YIIPABJIEHUE OBPA3OBAHUA AJ/MUHUCTPAIIMU MYHUIUITAJIBHOI'O
OKPYT'A «YCUHCK» PECITYBJIMKH KOMH

MYHUIHUNAJBHOE BIO/UKETHOE OBIIEOBPA3OBATEJ/JIBHOE YUPEXKJIEHHUE
«CPEJJHSAA OBINEOBPA3OBATEJIBHAS HIKOJIA» C.MYTHBIN MATEPUK

COTI'JTACOBAHO YTBEPXIAIO
METOIMYECKUM COBETOM ILLIKOJIbI Jupektop
[IpoToxoi Ne7 MBOY «COIL» c.MyTtHb11 MaTepuk
ot 31 mast 2024 r A.A . Kanes

ITpuka3z Ne232 ot 24 utons 2024 r.

MoanncaHo undposoim
noanucoio: KaHes
AHppen AHaTonbeBunY

PABOYAS TIPOI'PAMMA YYEBHOI'O ITPEJIMETA

«®Pu3uka. bazoBblil ypoBeHb)»
(ID 500039)

cpeanee oliiee oOpa3oBaHue,
10-11 kmacchr

Cpok peanuzaiuu — 2 roja

c.MyTtHbId Matepuk
2024 r.



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Ttakxke ¢ yu€roMm denepaqbHOil paboyell HporpaMMbl BOCHUTAHUS U
KOHUENIMU IpernojaBaHus ydyeOHoro mpeamera «@Dusumka» B 00pa30BaTEIbHBIX
OpraHu3aIusiXx Pocculickon Oenepanun, pean3yoImuX OCHOBHEIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBlIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mpu
oOydeHnH ux Qu3rke Ha 6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESITEIbHOCTHOTO
noaxoxaa. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusim GI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh peaIu3alrdd MEXIPEIMETHbIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4eOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC IENH M3Yy4eHUsS (PU3MKU Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JUYHOCTHBIE,
MeTarnpeIMeTHbIe, TpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxanue yueOHoro npeamera «dusumka» mno rogam oOydeHus.

dusrka Kak Hayka o HauOolsiee OOIIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe yueOHOro mpeaMeTra B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LIkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y IO
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3UYECKUE 3aKOHBI
JeXaT B OCHOBE TPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XHUMHEH, OHOJIOTHEH,
buzmdeckoir reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE U AKTHBHOE
OpUMeHeHHe  (U3WYECKUX 3HAHUW  ONpeJeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TMOJIyYEHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBOMCTBAMU WM JPYTHUX.
W3yuyeHue (QU3MKH BHOCUT OCHOBHOW BKJaJ B (POPMHpPOBAHHE E€CTECTBEHHO-
HAyYHOU KapTHHBI MUpa oO0ydarmuxcs, B (HOpMHpPOBAHHUE YMEHHH NPUMEHSTH
HAy4HBIA METO/]I TIO3HAHUS MPU BBIMOJIHEHUH UMHU YUY€OHBIX UCCIIEI0BaHUN.

B ocHOBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Iero oOpa3oBaHUs
MOJIOXKEH P WIEH, KOTOpble MOXKHO paccMaTpuBaTh KakK MPUHLHUIBI €ro
OCTPOEHHS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBIAETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJIIACCUYECKOM, TAK U COBPEMEHHOUN (DU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUM ¢ HEW Marepuanl Kypca (U3UKHU
o0beMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBisercs



dbopMupoBaHue MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pUU, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. BEE peanuzanus TpeAnojaraeT HCIOIb30BaHUE
TYMaHUTApHOTO TMOTEHIHANa (PU3MUECKON HAayKHh, OCMBICICHUE CBSI3U DPA3BUTHS
¢u3uku ¢ pa3BuTMEM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJOTHUYECKUMHU MPOOTIEMaAMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gu3uku mpennosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUUYECKUX U TEXHOJOTUUECKUX MPUIIOKCHUN
VU3YYECHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS 3JIEMEHTOB
COJICp>KaHMsI, TOCBSIIIEHHBIX HJKOJOTMYECKUM Tpo0JeMaM COBPEMEHHOCTH,
KOTOpBbIE€ CBSI3aHBI C Pa3BUTUEM TEXHUKU U TEXHOJOTHM, a TaKkKe OOCYKIEHUS
npo0JieM palOHAIBHOTO MPUPOJOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

Crep:KHEBBIMHM DJIEMEHTaMHM Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBISAIOTCA (U3MUeckue Teopuu (popMHUpOBaAHUE TMPEICTABICHHUI O
CTPYKTYyp€ MOCTpOCHUsI (pu3nueckoil Teopun, posiu GyHIaMEHTAIbHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O TMPUPOAE, TpaHHUIAX
NPUMEHUMOCTH TEOPUM, JUIS ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCORB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJAX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEITebHOCTH 00Yy4arouuxcs.
Hnst  6a3oBoro ypoBHS Kypca GU3MKA — OTO HCIOJIb30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB M JabopaTOpHBIX pador,
KOTOpBIE B MporpaMMe Mo ¢Gu3uke OOBbEAUHEHBI B OOIIMIA CIMHUCOK YYEHHYECKUX
paKTUYECKUX paboT. BeljeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX pador,
NPOBOAUMBIX JJIi KOHTPOJSI M OICHKH, OCYIIECTBISETCA yYaCTHUKAMHU
o0pa3oBaTeIbHOTO TPOIECCAa HUCXOAS U3 OCOOCHHOCTEW IUIAHUPOBAHMS |
ocHameHuss kaOmHera ¢usuku. Ilpm »dTomM obecrieunBaeTCs OBJIAJICHHE
OoOy4YaroMMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE HM3MEPEHUS, HCCIECIOBAHUS
3aBUCUMOCTEH (PU3NYECKHX BEIMYUH W TOCTAHOBKY OMBITOB IO IPOBEPKE
PEAJIOAKEHHBIX THUIIOTES.

Bonpioe BHUMaHUE YIENAETCS PEMIEHUIO PACUETHBIX U KAYECTBEHHBIX
3amad. [Ipu 3TOM 111 pacu€THBIX 3ajlady TPUOPUTETOM SIBIISIIOTCS 3a7a4M C SIBHO
3aJlaHHON (PU3UYECKON MOJIETIBIO, TIO3BOJISIOIINE MPUMEHSATh U3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOr0 pasjesia Kypca, TaK U HUHTETPUPYsS 3HAHUS U3
pa3HBIX pa3nemnoB. /(7 KauecTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OoOBsSICHEHHE TPOTEKaHUS (U3MUECKHX SIBICHWW W TIPOIECCOB B OKPY KAIOMICH
KU3HU, TpeOyromme BbIOOpa (U3MUECKOW MOMENH MJisi CHUTYyallud TPAKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k marepuaibHO-
TEXHUYECKOMY OO€CeUYeHHI0 Y4yeOHOro mpouecca 0a30Bblil YpOBEHb Kypca
(GU3UKHU HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUAX
MpEAMETHOro KaOuHeTa (PU3UKHU WM B YCJIOBHSIX HHTETPUPOBAHHOIO KaOMHETa



MPEIMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (GU3MKH JOJKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYJIOBaHUE [IJIsi BBIMOJHEHHS YKa3aHHBIX B
nporpaMme o (U3UKE YUYEHUUECKUX MPAKTHUYECKUX PadOT M JAEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHcTpanimoHHOe 0o0opyAoBaHue (GOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTHU M OOECIEYUBAET IMOCTAHOBKY
NEepPEUYUCIICHHBIX B TporpaMMme 1Mo (U3UKE KIIOYEBBIX JEMOHCTpAldid IS
UCCICJIOBAHUS  H3yYyaeMbIX SIBICHHMM UM  MPOIECCOB, HOMIHUPUUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHHYECKUX MTPUMEHEHUH.

JlaGoparopHoe 00OpyJaoBaHUE JUISI YYEHMUECKUX TMPAKTHYECKUX pPadboT
dbopmupyercsi B BUJe TEMAaTHYECKUX KOMIUIEKTOB U OOECTIEUMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX oOOydarmommuxcs. TemMaThyeckue KOMILICKTHI
1a6opaTopHOro O0OpPYIOBAaHUSI JIOJDKHBI OBITh IMOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUHM AHAJOTOBBIX M HHU(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTEIIBHBIX CUCTEM B BUJIC IUPPOBBIX JTa00paTOPHUH.

OCHOBHBIMH 1IEJIIMU U3yUeHUs GU3UKH B 0011IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HMHTEpPECA U CTPEMJICHUS OOYYAIOIIUXCA K HAy4YHOMY
U3YYCHHUIO TPUPOJIbI, PAa3BUTHE HMX HHTC/UICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHe HAyYHOTO MHMPOBO33PEHUSI KaK pe3ysibTara H3y4YCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMmMeHUN OOBSICHATH SBJIEHUA C HCIOJIB30BAHUEM
bu3MUeCcKNX 3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpeicTaBiICHUN O poiu (DU3UKMU [JIST PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHnue HTUX 1eniel oOecreurnBaeTcs pelieHueM CIeAYIOmUX 3a1ad B

