS. SIBnenne

camonnaykiuu. 3/]C camouHIyKunu

4.3.12

9H€pFI/IH MAarovMTHOIO IIOJII KaTyHIKU C

TOKOM

4.3.13

DIEKTPOMAarHUTHOE TI0JIE




TexHudeckue yCTpPOMCTBA: IIOCTOSHHBIE
MAarHuThI, JIEKTPOMAarHUTHI,
4.3.14 JIEKTPOJBUTATEIIb, YCKOPHUTEIHN
NIEMEHTApHBIX YaCTHL, WHIYKIHMOHHAS

IICYb

[IpakTueckue paboThI. N3yuenue
MarHMTHOTO TIOJS KaTyLIKd C TOKOM.
HccnenoBanue AeUCTBUSA ITOCTOSIHHOTO
4.3.15
MarHura Ha  paMKy C  TOKOM.

Hccnenosanue SIBJICHUS

JIEKTPOMArHUTHON MHIYKIIUU
5 KOJIEBAHMA Y BOJIHBI

#HHPartHMEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

Konebarenbnast cucrema. CBoOOIHBIE
KoJyiebanusi. ['apMoHMYeckue KoieOaHwus.
511
Ilepuon, wacrorta, ammuuTyna u ¢asa

KoJieOaHuit

[IpyxuHHBIA MasTHUK. MaremMaTn4ecKui
5.12
MasiTHUK

YpaBHeHHE TapMOHHUYECKUX KojeOaHUil.
51.3 Kunemaruueckoe u IUHAMHAYECKOE

51 OIMCaHME KOJIeOaTEILHOIO JABHIKCHUA

[IpeBparmienue SHEPTUHU npu
rapMoOHMYecKUX  KosebaHusix.  CBs3b
514 aAMILTUTY 1Bl KoJe0aunii HACXOJTHOH
BEJTMYHMHBI ¢ aMIUTUTYaMH KojieOaHui eé

CKOPOCTH U YCKOPEHUs

Konebarenbubiit  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
uaeaIbHOM  KoJeOaTenTbHOM  KOHTYpeE.
> AHanorus MEXIy MEXaHWYECKUMH W

OJICKTPOMAriHuTHBIMHA KOJIEOAHHSIMH.

®opmyna Tomcona




5.16

5.1.7

3akoH COXPAaHCHUS SHCPTHUU B UACAIIBHOM

KoJe0aTeIbHOM KOHTYpe

BrinyxaeHHbIC MEXAHUYECKUE
kojicOanusa. Pesonanc. PesonancHas
KpuBasl. BrinyxaeHHBIC

OJICKTPOMArHMuTHBIC KoJIeOaHHsI.

5.18

5.1.9

5.1.10

5.1.11

5.1.12

Ilepemennbiii  Tok. CuHycOUIAIBHBIN

MEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOI0 TOKA.
AMIUIMTYHOE U JEHCTBYIOLIEE 3HAUCHUE

CUJIbI TOKA U HAIIPSKCHUA

Tpanrcdopmarop. [IponsBoacTBoO,
nepeaada u noTpedIeHne dIEKTPUICCKOM
SHEPruu. OKOJOTMYECKHE PUCKU IpU
MIPOU3BOJICTBE SJIEKTPUUYECKOM SHEPIUH.
Kynerypa HCIIOJIB30BaHUSA

QJICKTPOOHECPIUU B MOBCEIHEBHOM KH3HU

TexHuueckue ycTpoiicTBa: celicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTponepcaavd

[Ipaktnuyeckue pabotsl. HccienoBanue
3aBUCHMOCTH NEpHUOJa MaJIbIX KojeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MAacCChl
rpy3a. MccienoBanye nepeMeHHOro TOKa
B Lemnu u3 IIOCJIEI0BATEIILHO
COEIMHEHHBIX KOHJEHCATOPa, KaTyLIKH U

pesucropa

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunueckue BOJIHBI, YCIIOBHS

pactipoctpanenus. Ilepuon. CxopocTh

5.2 >21 pacmpocTpaHeHUssT ¢ JUIMHA  BOJIHBL.
[Tonepednsie ¥ NPOIOIBHBIEC BOJTHEI

£ 95 ##HPar### Nntepdepentus u audpaxius

MEXaHNYCCKHUX BOJIH




5.2.3

524

3Byk. CKOpOCTh 3ByKa. I pOMKOCTB 3ByKa.