Ipoliecce U3ydeHus Kypca (U3NKHA Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

e MPUOOPETCHHUE CUCTEMBbl  3HAHHUU 00 o0mmx bu3mIecKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJTIOYAS MEXaHHUKY,
MOJIEKYJISIpHYIO (DU3UKY, ODJIEKTPOAMHAMUKY, KBAaHTOBYIO (HM3UKY U
AIEMEHTHI acTPOPHU3UKH;

e (opmupoBaHne yMEHUN TPUMEHSTh TEOPETHYECCKUE 3HAHUSA  JUIS
oOBbsiCHeHHS (PU3WYECKUX SBJICHUH B TPHUPOAEC H ISl TPUHATHA
MPAKTUYECKUX PEUICHUN B IOBCEHEBHOM KU3HU,

e OCBOCHHME CHOCOOOB pELICHUS PA3TUYHBIX 3aJa4 C SIBHO 3aJaHHOM
¢uznyueckor MOJENbI0, 3a/ad, TMOAPa3yMEBAIOIINX CAMOCTOSTEIHHOE
co3anue Pu3MIecKor MOAeH, aJIeKBaTHOW YCIOBUSM 3a]1a4H;

e TOHWUMaHWE (U3NYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHHUYCCKUX
YCTPOMCTB U TEXHOJIOTHYECKUX TIPOIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO

cpeay,



e OBJAJCHHEC METOJAMH CaMOCTOSITCIIBHOTO IUIAHUPOBAHUS W TMPOBEACHUS
(Gu3HUECKNX DKCIICPUMEHTOB, aHAJIW3a M HWHTEpHpeTanuu HWH(OpMaIuy,
OTIpe/IeTICHUS TOCTOBEPHOCTH MOJTYYCHHOT'O PE3yIbTaTa;

e CO3JIaHWE YCIIOBUHU JIJIS1 PA3BUTHS YMEHHUU MPOCKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOMN JAEATEIILHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHB) HAa YPOBHE CpPEAHETO OOIIEro
oOpazoBanus oTBoaAuTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 xkmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennmaraemerii B mporpamMme IO (HU3UKE TEpeUYeHb JA0OPATOPHBIX M
NPAKTHYCCKUX pPadOT SBISETCS PEKOMEHIOBAHHBIM, YYHTEIb JIEJIaeT BBHIOOD
NIPOBEJICHUS JIA0OPATOPHBIX pPAabOT W OMNBITOB C YYETOM HWHIUBUIYATBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeToAbl HAYYHOI'0 NO3HAHMS

®usuka — Hayka o npupone. Haydnble MeTObl NO3HAHUSA OKPYKAIOLIETO
Mupa. Poib 3KcnepuMeHTa W TEOpUM B IPOLIECCE II03HAHUS IPUPOJBL.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckue 3aKOHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBMxkeHHE. OTHOCUTEIBHOCTh MEXAHHUYECKOTO JBHKEHUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIHUH HA OCH CHUCTEMBbI KOOPJMHAT.
Ciio)xeHue nepeMenieHn U CJI0KEHNE CKOPOCTEMN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMPSMOJUHEHHOE nBIKeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYyTH U TNEpeMEIICHU
MaTepualbHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBoimHeitHoe  nBwkeHue. [I[BUKE€HHME  MaTrepualibHOM  TOYKH 1O
OKPYKHOCTH C ITOCTOSTHHOM 10 MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTtsk. [lepron u wacrora obpamenus. LleHTpocTpemMuTensHOE yCKOPEHHE.

TexHnueckue yCTpOMCTBA UM IPAKTUYECKOE NPUMEHEHHUE: CHUIAOMETP,
JIBH>KEHUE CHAPS0B, LICNIHBIE U PEMEHHBIE NIEpEIauH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKHX XapaKTePHUCTHK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.

HaGmronenne naBmwkeHUs Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHUS.

Hamnpagiienre ckopocTH Ipy ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii akcnepumenm, 1abopamopHsie pabomol



N3ydyenne HepaBHOMEPHOTO ABHKEHHUS C LIEJBIO ONMPEACICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NOYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENLHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue nBuxeHus Tena, OpoIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. Ilepsblii  3axkoH  HeroToHa.
NHueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOW TOUKU. TpeTuii 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuma Tspkectd. IlepBas kKocMmudeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoyibkeHus1, kauenus ). Cuia tperus. Cyxoe
Tpenue. Cuiia TpeHusl CKOBKEHUSI U cujia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJA B )KUJAKOCTU WM Ta3e.

[TocTtynaTenpHOE U BpamaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO TEa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPIOTO TENA.

TexHuueckne yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHE: MOAIIMITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne uHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U TTAJCHHH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAKOIIUX B NPYXKUHE U
pe3uHOBOM 00pasIie, OT uX AehOopMaIiiH.

UccnenoBanne ycinoBUii pPaBHOBECHS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenusn 6 mexaHuke

NMnynbee MatepuanbHOM TOUKHM (Tesia), CUCTEMbl MaTE€pUATbHBIX TOYEK.
NMmnynbsC cuinbl M U3MEHEHUME WMIYJbCa TeJld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktrBHOE 1BUXKEHUE.



Pabota cunbl. MOITHOCTD CHJIBL.

Kunernueckass sHeprusi MaTepHaJbHOM TOukH. Teopema 00 HW3MEHEHHH
KUHETUYECKOU YHEPIHUH.

[HoTenuuanbHas SHEPIusl. [ToTenumnanbHas HEprus yIpyro
nedpopMupoBaHHON  mpykuHbl.  [loTeHuumanbHast  SHeprus  Tena  BONM3MU
NOBEPXHOCTH 3E€MJIU.

[loTeHuuanbHple U HeNmoTeHUMaldbHble  cuibl.  CBs3p  paboOThHI
HENOTEHLUATBHBIX CUJ C HW3MEHEHUEM MEXaHWYECKOW HHEPruu CHUCTEMBI Tel.
3aKOH COXpaHEHUS MEXaHUYECKON IHEPTUH.

VYnupyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuuyeckre yCTpOMCTBa U MPAKTHUYECKOE NMPUMEHEHHE: BOJOMET, KOMED,
NPYXUHHBIM MUCTOJET, IBUKEHUE PaKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTBHOE IBUKEHUE.

[lepexoa MOTEHIMATBEHON SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyenue aOCONMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JIBYX OIMHAKOBBIX
HUTSHBIX MAsTHUKOB.

HccnenoBanue cBs3u paOOTHl CUJIbI C U3MEHEHUEM MEXaHUUYECKON SHepruu
TEJa Ha IPUMEPE PaCTKEHUS PE3UHOBOTO XKIyTa.

Paznen 3. ModsiekyasipHasi pu3uKa ¥ TEPMOAMHAMMKA

Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKON TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkeHue. Juddys3usa. Xapakrep ABWKECHUS W
B3aMMOJICVCTBUSA YacCTUI[ BemlecTBA. MoOJEnU CTPOEHHS Ta30B, KUIAKOCTEU U
TBEPBIX TN M 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneid. Macca u
pa3mepsbl Mosiekys. KonndectBo BeniectBa. [loctossHHass ABorajipo.

TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Lenbcus.

Mopgens  uneanpHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHM HACAIBHOTO raza. AOCONIOTHAs TemIeparypa Kak Mepa
CpElIHEM KWHETUYECKOW SHEPruy TEIUJIOBOrO JABMXKEHHS dYacThll rasa. lllkama
temiiepatyp KenbBuna. ['a3oBbie 3akoHbBI. YpaBHeHue MenaeneeBa—Knaneipona.
3akon JlanbTroHa. M3omporiecchl B UI€aIbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['padudeckoe mpencTaBIeHUE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE. TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JHCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnbiThl 10 qU(Py3Un KUIKOCTEH U Ta30B.



Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO
B3aUMOJICUCTBUA.

Mogens, WUTIOCTpUPYIOIIasi IPUPOY JaBJICHUS ra3a Ha CTEHKH COCy/a.

OnbITel, WITIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UJEaJbHOTO Trasa,
U30IPOIIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Ornpenenenne Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE MU3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

NccnenoBanne 3aBUCUMOCTU MEXKY MapaMeTpaMu COCTOSTHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TepMOJIUMHAMUYECKON
CUCTEMBI U crIocoObI €€ u3MeHeHus. KonmuecTBo TermioTsl U pabora. BHyTpeHHssI
SHEPrusi  OJHOATOMHOTO  HWJealbHOTO  Ta3a.  Buasl  Temonepenayu:
TETJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYeHHUE. Y eIbHas TeIJI0EMKOCTh BEIeCTRA.
KonnuecTBo TemmoTel npu TeIwionepeaye.

[TonssiTue 06 amuabatHOM mporecce. I[lepBbIii 3aKOH TEPMOIUHAMUKHU.
[IpumeneHnue mepBOro 3akoHa TEPMOIAMHAMUKH K wu3omporeccaM. ['paduueckas
UHTepIpeTaus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpatuMocThk mpoiieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpyHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoGpa3oBanus sSHEpPruM B TEIUIOBBIX MaminHax. KosdduimeHT mnosne3Horo
nevictBus TerioBod MammHbL. [lukn KapHo m ero koadduimeHT mojie3HOro
JEUCTBUS. DKOJIOTUUECKHE MPOOIEMBI TETIOPHEPTEeTUKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBHUraTellb
BHYTPEHHETO CTOpaHUsl, OBITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW 3>HEPruM Tejia IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOku u3 OyTBUIKA TOJ NIEWCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTéM TpeHuUs (BUICOAEMOHCTPAITHS).

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIIEpaTypbl) Tejla NpH TEeIIoNepeaye.

OneiT MO anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, pEaKTUBHOTO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanun eeuwjecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koujeHcanus. Vcnapenue u kuneHue. AOCONIOTHAsA U
OTHOCUTEJIbHAsA BJIAXXHOCTh BO3Ayxa. HacelmeHHbld map. YaenbHas TeIuioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUSI.



Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamwioB. Kunkue kpuctamwisl. CoBpemeHHble MaTepuaibl. IlnaBienue wu
KpucTan3anus. Y aenbHas Teriora miasieHus. Cyonumanus.

VYpaBHeHME TENI0BOrO OajaHca.

TexHuuyeckre ycCTpOHCTBA M MpPaKTUYECKOE IPUMEHEHUE: TUTPOMETpP H
HCUXPOMETP, KAJTOPUMETP, TEXHOJIOTMH MOJYYEHHUsS] COBPEMEHHBIX MaTEpHalIOB, B
TOM YHKCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX APOB.

Kurenue npy NOHMKEHHOM JaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmionenre HarpeBaHus U MJIaBiIeHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpalus KpUCTaioB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepeHre OTHOCUTENbHOM BIAKHOCTH BO3/1yXa.

Paznen 4. JaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

OnekTpu3auus Ten. OJEKTpUYEeCKMi 3apsan. J(Ba BHIAa DIIEKTPUYECKHUX
3apsinoB. IIpOBOJHMKM, OUANEKTPUKH U MOJYNPOBOAHUKHU. 3aKOH COXpPAaHEHUS
ANEKTPUUYECKOTO 3apsia.

B3aumopericteue 3apsinoB. 3akoH Kynona. TodedHbIN 3JIEKTPUUECKUAN 3apsil.
Onektpuueckoe tmone. Hampsok€HHOCTh — AnekTpuyeckoro moss.  [IpuHnmn
CYNEPHO3ULUN ANEKTPUYECKUX Tosie. JIMHUM HanmpsSKEHHOCTU 3IIEKTPUYECKOTO
HOJIA.

Pabora cmnm  osmekrpocratmdeckoro  moisa.  Ilotenmuman.  PasHocThb
noTeHUUanoB. [IpOBONHUKM U AMDIIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpuyeckass IPpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTpOEMKOCTh IJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuuecknue yCTpPOWCTBA M NPAKTHYECKOE MPUMEHEHHE: 3JIIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTATHYECKass 3allluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBINA annapat, CTPYWHBIM IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHIIUIT JEUCTBHS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEN.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOTHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DJNIeKTpOCTaTHYECKAs 3aIluTa.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOU[aau
IJIACTHH, PACCTOSHUS MEXAY HUMU U IUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomoi



N3mepenue aneKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtii 3nekmpudeckuit mok. Toxu é paznuynwix cpeoax

ONEKTPUYECKUA TOK. YCIOBHA CYIIECTBOBAaHUSA JJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsxenne. 3akon OMa 17151 y4acTKa LEIH.

DNEKTPUYECKOE CONMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
[locnenoBaTenpHOE, NApaJLIEIBHOE, CMEILIAHHOE COEIMHEHHUE MIPOBOJHUKOB.

PabGora oanexktpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCT
ANEKTPUYECKOTO TOKA.

ONEeKTpOABWKYIIAsl CHJIA U BHYTPEHHEE COINPOTHBIEHUE WCTOYHUKA TOKA.
3axon Oma /15 OJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  META/UIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUUYECKUN TOK B BaKyyme. CBOMCTBA JIEKTPOHHBIX MYUYKOB.

[TonynpoBOgHUKH. CobGcTBeHHas u MpUMECHasI POBOAUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexoa. [lonmynpoBogHUKOBBIE TPUOOPHI.

ONeKTpUYeCKMid TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNS. DIEKTPOIIH3.

DJIeKTpUUYECKUi TOK B Ta3zax. CaMOCTOSTENbHBIH M HECAaMOCTOSATEbHBIN
pazpsan. Momuus. [Ltazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJIbTMETP, pEOCTaT, HWCTOYHUKH TOKA, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TNO/, TaTbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUSL.

3aBUCUMOCTh CONPOTUBIIEHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOIIAV MTONIEPEYHOr0 CEYEHUS U MaTepHUala.

CmemaHHOE COeAMHEHUE MPOBOAHUKOB.

[Ipsamoe w3MepeHue BaeKTpoABMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBJICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia v MPOBOJIUMOCTh BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne cMemaHHOIO COEINHEHUS PE3UCTOPOB.

N3Mepenne 37eKTpOABHKYIIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

Habnronenue anextposusa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢uszuku 0a3oBoro ypoBHsa B 10 Kiiacce oCylIecTBISIETCS C
yu4€TOM COAEpXKATeNbHBIX MEXKIPEAMETHBIX CBS3€H C KypcaMu MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nowsimus, CBS3aHHbIE C M3YYEHHEM METOJOB HAy4HOTO
MO3HAHMA: SIBJICHHWE, HAay4HbIM (akT, rumoresa, (pusmdeckas BeIWYUHA, 3aKOH,
TeopHsl, HAOIIOIEHNE, IKCIIEPUMEHT, MOAEIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pelieHne CHCTEMBl ypaBHEHUWH, JHWHEWHas QyHKIHS,
napabosna, runepOosia, UX rpauKkd U CBONCTBA, TPUTOHOMETpHUUYECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHI M UX MPOEKIIMH Ha OCH KOOPJUHAT, CJIOKEHHE BEKTOPOB.

buonozusn: Mexannyeckoe JBUKEHUE B JKMBOW mpupoje, Auddys3us, ocMmoc,
TEIJIOOOMEH KHMBBIX OPraHU3MOB (BUIbI TEILIONEPEIa4yH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKHE SIBIICHUS B )KUBOW MTPHUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAST Macca, TEIUIOBBIE CBOWCTBA TBEPIBIX TEN, JKUIAKOCTEH H
ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJUTHYECKAsl TUCCOLMALNA,
raJbBaHUKA.

I'eoepagpus: Bna)xHOCTb BO3/lyXa, BETPbI, OapOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE IBUKEHHUI C HCIOJIb30BAaHHUEM MEXAHHU3MOB,
y4€T TpeHUs B TEXHMKE, MOJUIMIHMKH, MHCIIOJIb30BAHHUE 3aKOHA COXpPaHEHUs
UMIIyJbCca B TEXHHUKE (pakera, BOJAOMET W Jpyrue), ABUraTeslb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
IOJYyYEHUs] COBPEMEHHBIX MaTe€pHalioB, B TOM YHUCJI€ HAHOMATEpUaJOB, WU
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE 3JIEKTpOnpuOOpoOB,
KCEpOKC, CTpYHHBII HIpUHTED, 3JIEKTPOHArpeBaTeIbHbIE npubopHI,
AJIEKTPOOCBETUTENIbHBIE IPUOOPHI, rajbBaHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHUKA

Tema 3. Macnummnoe none. IneKmpomacHuUmMHAA UHOYKUUA

IlocTostHHBIE ~ MarHuThl.  B3amMoJelcTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bekrop MarmuTHOM wuHaykiuu. [IpuHnun cynepno3uuuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JMHHN MarHUTHOM
WHIYKIWH MOJI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10Jie TPOBOJHMKA € TOKOM. KapThHa JWMHUN HMHIYKIUA
MAarHUTHOTO MOJISl JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzanmoaeiicTBue npoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHHUE.

Cuna Jlopenua, €€ MOyJb M HAIPaBJICHUE. [[BHKEHHE 3apsIKEHHOW YaCTUIIbI
B OJTHOPOJHOM MarHUTHOM IMojie. Pabota cumsl JlopeHia.



SIBiieHne DJIEKTpOMAarHUTHOM UHAYKUMU. IloTOK BEkTOpa MarHUTHOMN
WHAYKUUAHA. OJEKTPOABMXKYIIAS CWJIA HWHAYKUUAHA. 3aKOH JJIEKTPOMArHUTHOU
nHnykuuu Gapanes.

BuxpeBoe nsnexkrpuueckoe mosie. ODJIEKTPOABUKYIIAs CUJIa WHIYKIUUA B
MPOBOJAHUKE, IBUKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

ITpasuno Jlenua.

NHnykTuBHOCTE.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOABWKYLIAs CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUuTHOE TOJIE.

TexHuueckue yCTpPOMCTBA M MPAKTUUECKOE TPUMEHEHHUE: TOCTOSHHbIC
MAarHuThbl, JJIEKTPOMATrHUTHI, DJICKTPOJABUIATENIb, YCKOPHUTEIU 3JIEMEHTapPHBIX
YaCTHUILl, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHnE IIEKTPOMArHuTHON UHIAYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CUJIbI MHAYKIUU OT CKOPOCTH HU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBieHre CaMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AelCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHYKIIAH.

Paznen 5. KosieOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KoJ1e0anus

Konebarenbnass  cuctema.  CBOOOIHBIE  MEXaHWYECKHE  KoieOaHMUS.
INapmonnyeckue konebanus. [lepuon, wactora, amrumryna u (asa KoneOaHUI.
[IpyxvHHBIN MassTHUK. MaremMaTH4eCKU MasTHUK. YPAaBHEHHWE TapMOHHUYECKHUX
kosneOanmii. [IpeBparienre sHepTUY MPY TAPMOHUYECKUX KOTCOAHMSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHWS B
UJCaTbHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUYeCKUMH U
ANEKTpOMarHuTHeIMU KojeOanuamu. @dopmyna TomcoHa. 3akoH CcoXpaHEHHs
SHEPIuM B UJCATHLHOM KOJeOaTEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxarouux KojeOaHusX. BrIHYX/IeHHbIE MEXaHUYECKUE
koJnebanus. Pezonanc. BeiHYK/I€HHbBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMUSI.



Ilepemennslii  TOK. CHHYCOMIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYAHOE€ W JEWCTBYIOIEE 3HAYEHUE CHJIbI TOKa H
HaIpPsHKEHMSL.

Tpancdopmatop. [IpousBoacTBo, nepenadya U NOTPEOICHUE ANEKTPUUECKOU
SHEPrur. DKOJOTUYECKHE PUCKH MPU MPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
UCIOJIb30BaHMS 3JIEKTPOIHEPTUU B MMOBCEHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA M INPAKTHUYECKOE IIPUMEHEHHE: BJIEKTPUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JMHUH JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KosieOaTeabHON CcUCTeMBbl (MPY>KUHHBIA WM
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

Ha6monenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSDKEHUS] OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mociie0BaTEIbHOM COCIMHEHUU PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIayn.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi

HccnenoBanne 3aBUCUMOCTU MEPUOAa MalbIX KoieOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH W Macchl Tpy3a.

HccnenoBaHne NEpeMEHHOTO TOKa B LEMM W3 TOCIEI0BATEIIBHO
COEMHEHHBIX KOHAEHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHBLE 80TIHbL

MexaHnueckue BOJIHBIL, ycCIOBHS pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJiHBL. [lomepeyHble W MOPOJOJIbHBIE BOJIHBIL.
Nutepdepennus u qudpakius MEXaHHIECKUX BOJTH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3JIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTpaK€HUE, MpENOMIICHUE, MoJsipu3anus, audpakuus,
uHTeppepennrs. CKopocTb 3JIEKTPOMArHUTHBIX BOJH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEeHHE 3JEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMOBEI paguOCBI3H U TeAeBUACHUS. Pagnonokanuys.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpoiicTBAa W MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJbTPa3BYKOBas JAMArHOCTUKA B TEXHHKE W MEIHUIIMHE, pajap,
paauonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPAHEHUE MTONEPEYHBIX U TPOJOJIBHBIX BOJIH.