Bricota Tona. TemOp 3Byka

DJCKTPOMAarHUTHBIE BOJHBL. Y CJIOBHS
M3IIy49eHUs DJIEKTPOMATrHUTHBIX  BOJIH.
B3aunmnas opuenTanus BektopoB E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.25

5.2.6

5.2.7

CBoiicTBa  DIIEKTPOMAarHUTHBIX  BOJIH:
OTpa’KeHHe, MpeOMIICHHE, TOJIspU3aIus,
mudpakuus, uHreppepenuus. CkopocTb
3JIEKTPOMArHUTHBIX BOJIH

Hlkana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpumMeHeHne IeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY

[IpuHIMTBI PaZMOCBSI3U U TEJICBHICHHUS.

Paguonoxkarus. SHGKTPOMaFHI/ITHOC

3arpsAI3HEHUE OKPYKAIOIIEH Cpebl

5.2.8

TexHu4eckue yCcTponcTBa: My3bIKAJIBHBIC
MHCTPYMEHTBI, yJIBTPAa3ByKOBast
JUAarHOCTHKAa B TEXHUKE WM MEAMIUHE,
pagap, paguONpUEMHHUK,  TEIEBU30D,

aHTeHHa, Tenedon, CBU-neun

5.3

##HPartH##OII TUKA

531

5.3.2

5.3.3

[IpsimonuHeitHoe pacrpocTpaHeHne

CBETa B OMHOPOAHOM cpene. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHBl OTPAKECHHUS
ceta. [loctpoenre n300paxeHni B TUIOCKOM
3epKajie

[Ipernmomiienne cBera. 3akOHBI MPETOMIICHUS

CBCTa. AOCOIIOTHEIN IIOKa3aTcjib

MIPEJIOMIICHHUS

5.34

[TormHoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIi Yoy OJIHOIO BHYTPEHHETO

OTpakeHUs




5.3.5

5.3.6

5.3.7

Hucniepcust  cBera. CIOXHBIM  COCTaB

Ocnoro ceera. Llser

Cobuparole ¥ paccerBarolIue JHH3BIL.
Tonkast nmuH3a. @OKYCHOE paccTOsSHUE U
ONTHYECKass CWJa  TOHKOM  JIMH3BIL.
[Toctpoenue M300pakeHUi B
COOMpAIOIIUX U PACCEUBAIOLINX JIMH3AX.
@opmysia TOHKOW JHMH3bL. YBEJIUYECHUE,

JaBacMo€C JIMH30M

Hpez[enbl IIPUMCHUMOCTH

r€OMETPUUYECKON ONTUKHU

5.3.8

Wntepdepentmss  cBera. KorepentHbie
UCTOYHMKHM.  YClIOBUS  HaOIIOAEHUS
MaKCUMyMOB u MUHHMYMOB B
UHTep(PEPEHIIMOHHON KapTHHE OT JABYX

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakius  cBeta.  Judpakunonnas
peméTka. Y ciaoBue HAOJIIOACHUS TJIABHBIX
MaKCUMYMOB npu naJleHuH
MOHOXPOMATHYECKOTO CBeTa Ha
TU(PPAKIUOHHYIO PEIETKY

[Monspuzanus ceera

TexHuueckue ycTpoilcTBa: OYKH, JyTa,
¢doToanmnapar, NPOEKIMOHHBIN amnmnapar,
MHUKPOCKOT,  TEJIECKOIN,  BOJIOKOHHAs
OIITHKA, nudpakIMoOHHAs  PEMIETKa,