Konebiomeecs Te10 Kak HCTOYHUK 3BYKA.

HaGmronenne orpa)keHus ¥ MpesioMIICHUS MEXaHUUYECKUX BOJIH.

HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmoneHue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYIOM U
YaCTOTOU KoJIeOaHUI.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE,
npesioMIIeHHE, oNsipu3anus, Audpakuus, UHTEpPEPEeHLIHS.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoOCTpaHEHUE CBETA B
ogHOpoaHOuU cpene. JIyu cBera. ToueuHbI HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHbI oTpaxeHus: cBeta. [locTpoeHue nzolOpaxkeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomiienue cBeTa. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOIOTHBIN MMOKA3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbId yroj TOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

JHucniepcus cBeta. ClioxHBIN cocTaB O6emmoro cBera. L[BeT.

ColOuparomue u paccewBaromue JuH3bl. ToHKas JuH3a. DokycHoe
paccTosiHMEe W ONTHYEecKas CHujia TOHKOW JMH3bI. [locTpoeHue wnzo0pakeHuil B
coOuparonmx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHH3BL. YBETUYEHHE,
JaBa€MO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAaKCUMYMOB W MHUHUMYMOB B HHTEep(hEpEHIIMOHHOM
KapTUHE OT ABYX CHH(}A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpaxinmoHHas peméTka. YcCIoBHE HAOIIOACHUS
[JIABHBIX ~MaKCUMyMOB TIpM NaJAE€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMNTHKA, TU(PPAKITMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
Onrtuueckue npudopsI.

[TonHOEe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

HaGmonenue nudpakunu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHnue cexkTpa ¢ MOMOUILIO MPU3MBI.

[Tonydyenue cniekTpa ¢ MOMOIIBIO AUPPAKITHOHHON PEIIETKHU.



HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paznen 6. OcHOBBI ClIeNMAJIBbHOI TEOPUU OTHOCUTEJIbHOCTH

['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIELMATIbHOM TEOPUU OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJIS CKOPOCTHU
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKPAILCHHE
JUTUHBI.

DHEPrusi U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs3b MACChI C YHEPTUEN U UMIYJbCOM PEJISITUBUCTCKON YaCTHUIIbl. DHEPTUs
MOKOSI.

Pazgen 7. KBanToBas pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u SHEPTHHM (POTOHA C €r0 YACTOTOM. DHEPrus
U UMITYJbC (HOTOHA.

OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dboToaddexra. YpapHenue DiHmTerHa st Pororddekra. «KpacHas rpaHuia
dboTorddexra.

HaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE ICHCTBHUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceetoguo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIIL.
[Inanerapnas mogmens aroma. lloctymatel bopa. M3nyuenme u mnornouieHue
(GOTOHOB TpW TMepexojie aToMa C OJHOTO YPOBHS DSHEPrUM Ha Apyroun. Bumwl
crekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHasu3 (CIEeKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbiTa Pesepdopaa.



Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3IyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompeneneHUI0  cocTaBa
paanoakTuBHOro u3nydenus. CBolictBa anbda-, Oera-, ramma-u3ayyeHUs.
BiusiHue paainoakTUBHOCTH HA )KMBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa M HeWTpoHa. Hyknonnas moxens siapa ['eitzenOepra—
NBanenko. 3apsaa sapa. MaccoBoe uncio saapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakunu. Jlenenue u cCUHTE3 A1€p.

Anepuswiii peaktop. Tepmosimepubiii cunTe3. [IpobOiieMbl W TEPCHIEKTHUBEI
SAIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMoeHcTBUA. EAMHCTBO pu3nyeckoi KapTUHBI MUpA.

TexHuueckue yCTpOMCTBA U NMPAKTUYECKOE IPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (poTorpadusim).

Pa3zznen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BéznmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIUMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHiia U 3BE3.
3BE31bI, X OCHOBHBIC XapaKTepUCTUKHU. JlmarpamMma «CHEKTPaJbHBIM Kjacc —
CBETHMOCTB». 3BE3JBI TJIABHOM IIOCJIEHOBATCIILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTb» JJIs1 3BE3J] TJIABHOW IMOCJIEN0BATEIbHOCTH. BHYTpeHHEE CTpoeHHUE
3B&31. CoBpeMEHHbIC TMPEJCTABICHUS O MPOUCXOXKACHUU W dBotoIMK CoJiHIa U
3BE3J1. DTaMbl )KU3HHU 3BE3]I.

Mueunsiii I[lyte — nama I'anaktuka. [lonoxxenune w nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBa3zapsl. UEpHBIE ABIPHI B sApax
raJlaKTHK.



Bcenennas. Paciiupenue Beenennoit. 3akon Xa6671a. PazOeranue rajgakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpykTypa Beenennoil. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooernus

HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOIb30BAaHUEM KOMIIBIOTEPHBIX
OPWIOKEHUI I ONpe/iesIeHUs MONOKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1us1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Mueunoro IlyTtu.

Oo6o0maromiee NOBTOPEHUE

Ponb Qu3ukm ©u acTpoHOMHMM B 3KOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOM cepax AesTeTbHOCTH YelIOBeKa, POjb U MECTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHpPA, POJib PUINUYECKON TEOPUH
B (GOpMHUpPOBAaHUM TPEACTAaBICHUNH O (U3MYECKOW KapTUHE MHUpPA, MECTO
dbu3uYecKor KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocyuiecTBIsIETCS C
y4€TOM COJIEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMHU MAaTEMaTHUKH,
OMOJOTHH, XUMUH, TeoTpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, runores3a, (uU3MUecKass BEIUYMHA, 3aKOH,
Teopus, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: peUIEeHWE CHUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKIMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTApHBIX (YHKIMM, TpPU3HAKA TOJ00MSI TPEYroJbHUKOB,
oTpeiesICHHE TUIOIAIU TUIOCKUX GUTyp U 00BhEMA Tel.

buonocus: »nexkTpuyeckue SBICHHUS B JKMBOW MPUPOJE, KoJieOaTeIbHbIC
JNBW)KEHUS B JKMBOW MPHUPOJIEC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
pagualyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
T€JI, MEXaHW3Mbl OOpa30BaHUS KPUCTAJUIMYECKOM PpEIIETKH, CHEKTPAIbHbBIN
aHaJIn3.

leoepaghusi:  marHWTHBIE TIONMIOCA 3€MIIM, 3QJICKA MArHUTHBIX PV,
doTochEMKa 3eMHOI TOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSICCHHI.

Texnonozua: JAHUM DJIEKTPONEPENad, TEHEPATOp NEPEMEHHOIO TOKa,
3JIEKTPOJBUTATENb, WHIYKLUHWOHHAS II€Yb, pajap, PaauONPUEMHHUK, TEIEBU30D,
anteHHa, teinedon, CBY-meyb, MPOEKIIMOHHBIM amnmapaTt, BOJOKOHHas OITHKA,
CoJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pu3nMka» Ha YPOBHE CpeIHEro oOIero
oOpazoBanus (6a30BbIi YPOBEHB) JOIAKHO OOECIEUUTHh JOCTHUKEHUE CICAYIONIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYaroUIMXcCsi PYKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEILHOCTH B MPOLIECCE peai3allMii OCHOBHBIX HaIpaBJICHUMN
BOCIUTATEILHOU €S TEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUHUCKOTO OOIIECTBa;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX TYMAHUCTHYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTU COBMECTHYKO JESATEIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOTO
o0II1ecTBa, y4acTBOBATh B CAaMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHE B3aUMOJIEMCTBOBATH C COMAIIBHBIMUA UHCTUTYTaMH B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAYEHUEM;

FOTOBHOCTh K TYMaHUTAaPHOM U BOJIOHTEPCKOU 1€ TEIIHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUKCKOM TPaKIaHCKOMN UJICHTUYHOCTH,
NIaTPUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TIOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEATENBHOCTHA YYEHOTO;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETHYECKOE OTHOLIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npuUCyIIero (PU3nYecKo HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K pa3iMuHbIM cdepaM MpoPecCUOHATBbHONU NEATeNbHOCTH, B TOM
YHUCJI€ CBA3AHHBIM C (PU3UKON ¥ TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOP
Oynyuieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE TJIaHBI,



TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH
(U3UKY HAa TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MPooIieM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHHU LEJIeH YCTOWUYUBOIO Pa3BUTHUS YEJIOBEYECTBA;

paclIMpeHue OmbITa JEATEIBHOCTH JKOJOTUYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAHUI MO0 (QU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHPOBAHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EeATEIbHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4eHHs  (U3MKHM  OCYHIECTBISTh  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeSTEbHOCTh MHIMBUYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS
ba3oBble jornueckue AecTBUA:
CaMOCTOATENLHO  (QOpMyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNATh LEeNU JACSITeNIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU UX
JOCTHXKEHUS;
BBISBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bU3UYIECKUX SIBJICHUSX;
pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEMBI C y4ETOM aHaIn3a HMEIONIUXCS
MaTepHAIIbHBIX U HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIECTBUI 1€ TEIbHOCTH;
KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUAX  PEATBHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBaTe/ibCKue 1eiCTBUA !
BJIAJ€Th HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHITHUSMH U METOAaMU
dbu3nUecKor HAYKH;
BJIAJI€Th HABBIKAMU YYEOHO-HUCCIIEIOBATEILCKON U MPOEKTHOM JEATENbHOCTU
B obmactu (hU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY
METOJIOB PEIICHHs 3a7a4 (PU3UUECKOTO COJEPKaHUS, MPUMEHEHUIO Pa3THMIHBIX
METOJ0B MO3HAHUS;
BIAJETh BUJAMH JICSITEJIBHOCTH MO TMOJIYYEHUIO HOBOTO 3HAHUA, €ro
WHTEpIpEeTalUd, NpeoOpa3oBaHUIO M MPUMEHEHUI0 B PA3JIUYHBIX Y4eOHBIX
CUTyalusiX, B TOM YHUCJI€ P CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (PU3UKHU;



BBISIBJISITh PUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajaavy,
BBIIBUTAaTh TUNOTE3y €€ pelIeHUs, HAXOAWTh apryMEHThl IJisi J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MAPAMETPhl U KPUTEPUH PEILCHUS;

AHAIM3UPOBATH TIOJYYEHHbIE B XOJAE PEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3BMEHEHHE B HOBBIX
YCIOBUSX;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJlayd B 00pa30BaATEIbHOU
JEeSATENbHOCTH, B TOM YUCJE MPU U3YYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh NPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B TNPAKTHUYECKYIO 00JacTb
KU3ZHEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4H, JIOMYCKAIOUIME abTEePHATUBHbBIC PEIICHMUS.
Pab6ora ¢ undgopmanmeii:

BJa/IeTh HaBBIKAMM TOJyuYeHUs HMH(opManuu (U3HUECKOro COAep>KaHus U3
UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSATENBHO OCYIIECTBISITh IOWCK, aHAJM3,
CUCTEMATH3alMI0 W HMHTEPIpETalui0 MHGOPMAIMK Pa3IudHbIX BUIOB U (HOpM
IpEe/ICTaBIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OpPMAINH;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMALMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJIOTUW B PELIEHWU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTraHU3aI[MOHHBIX
3alad  Cc CcoOdIofeHuEM TpeOOBaHUN JPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcOCOEpekeHMs, TPABOBBIX W  ATUYECKUX HOPM, HOPM
nH(OpMaIMOHHON 0€30TaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COAEpX aHUS B PA3IMYHBIX (QopMmarax ¢
y4€TOM Ha3Ha4YeHHsI HH(OPMAIIMH U 1IeJIEBON ayJAUTOPUH, BHIOMPAst ONTHUMAIIbHYIO
dbopMy npecTaBIeHUs U BU3yaTTU3AIIHH.

KoMMyHHKaTHBHbIE YHUBEpPCAJIbHbIE YUeOHbI€e JeiiCTBHS:

OCYIICCTBJISITh  OOIIEHHE Ha Ypokax (UMK W BO BHE-YPOUHOU
NEATEbHOCTH;

pacIio3HaBaTh MPEANOCHIIKM  KOH(QIUKTHBIX CHUTyalldd M CMSATYaTh
KOH(ITUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh U MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYATHLHON
paboTHI;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTHBA;

NPUHUMATh LEJIW COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JEHCTBHM,
pacrpenensiTh pojau C YY4ETOM MHEHUM YYaCTHUKOB, OOCYXIaTh pe3yJbTaThbl
COBMECTHOM padoThI;



OLICHMBATh KayeCTBO CBOET0 BKJAJa M KAXKIOTO Yy4YaCTHUKA KOMaHAbl B
o0 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHUBATh HJIEU C TMO3ULHUA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBIISITh TO3UTUBHOE CTPATErMYECKOE IMOBEACHUE B Pa3IMYHBIX
CUTYalUsX, IPOSABIATh TBOPUECTBO U BOOOpaKEHUE, ObITh UHUIIUATUBHBIM.

PeryisiTuBHBIE YHUBEPCAJIbHbIE yUeOHbIE elCTBHS
Camoopranusanus:

CaMOCTOSITEJTbHO OCYIIECTBIISATh MO3HABATEIBHYIO JESITEIHHOCTh B 00JACTH
bU3UKM M aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHUS TPAKTHYECKON PabOThl C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETIOYTCHU;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsIM;

pacuIupsiTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMUHBIX MPEATIOUTESHUH;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Opath Ha ce0s
OTBETCTBEHHOCTH 32 PEIIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT,

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIIMA B 00JacTu
(U3UKH, TOCTOSIHHO TTOBBIIIIATH CBOM 00pa30BaTeNIbHBIN U KYJIBTYPHBINH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyaIlUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJbTATOB IIEIISIM;

BJIAJ€Th HABBIKAMHU  IIO3HABATEJIIbHOM  peduiekcuu Kak  OCO3HaHUS
COBEpIIAEMbIX JICHCTBUA ¥ MBICIUTEIBHBIX MPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAHMU;

UCITONIB30BaTh MPUEMBI peIIeKCUN I OICHKHW CUTYaIllH, BEIOOpa BEPHOTO
pellIeHUS;

yMETh OIICHMBAaTh PUCKHM U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HUX
CHIDKECHHUIO;

NPpUHUMATh MOTHUBBI MU aPTyYMEHTHI APYTUX TMPU aHaJU3€ Pe3yJbTaTOB
JeSITEIILHOCTH;

MPUHUMATH ceOsl, MOHUMAas CBOM HEJIOCTATKU U TOCTOMHCTBA;

NPUHUMATh MOTHUBBI MU aPTyYMEHTHI APYTUX TMPU aHaJU3Ee Pe3yJbTaTOB
JeSITEILHOCTH;

IIPU3HABATH CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B mporecce nOCTHXKEHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOCHUS MPOrPaMMBbI
no Qusmke I8 ypOBHA CpeaHero ooOmero oOpa3oBaHus Yy OO0yYarOIIUXCS
COBEPILICHCTBYETCS AMOILIMOHATBHBIN HUHTEJIJIEKT, MpeInoararnui
c(hOpMUPOBAHHOCTb:



CaMOCO3HaHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTH HANpPaBICHUS Pa3BUTHSI COOCTBEHHON dMOIMOHAIBHOU CQEPHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUsSA, BKIIOYAIOMIETO CaMOKOHTPOIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCS K
HYMOILIMOHATEHBIM U3MEHEHHUSM U MPOSBISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTpeMIICHHE K JOCTH)KCHHUIO LIETH U
yCIiexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHE [EHCTBOBATh HCXOMASl W3 CBOMX
BO3MO>XXHOCTEH;

OMIATHH, BKIIOYAIONICH CIOCOOHOCTh MOHUMATh SYMOIIMOHATIBFHOE COCTOSTHHE
ApYTUX, YYUTBIBaTH €r0 TPU OCYIIECTBICHUH OOIIEHHUs, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKNBAHUIO;

COLIMATBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHSI
C IPYTHUMH JIFOJIbMH, 3a00TUTHCSI, MPOSIBIIATH MHTEPEC U pa3periaTh KOHQIUKTHI.

NPEAMETHBIE PE3YJIbTATBI

K xonmy obyuenus B 10 kJjacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTh Yy OOYUAIOIITUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TIpHUMEpax poJib U MecTo (PU3MKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4yHOMW KAapTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON JIEATETbHOCTH JIIOJIEH;

YUHUTHIBAaTh TPaHUIIBl TMPUMEHEHUS U3YYCHHBIX (PU3MYECKUX MOJIeTeH:
MaTtepuajgbHas TOYKa, HHEPIMaabHas cucTemMa oTcuéra, abCOoM0THO TBEPIOE TEO,
UJICATbHBIA Ta3, MOJICJIM CTPOCHUS Ta30B, KUIKOCTEH M TBEPIABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUI 3apsi]l IPU pelIeHUN GU3NISCKUX 3a1a4;

pacrio3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECCHI) U OOBICHATh MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KMHETUYECKOM TECOPUU CTPOCHHS BEIIESCTBA U
AJIEKTPOJUHAMUKNA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJMHEIHOE
JBIDKCHHE, CBOOOJHOE TAJeHHUE TEN, JABWKCHHE II0 OKPYXHOCTH, HHEPIIHS,
B3anMo/ielicTBre Ten, auddy3usi, OPOYHOBCKOE JBIKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJBIX TEJI, UK3MECHEHHE 00bEMa TeJI IIPU HarpeBaHUM (OXJIaXKICHUH ), TEIJIOBOEC
paBHOBECHE, HUCHApeHUE, KOHJCHCAlMs, IUJIaBJICHUE, KPUCTAIUIM3ALMS, KUIICHHE,
BJI&JKHOCTh BO3/lyXa, IMOBBIIICHNE AABJICHUS Ta3a MIPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBS3b MEXIYy MapaMeTpaMud COCTOSHHS Tra3a B  HM30Mpoleccax,
AJIEKTpU3aIIUs TEJl, B3aMMOJCHCTBUE 3aPs/IOB;

OMHUCBHIBATh MEXAHWYECKOE JIBM)KCHHE, HCIOIB3YyS (H3NYSCKUE BCITMYHHBI:
KOOpJIMHATa, MYyTh, NEPEMEIICHHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIa,
UMITYJIbC Teja, KHHETHYEeCKash dHEPrus, MOTCHIMaIbHAas SHEPrusi, MeXaHu4ecKas
paboTa, MexXaHWYEeCKas MOIIMHOCTh, IIPH ONHCAaHWW TMPABHIBHO TPAKTOBAThH
(bU3NYECKU CMBICT HCHOJIB3YEMBIX BEIWYMH, UX OOO3HAYCHHS W CIWHUIIBI,
HaXoAuTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DM3UUYECKYIO BEIUUYHUHY C JPYyTHUMU
BEJINYNHAMU;