TOJIAPpOn

[Ipaktuyeckne  pabotel.  M3mepenue
IoKasareJs npenomienus. Mccnenosanue
CBOWCTB  M300paXeHMH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

I'pannupl NPUMEHMMOCTH KJIACCUYECKOU
MEXAHHKHU. [Toctynatel TEOpUN

OTHOCHUTCIIBHOCTHU! HWHBApUAaHTHOCTDb




MOAYJIsI CKOPOCTH CBETa B BaKyyMeE,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHTENHLHOCTD OAHOBPEMCHHOCTH.

6.2 3amelsieHHe BPEMEHU U COKpAILCHUE
JUTAHBL
6.3 DHeprust ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p Macchl C JHEPrue W HMILYJILCOM
6.4 CBOOOJHOW YACTULBL. ODHEPIrus IMOKOs
CBOOO/THOI 4aCTHUIIBI

KBAHTOBAA ®U3UKA
H#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyna Ilnanka  cBsA3M
7.1.1 sHepruu (HOTOHA C €r0 YACTOTOU. DHEPTHS

Y UMITYJIEC OTOHA

OTtkpsiTHE 51 HCCIIEN0BAHUE
7.1.2 dotorddexra. Oneiter A.I'. Cronerosa.

3akoHbl poTodddekTa

YpaBHeHue DHHIITEHA st
7.1.3 dotorddexra.  «Kpacmas  rpanuna»
dboTorddexra
7.14 Hasnenune cBera. OnwiTel [1.H. JIeObenena
7.1.5 XUMHUYECKOe IEUCTBUE CBETA

TexHuueckue ycTpoiicTa: (hOTORIEMEHT,
7.1.6 ¢dboTonaTuUuK, COJIHEYHas Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

Mogenr aroma  TomcoHa.  OnbITH
7.2.1 Pezepdopna mo uccnenoBaHuo CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOJCIIb aTOMa

IToctymater  bopa.  Usmyuenue u
MOTJIOIIEHUE (OTOHOB MpH  NEPEXofe
71.2.2 aToMa C OJIHOTO YPOBHSI JHEPruu Ha

npyroi. Buager  cnektpoB.  Crnektp

YPOBHEW dHEPTUU aTOMa BOJOpOAA




7.3

7.2.3

7.2.4

BousiHoBBIE cBOiCTBa yactul. BoisHbl ae
bpoitis. KopmyckyisipHO-BOJIHOBOM
nyamusM. Jludpakius SJIEKTPOHOB Ha

Kpucrajuiax

CroHTaHHoOE U BBIHYKICHHOC U3JIyUCHHC.

YCTpoiicTBO M PUHIIMIT paOOTHI J1azepa

7.2.5

TexHu4ecKue yCTpoucCTBa: ClIEKTPaIbHbII
aHanu3 (CIEeKTPOCKOII), Jla3ep, KBAHTOBBIN

KOMIIBIOTED

7.2.6

7.3.1

7.3.2

ITpaktnueckue pabortel. HaGmonenune

JIMHENYaToro CIICKTpa

ATOMHOE A1PO

Metoapl HAOMIONEHHUST W PETHCTPAIUN

QJICMCHTAPHbIX YaCTUI]

OTkpbiTHE PaIUOAKTUBHOCTU. OIBITHI
Pesepdopna mo ompeneneHuio cocraBa
panuoakTuBHOrO wu3nmyudeHus. (CBoiicTBa
anbda-, oera-, ramMmma-u3JIydeHHUs.
BrusHre paauoakTUBHOCTH Ha IKUBBIC

OpraHU3MBbI

7.3.3

7.3.4

OTkppiTUE  TPOTOHAa U HEUTpOHA.
Hyxionnas mozens siapa I'eiizenbepra —
HBanenko. 3apsan saapa. MaccoBoe 4ncIiio

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN 51
MO3UTPOHHBIA  Oeta-pacman. ['amma-
n3llydeHue. 3aKkoH  paJAMOaKTHBHOIO

pacmana

7.3.5

3Hepr1/151 CBJI3M HYKJIOHOB B  dApC.