ONMKCHIBATh H3YUYEHHBIE TEIJIOBbIE CBOICTBA TENI M TEIUJIOBBIE SBIICHMUS,
UCIIONIb3Yysl (PU3MYECKME BEJIMYMHBL: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTHUYECKOro JBUKEHUS MOJIEKYJ, CpEIHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprusi, pabora rasa,
KO3(Q(OUIMEHT TOJIE3HOr0 JEWCTBUA TEIJIOBOTO JBUTATENs; MPU OMHCAHUU
OPAaBWIBHO TPAKTOBaTh (PU3WYECKU CMBICA HCMONb3YEMBIX BEIMYHMH, HUX
0o0O3HAaYeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJbl, CBA3BIBAIOLUIUME JIAHHYIO
(GU3NIECKYIO BEIMYNHY C APYTUMU BEINYUHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUecKre BEIUUMHBI: AJIEKTPUUECKUM 3aps/l,
ANIEKTPUUECKOE T0JIe, HAMPSXKEHHOCTD MOJISl, MOTEHIMAJ, Pa3HOCTh MOTEHIUAIOB;
OpU OINWCAHUU TPABUIBHO TPAKTOBaTh (PUIMUYECKUH CMBICT HCHOJIb3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS U EIUHUIBI;, YKa3blBaTh (OPMYIIbI, CBSI3BIBAIOIINE
JaHHYI0 (U3UUYECKYIO BEJIMYKHY C IPYTUMHU BEJIMYUHAMU;

aHAIM3UPOBATHh (PU3MUYECKHE TMPOIECChl U SIBJICHHUSA, UCIIONb3Ys (PU3NYECKHE
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HeioToHa,
3aKOH COXpaHEHUsI MEXaHWYECKOW DHEPruH, 3aKOH COXPAHEHHS HMITyJIbCa,
NPUHIUI CYNEPIO3UIIMA CUJI, TPUHIUI PAaBHONPABUS HHEPIHAIBHBIX CUCTEM
0oTCcué€Ta, MOJEKYJISIPHO-KMHETHUYECKYI0 TEOPHIO0 CTPOEHHUS BEIEeCTBA, Ta30BbIe
3aKOHBI, CBSA3b CpelHEH KMHETHYECKOW SHEPIHH TEIJIOBOTO JBHXKEHHS MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypol, MepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOro 3apsia, 3akoH KylloHa, MpuU 3TOM pa3iuyvarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €T0 MaTEeMaTHYECKOE BBIpaKEHHE M YCJIOBHS (TPaHUIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMUIBI JCHCTBUS MallluH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3iHuaTh yCIOBUS UX 0€30MaCHOTO HMCIOJIb30BAHUS B
IMOBCEIHEBHOM »KU3HHU,

BBITIOJHATh OKCHEPUMEHTHl IO HCCICTOBAHUIO (PU3HUECKUX SBICHUN U
IIPOIIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHHH, MpPU STOM
dbopmynupoBaTh mpobJaeMy/3amady W THIOTE3y Yy4eOHOTO 3KCIEepHMEHTA,
co0upaTh YCTaHOBKY U3 IMPEAJIOKEHHOTrO OOOpYyIOBaHUS, MPOBOJIUTH OMNBIT U
(GopMyIupPOBaTH BHIBOJIBL;

OCYILIECTBJISATH MPsIMbIE U KOCBEHHbIE N3MEPEHUsI PU3NYECKUX BEIUYUH, MIPH
TOM BBIOMpPATh ONTHUMAJBHBIM CHOCOO HM3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE
METO/Ibl OLEHKH MMOTrPENTHOCTEN U3MEPEHNI;

UCCIIEZIOBATh  3aBHCHUMOCTH  MEXAYy  (U3MUEeCKMMHM  BEIMYMHAMHU  C
UCTIOJIb30BAaHUEM MPSIMBIX W3MEpPEHHUIl, MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
¢uKcupoBaTh pe3yJbTaThl MOJIYYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEJIUYHMH B
BUI€ TaOIUIl U TpauKOB, 1€JaTh BEIBOJIBI 110 PE3yIbTaTaM HCCIIEIOBAHMS,

coOroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUM MCCIIEJOBAaHUMN B
paMKax ydeOHOro »HKCIEPUMEHTA, Y4EeOHO-HCCIEJOBATENbCKOM M MPOEKTHOU
JEATENBHOCTU C WCIIONb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OpPaTOPHOro
000pyI0BaHMS;



pemarb pacy€éTHbIE 3aJaud C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIONb3Yys (U3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJu3a yCIOBUS 3a/1auu
BbIOMpaTh (PU3UYECKYI0 MOJIENb, BbIACIATh (PU3NYECKUE BETUUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE Ji1 €€ PEIICHHS, MPOBOAUTh PAacu€Thl M OLEHUBATh PEATBHOCTH
MOJIYYEHHOTO 3HAYEHUs (PU3NUECKON BETUYUHBI;

pelIaTh KAYeCTBEHHBIE 3a/1aUl: BHICTPAUBATH JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY PaCCYXKJICHUH C OMOpOM HAa HM3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
buzndecKue sIBICHU;

UCIIOJI30BaTh ~ TPU  PEIICHMHM  y4yeOHBIX  3ajJad  COBPEMECHHBIC
uH()OPMAIIMOHHBIC TEXHOJOTUM JISl TTIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUU
U TIpeJICTaBlIeHUs Y4eOHON M HayYHO-TIOMYJSIPHOW MH(pOpPMAIUU, TTOJTYUYEHHOU U3
Pa3IMYHBIX UICTOYHUKOB, KPUTHUECKU aHAJIM3UPOBATH MOJIy4yaeMyr0 HH(GOPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHUE TMPOIECCOB OKPYXAIOIIEr0 MHpA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UMKE B MOBCEIHEBHON >KH3HU
U1l obecrniedeHrs 0€30MacHOCTH MPU OOpaIlleHUH C TPUOOpaMHU M TEXHUYECKUMU
YCTPOMCTBAaMU, JIJIsi COXPAHEHUs 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
NOBEJICHUS B OKPY’KarOUIEH Cpeae;

pabotaTh B TpyHIle C BBHINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAUOHAIBHO pACHPENEsITh OOA3aHHOCTH H
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHJIAPTHBIX CUTYyalUsAX, aIEKBATHO OLICHUBATH
BKJIAJ] Ka)KJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIIEHUE PACCMATPUBAEMON MTPOOIEMBI.

K konmy obOyuenuss B 11 kjacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpPA, B PAa3BUTUH COBPEMEHHOM TEXHUKU U
T€XHOJIOTUHM, B TMPAKTHYECKON JEATEIBHOCTH JIOAEH, IEIOCTHOCTh U E€IMHCTBO
bu3uYeCKOl KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKUX MOJEICH:
TOYEYHBIN JIEKTPUUECKHUM 3apsjl, JIyd CBETA, TOYECYHBI UCTOYHUK CBETA, sIACpPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Siapa MpH perieHUuH (PU3NIECKUX
3a/1ay;

pacno3HaBaTh (pu3nyecKue SABICHUS (IIPOIECCHI) U OOBACHITH MX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKH U KBAHTOBOW (DMBHKU: DIIEKTPUUECKAS MTPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JIEHUCTBUS TOKA, B3aUMOICHUCTBUE
MAarHuTOB, SJEKTPOMAarHUTHAsT WHAYKIMS, JI€MCTBUE MAarHUTHOrO TMOJs Ha
OPOBOJIHUK C TOKOM M JBIXKYIIMHCA 3apsj]l, JIEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, MPSMOJIMHEMHOE PACIPOCTPAHEHUE CBETA, OTPAXKECHUE, IPEIOMIICHUE,
unrepdepenuus, aAudpakuus W MOOJApU3alUsi  CBETa, JAUCHEPCUS CBETa,
dbortoanexkrpudeckuit 3¢ dext (poTorddekT), cBETOBOE MaBICHNUE, BOSHUKHOBEHHE
JMHENYATOr0 CIIEKTpa aromMa BOAOPOJA, €CTECTBEHHAss M HCKYCCTBEHHAs
PaIMOaKTUBHOCTD;



OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DICKTPUYECKHE, MarHUTHBIC,
ONITUYECKHE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTh  pa3MYHBIX  Cped) H|
AIIEKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), HMCTHONB3YS (HU3MUECKHE BEIUIUHBI:
ANEKTPUYECKUIN 3apsJl, CHJa TOKA, DJIEKTPUUYECKOE HAIMPSHKEHUE, JIEKTPUICCKOE
COMPOTHBIICHHUE, PA3HOCTh MOTCHITMAIOB, AJICKTPOJABIKYINAs Cuiia, paboTa TOKa,
WHAYKIIMS MarHuTHOTO Toyisg, cwia Awmrmepa, cuina JlopeHIla, WHIYKTHBHOCTH
KaTYIIKH, SHEPTHS JJICKTPHUYECKOTO W MArHUTHOTO TOJIEH, MEepuoJ W YacToTa
KoeOaHuii B KoOJIeOATEIIBHOM KOHTYpE, 3apsij W CHJa TOKa B IpoIecce
TapMOHUYECKUX JJICKTPOMArHUTHBIX KoJeOaHWi, (OKYyCHOE pacCTOSHUE U
ONTHYECKAs CWJIA JIMH3BI, TPU ONKMCAHWHM TPABUIBHO TPAKTOBATH (PUIMYCCKHMA
CMBIC]T HCIIOJIb3YEMbIX BEJIWYMH, HMX OOO3HAYCHHS W CIAWHUIIBI, YKa3bIBaTh
(GOopMyIIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYH0 BEIMYHMHY C JIPYTUMH
BEJTMYMHAMM;

ONKCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBJICHHS M IPOIECCHI, HCIOJIB3YS
(Gu3HUECKHEe BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI |
94acTOTa CBETA, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T MOJTypaciaaa, SHEPTUs CBA3H
ATOMHBIX SJEpP, TPU OINMCAHWU TPABHIBLHO TPAKTOBaTh (DH3UYCCKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, WX O0O3HAYCHUS WM CJIHWHHUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYI0 BEIMYUHY C JAPYTHMH BEJIUYMHAMH,
BBIUUCTISTH 3HaUE€HHUE (PU3NUECKOI BEJIMUMHBI;

aHANIM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBJICHUS, UCIONB3Yys (pusndeckue
3aKOHBI U MPUHIUIIBEL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapaIeIbHOTO
COCIMHEHUS TMPOBOJHUKOB, 3aKoH Jlxoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOM
UHAYKIIMH, 3aKOH MPSAMOJIUHEHHOTO0 PacIpOCTPAHEHHS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa 111 GoTtodrddekra,
3aKOH COXPAaHEHMsSI DHEPTUU, 3aKOH COXPAaHEHHUS HUMITYJIbCa, 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHS MacCOBOIO YHCIa, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3iindaTh CIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOEe BBIPAXKEHHWE U YCIOBUA (TpaHMIIBI, 00JIaCTH)
IPUMEHUMOCTH;

OTIpEJICIISITh HAIIPABJICHUE BEKTOPA WHAYKIIMA MAarHUTHOTO TIOJIsI TPOBOJHUKA
C TOKOM, CHJIbl AMriepa U cuiibl JIopeHiia;

CTPOUTh W OIHKCHIBaTh H300paKECHHE, CO3/1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIONHATh OKCIEPUMEHTHI O HWCCICAOBAHUIO (PU3MUECKUX SBICHUH U
IPOIIECCOB C HCIOJIb30BAHUEM TPSIMBIX W KOCBEHHBIX HM3MEPECHHI: TPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W THIOTE3y Yy4eOHOTrO OSKCIEepHMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
(dbopMyITHpOBaTH BHIBOBL

OCYIIECTBIISITh TMPSMBIE M KOCBEHHBIC M3MEPCHUS (PU3NISCKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTUMAIBHBIN CMOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHEIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;



HCCIEIOBAaTh 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH C UCIOJIb30BaHUEM
MPSAMBIX HM3MEPEHHWI: TMPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHpOBATH
PE3YNIBTATHI MONTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIUMYMH B BHJC TAOIUI] U
rpaduKoOB, IeJIaTh BHIBOJIBI MO PE3yJIbTaTaM UCCIICIOBAHMUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEIOBAaHUN B
paMKax ydeOHOro »HKCIEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKONM M NPOEKTHOU
JESATENbHOCTU C WCIONb30BAHUEM HM3MEPHUTENIbHBIX YCTPOMCTB U J1a0OpPaTOPHOTO
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCIIONB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4u
BBIOMpATh (HYU3UYECKYIO MOJICIb, BBIICIATh (DU3NUCCKHUE BEIMYMHBI U (OPMYIIHI,
HEOoOXoAuMbIe NIl €€ pelleHUs, MPOBOJAUTh Pacu€Thl U OIEHUWBATH PEaTbHOCTH
TIOJTYYCHHOT'O 3HAYCHUS (PU3NUCCKON BETUIMHBL

peraTh Ka4eCTBEHHBIC 3a/1a4M: BEICTPAMBATH JOTHUIYCCKHA HETIPOTUBOPECUNBYIO
IEMOYKY PACCYXJIEHUW C OMOpOMl Ha M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3HUeCKHe SBICHHUS,

UCIIOJIb30BaTh ~ MPU  PEIMICHWH  y4eOHBIX  3a7a4  COBPEMCHHBIC
WH(GOPMAIIMOHHBIC TEXHOJOTUH JIJIS TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
¥ TIPEJICTaBJICHUs YYeOHON M HAyYHO-TIOMYJISIPHOW MH(OpPMAIUK, TOJYICHHON W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyt0 HHGOPMAIIHIO;

OOBSCHATh TPHUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHUE MPOIIECCOB OKPYXKAIOIIETO MHUpPA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
U1 obecrniedeHns 6€30MacHOCTH TPU OOpaIlleHUH C MPUOOpaMH M TEXHHUYECKUMHU
YCTPOMCTBAMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM JKOJOTUYECKOTO
MTOBEJCHUS B OKPYKAIOIIEH CPEAE;

pabotaTh B TpyNIie C BBHIMOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYyMIbl, PAIMOHAIBHO pACTIPENEsITh OOS3aHHOCTH W
TUTAHUPOBATH JIEATEILHOCTh B HECTAH/IAPTHBIX CUTYAIUsAX, aJ€KBATHO OICHUBATH
BKJIAJ] K&XKJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHHE PACCMATPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnyecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM Kontposbmbie | IIpaxTieckue (ungpossbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pa3znea 1. PUBUKA U METOJbI HAYUYHOI'O ITO3HAHMUSI
11 ®u3KKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 2 bubmorexa [TOK
' https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruia 5 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlunamuka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo. ru/7f41bf72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBbI TEPMO/MHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
) @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pa3nea 4. DJIEKTPOJANHAMHUKA
bu6nmoreka [JOK
4.1 JrekTpocTatTuia 10 1 https://m.edsoo.ru/7f41bf72
492 IlocTosAHHBI 2nekTpuyeckuil TOk. Toku B 12 1 bubnuorexa [IOK

PAa3JIMIHBIX Cpeaax

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

22

PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 3
11 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne n/m E:ﬁ‘;‘:fi::me PALCIOB M TEM Beero KonrTpoabubie | IlpakTnueckue ((L)Iél/[l)(il:ﬁ)ll::::.])'lbﬂbl e
padoTsbI padoThbI pecypesI
Pazjnen 1. JIEKTPOJAUMHAMUKA
11 MaruauTHO€ 1oJie. DIEeKTpOMarHUuTHas 11 1 3 bubmuorexa [JOK
WHTYKITUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4eCcKUe U JIEKTPOMArHUTHBIC 9 1 bubnuoreka [IOK
KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHW4ecKUe U JIEKTPOMArHuTHHIC 5 1 bubnuoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
23 Orrrika 10 3 lr?t?r?sﬂlpllr?feeé(s%g 8/5f41c97c
Utoro no pazneny 24
Pazzea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCHUTEJIBHOCTH
31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnunoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEeHThl KBAHTOBOW ONITUKH 6 Et?;?sﬂll;I%T:(;(sigr?% f41c97¢
42 | Crpoemue aroma 4 Pipsimdsoo THALcSTe
4.3 AToMHOE 1pO 5 bubnuoreka [IOK
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https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUWU U ACTPO®U3UKHU
5.1 DJIEeMEHTHI aCTPOHOMUU U aCTPO(PU3UKH 7 1 Et?i?ﬁ%téi?ﬁ%f 11c97c
Hroro no pazneny 7
Pasznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O06o0maroree MOBTOPEHHE 4 Et?piH;;ngszggﬁ £41697¢
Hroro no pazneny 4
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 7
INOYPOYHOE IINIAHUPOBAHME
10 KJIACC
Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
[1]
JI:;-H Tema ypoka Beero Konrtpoasnbie | IlpakTuyeckue II/I[;‘;‘?CHI/ISI gg[?a[;gl;:fenbﬂme
padoThbI padoThI pecype

L Hayame werom nomin ) BuGorexa LIOK
OKPYKAIOIEro MHpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo Gusuku B

2 (hopMHUPOBaHUH COBPEMEHHOM 1 bu6mmoreka [JOK
Hay4HOU KapTUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON JeSITeNFHOCTH JIOIeH
MexaHu4ecKoe ABUKEHHUE.

3 OTHOCHTENHLHOCTh MEXaHUYECKOTO 1 bu6nmoreka [JOK
nerxenus. [lepemenienne, CKkOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 Bbu6mmoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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JIBIKECHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE bubnuorexa [JOK
JIBIDKECHHE https://m.edsoo.ru/ff0c372e
6 CBoOotHOE MajieHue. Y CKOpeHue bubnuorexa [JOK
CcBOOOIHOTO NaJIEHUS https://m.edsoo.ru/ff0c39cc
Kpusommueiinoe agsukenune.
7 I[II:I/DKGHI/IG mare flaanoﬁ TOYKH T10 bubnmorexa LIOK
p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
ITpuanun otHOcuTepHOCTHU I anmues.
8 I/Iie unaanHe CHCTEMBI OTCYETA Bubmiorexa LIOK
ph o ) https://m.edsoo.ru/ff0c3be8
[IepBs1it 3ak0H HproTOHA
Macca tena. Cuna. ITpuanun
9 CYIIEPITO3UIIAN CHJT BpTO I;p”l 3aK0H Bubmiorexa LIOK
yrep 1 ) p . https://m.edsoo.ru/ff0c3be8
Hprotona g MaTepuanbHOM TOUKH
Tpetnii 3akoH HeroToHa AJist bubnuoreka [IOK
10 )
MaTepHUaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aK0H BceMUpHOTO TArorenus. Cuia
11 TsoKecTu. Ile pBa;I KOCMHYeECKas bubinorexa LIOK
- 1P https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnunoreka [JOK
Teaa https://m.edsoo.ru/ff0c3el8
Cuia tpenusa. Koadbdbunuent tpenust.
13 Cuina cgn OTI/IBJ'IeI—(IbI/I(l})Il'IIl u BI/I)IIJCGHI/II/I bubinorexa LIOK
P pr A https://m.edsoo.ru/ff0c3f76
TeJa B )KUAKOCTHU WU ra3e
[locTynarenbHO€ U BpamaTelibHOE
14 JIBUKEHHE a0COTIOTHO TBEPIOTO Tela. bubnunoreka [JOK
MowmenT cubl. I1nedo cuibl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea
NMnynsc MmaTepralbHOM TOYKH,
15 CUCTEMBI MaTE€PHAIIbHBIX TOYEK. bubnmoreka [JOK

NMnynec cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTUBHOE IBUYKEHUE

https://m.edsoo.ru/ff0c43d6
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16

PaGoTa 1 MOIITHOCTb CHJIBL.
Kunernueckas sHEprust MaTepHaIbHON
Touku. Teopema 00 N3MEHEHUN
KMHETUYECKON YHEPIUHU

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[ToreHumanpHas dHEprus.
[ToTeHumanpHas 3HEPIUs ypyro
Nne(OPMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3u
MTOBEPXHOCTU 3eMJIU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHnmanbHbIe U HEIOTEHIMAJIbHBIE
cuiibl. CBs3b pabOTHI
HEMOTEHLHUAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEPruu

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsI3u pabOTHI CHIIBI C
M3MEHEHHEM MEXaHHUYECKOW YHEPTUU
TeJla Ha MPUMEPE PACTSIKCHUS
PE3UHOBOTO JKI'yTa)

20

KonTtponpHas paboTa o teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHUsS B MEXaHUKE)

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

21

OCHOBHBIE TIOJI0KEHUS MOJIEKYJIIPHO-
KHHETH4ecKoi Teopun. bpoyHoBckoe
nskenue. uddysus

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKEHUS U
B3aMMOJICHCTBHUS YaCTUIl BEIIeCTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEN

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctosHHas ABOFB.I[pO

24

TennoBoe PpaBHOBECHC. TeMHepaTypa



https://m.edsoo.ru/ff0c4502
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https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ n3mepenue. [llkana remneparyp
Henscus