SAnepusie cunbl. Jledekt Macchl siapa

7.3.6

Snepubie peakuuu. JleneHue U CUHTE3

saaep

7.3.7

Snepusii peaktop.  TepMosinepHsii

cunte3. [IpoOnemMbl U MEpPCHEKTUBHI




7.3.8

7.3.9

7.3.10

8.1

8.2

SIIEPHOM  DHEPreTHKU. KOJIOTMYECKHE

ACIICKThI H,I[CpHOfI OHCPICTHUKHU

DneMeHTapHble  4acTUllpl.  OTKpBITHE
II03UTPOHA. DyHIaMEHTAIbHBIE
B3aUMOJICUCTBUA

TexHuueckue yCTpoOMCTBa:  JO3UMETD,
Kamepa BwuibcoHa, SaepHBI peakTop,
aToMHas 6om0a

[Ipaktuueckue pabotel. HccrnenoBanue
TPEKOB YaCTUIL (o TOTOBBIM

(dhoTtorpadusim)

SJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3anoro neba. Co3Besnus, sipkue

3Bé3I[LI, IJ1aHCTBI, X BUAUMOC IBMXKCHUC

Conneunas cucrema. IlnaHeTel 3eMHOH
TpYHIIbIL. IImaneTsI-THTAHTEI n ux
CITYTHHUKH, KaPJIUKOBBIC IIJIAHCTHI. Mainnie

testa COTHEUHON CUCTEMBI

8.3

8.4

8.5

Connne, d¢otochepa u  armocdepa.

ConHeuyHast akTUBHOCTD
Hcrounuk sneprun CosHLa 1 3BE371

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaJnyc, TeMIeparypa,
nux B3aUMOCBS3b. Huarpamma
«CTHEKTPAIBHBIM KJIACC — CBETUMOCTHY.
3BE3pl IVIABHOM  IOCIIEOBATEIILHOCTH.
3aBUCHMOCTb «Macca — CBETUMOCTB» IS

3BE3/] ITIaBHOI MTOCIEN0BATEILHOCTH

8.6

#H##Par###BHyTpeHHee CTpoeHHe 3BE3.
CoBpemeHHbIE IIPEACTaBIICHUS 0
MPOUCXOXJIeHUN U 3Bomtoru ConHia u

3BE31. DTanbl )KU3HU 3BE3T

8.7

Mineunsiii Ilyte — nHama [amakTtuka.

CnupanpHasg  cTpykrypa [ 'amakTukw,




8.8

pacnpenenenre 3BE3N, rasa W IbUIM.
Ilonoxenne wu gBmxkenue CoiHIa B
lanaktuke. Ilmockas u chepuueckas

IOACUCTEMBI TlamaxkTukn

Tunel ramakTuk. PaauorajakTukud U

KBa3apbl. YEpHBIE ABIPHI B SAPAX FAIAKTUK

8.9

Bcenennas. Pacmmpenue Bcenennoi.
3akoH XaOOma. PaszOeranue ramsakTHK.
Bo3pact u paaumyc BceneHHoii, Teopus
Bonbmoro B3peiBa. Monenb «ropsuei

Bcenennoi». PenukroBoe usinydeHue

8.10

MacmrabHast  cTpykTypa  BceneHHOI.
Meraranaktuka. Hepeménusie mpoodaeMbl

aCTPOHOMHH




YYEBHO-METOJUYECKOE OBECHEYEHHUE OBPA3OBATEJBHOIO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JUISI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCblI CETH

HUHTEPHET