Wneanpusiii raz 8 MKT. OcHoBHOE

bu6mmorexa [{OK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa
CpeaHEeN KUHETHYECKOM dHEPrUuun bubnuoreka [JOK
26 :
JBUKECHHSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota
8 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»
H3omporiecchl B UI€alibHOM ra3e u ux bu6mmoreka [IOK
29 .
rpaduvIecKoe IpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOAMHAMHYECKON CHCTEMBI U
30 criocoOn1 e€ n3meHenus. KoangyectBo bubnmuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPTHsI OJTHOATOMHOTO HJI€aTbHOTO
rasa
31 Buapl Teronepenaun Eubmiorexa TOK
5 pedl https://m.edsoo.ru/ff0c5c36
Y nenbHas TEMIOEMKOCTh BENIECTBA.
. H bubmuoreka [JOK
32 KonnuecTBo TETIIOTHI pu ,
N https://m.edsoo.ru/ff0c5c36
Teronepenade. AanabaTHBIN Mpolecc
33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolieccaM https://m.edsoo.ru/ff0c5efc
HeobpaTumocTs po1ieccoB B
34 pu (I));[e Bropoit I;aI];IOH bubmiorexa LIOK
PHpoZC. p https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunuun geiictBus u KII1JI renoBoit bu6mmoreka [JOK
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MAIIIUHEI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/|

37 DKOJIOTUYECKHE MTPOOIEMBI
TEIJIOHEPTETUKU

38 O6o06maromuii ypok «MoJteKyJspHas bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKHY https://m.edsoo.ru/ff0c6938

39 ffl\?[ipe?iaﬁ:?;;g T(e)l\gle-IOBH bubmmorexa LIOK

YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapooOpazoBanre u KOHICHCAIIHSL. bu6moreka [IOK
Hcnapenue u KurneHne https://m.edsoo.ru/ff0c63b6
AOcoJIroTHas 1 OTHOCHTEIIbHA

41 BnamgocTTIi goinytla I{/II;CEII;]ZIG;HHI\;I bubumorexa LIOK

’ https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramnmyeckue u

42 amopdHbIe Tena. AHU30TPOIIHS bubnuoreka [IOK
CBOMCTB KpHCTaLIOB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHBIC MaTEPUAITBI
I1 .

g | e s e Buaonss LOK

A ’ https://m.edsoo.ru/ff0c6708
Cybnumarnus
bubmuoreka [JOK

44 YpaBHEHHE TEIIOBOTO OajlaHca https://m.edsoo.ru/ff0c6820
OJexTpu3alusd Tel. DIeKTPUISCKUN

45 3apﬂn?HB;;Hﬂa3neKTquECKHX bubmiorexa LIOK

) https://m.edsoo.ru/ffOc6bcc
3aps/I0B

6 | mompmenomsis. Saon coxpascus BuGmorexa LOK

YHPOBOZ ’ P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOT 0 3apsija
BBaHMOﬂeﬁCTBHC%?pHAOB.BaKOH } Bubnmorexa [JOK
47 Kynona. TouyeuHsbIit 27eKTpUueCcKuit

3apsiy

https://m.edsoo.ru/ff0c6ced
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48

Hanpsisk€HHOCTB JIEKTPUYECKOTrO
nons. [IpuHnyn cyneprnosunuun
3NEKTpUYECKUX noseu. JInnuu
HANPsKEHHOCTH

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c6df2

49

Pabota cui 3eKTpOoCTaTHIECKOTO
noud. [loreruuan. PazHocTs
IIOTCHITNAJIOB

bubmmoreka [{OK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " IUSJICKTPUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
,ZII/ISJ'IGKTPI/ILIGCKaSI IMPOHULIAEMOCTD

bubmmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

OnekrpoéMkocTb. KoHneHcaTop

bu6moreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIeHCAaTOpa. DHEPrus 3apsSyKeHHOTO
KOHJIeHCcaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnast paborta "3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"

54

[TpunIMI NEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAILHOTO
amnmapara, CTpyWHOTO IPUHTEpa.
DNeKTpoCcTaTUYECKas 3alIuTa.
3a3eMiIeHHe AIEKTPOPUOOpOB

55

DIEKTPUYECKUN TOK, YCIIOBHS €r0
cymiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma st
ydacTka [enu

56

[TocnenoBarenbHOE, MapauIeNbHOE,
CMEIIAHHOE COEHEHNE
npoBoIHUKOB. JlabopaTopHas pabora
«M3ydyeHnue cMeIIaHHOTO COeTMHEHHUS
PE3UCTOPOBY

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PabGora u MOIITHOCTB SJICKTPHUICCKOT'O

bu6nmoreka [JOK



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

Toka. 3akoH Jlxxoyns-Jlenna

https://m.edsoo.ru/ff0c7838

58

3axon Oma Juis MOJIHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3ambIkaHue. JlJaboparopHas paboTta
«M3mepenne D/1C uctouHuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUS)

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOIUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
TeMIiepaTypbl. CBEpXIpOBOIMMOCTh

60

DIEKTPUYECKHUN TOK B BAKyyMe.
CBOMCTBA AIIEKTPOHHBIX ITYYKOB

61

[TonympoBOAHUKH, X COOCTBEHHAS U
MpUMECHas NpoBOIUMOCTh. CBOMCTBA
p—n-nepexona. [lonynpoBogHUKOBBIE
IPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUYECKHUI TOK B paCTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLIUAIUS.
DIIEKTPOJIN3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DIIEKTPUYECKUI TOK B ra3ax.
CaMOCTOSTENLHBIN 1
HECAMOCTOSITEeNIbHBIN pa3psia. MoJiHus.
IIna3zma

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DeKTprYeCcKre IPHOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOE
npumMeHeHue. [IpaBuia TeXHUKU
0€e30IacHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

O6o06maromuit ypok
«NeKTPOAMHAMHUKAY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

66

KoHnTponsHas pabota o Teme
«Qnekrpocraruka. [locTossHHbBIN
3NEKTpUUECKuid TOK. Toku B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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pa3IMYHBIX CPEAAX»

67 PesepsHbiil ypok. KonTposiabHas 1 bubnuorexa [JOK
paboTa no Teme "DieKTpoAHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PezepBHblii ypok. O0oO0maronmii ypok 1 bubnuorexa [JOK
1o temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68 3 3
I[TPOTPAMME
11 KIIACC
KosunyecTBo yacoB JJIeKTPOHHbIE
Ne ara u¢pposbie
n/n Tema ypoka Bcero Koutpoaeuie | Ipakruieckue lzzllsyqeﬂnﬂ gﬁ[?)al:)sOBaTeanme
padoThI padoThI pecypebi
[TocTosiHHBIE MArHUTHI M UX

1 B3auMoeiicTBre. MarHuTHOE IOJIE. 1 bu6mmoreka [IOK
Bektop maruuTHOM MHAYKIMU. JIMHUN https://m.edsoo.ru/ff0c9778
MarHuTHOM MHAYKIIUU
MaruuTtHoe noJjie NpoBOJHUKA C

2 TokoM. OnbIT Dpcrena. 1 bubnuoreka [JOK
B3aumopelicTBue nmpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «/3yuenue 1 1 bubnnoreka [JOK
MAarHUTHOTO NOJISI KATYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO IOJIS HA
MPOBOJHUK ¢ TOKOM. Cuia AMiiepa.

4 JIaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccaenoBanue nercTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

5 JleficTBUE€ MarHUTHOTO TNOJIA HA 1 bubnmoreka [JOK
JABKYILYIOCS 3apsKEHHYIO YaCTHUILY. https://m.edsoo.ru/ff0c9df4
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Cuna Jlopenna. PaboTa cuibl
Jlopenua

OnexTpoMarHuTHast UHAYKIus. [loTok
BEKTOpa MarHuTHOU nuaykuuu. J/C
MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
nHaykuun Papazgest

JlabopaTtopHnas pabota
«HccnenoBanue sBICHUS
BIEKTPOMArHUTHOW WHTYKLIHI

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIEHME
camouHaykiuu. JJ]C caMOMHTyKITHH.
DHeprus MarHUTHOTO TOJISt KaTyIIKU C
TOKOM. DJIEKTPOMarHMTHOE TOJIe

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTpoicTBa U X
MIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI, AIEKTPOABUTATENb,
YCKOPUTEH 3JI€MEHTAPHBIX YaCTHII,
WHIYKIIMOHHAs MeYb

10

O6o06maromuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KounTponbnas pabota o teme
«MarsuTHoe moJe.
DNEKTPOMAarHUTHAS MHIYKIIHS

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

12

CB060IHBIE MEXaHUYECKUE
kosnebanus. 'apMoHnyeckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHMH.
[IpeBpaienue 3Heprun

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajibIx KoJjeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MACChI TPy3a»

14

KonebarenbHblil KOHTYp. CBOOOAHBIE

Bbu6mmoreka [JOK



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

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNYCCKUMHU U
OJICKTPOMArHUTHBIMU KoJIeOaHUSIMHU

https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKoH
COXpPaHCHUSA SHCPIrur B UACAJIbHOM
K0JIe0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxaromux
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[Iepemennslit Tok. CHHYCOMIATBHBIN
MepeMEeHHbINA TOK. MOITHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JNEUCTBYIONIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE AIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JUHUN 3JIeKTporepead

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHEPIUH B MMOBCEIHEBHOM
KHN3HH

21

MexaHuveckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb
pactpoCTpaHEeHHs U ITTUHA BOJIHBI.
[Tonepeunsie U TPOI0JIbHBIE BOJIHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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3Byk. CkopocTh 3ByKa. I poMKOCTh

bubmuoreka [JOK

22
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBoﬁcha u ckopoctsb. [lkana bubmnorexa [JOK
P : https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIUIB paTUOCBI3U U
24 TeneBuieHus. Pazsutue cpeacTs
cBs13M. Pagmonokanus
o5 KonTponsHas pabora «Konebanus u bubnnorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHENHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubmuorexa [JOK
ToueuHslit ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBera. 3aKOHBI
27 oT pan(eHnﬂ cgeta. [loctpoenue bubmrorexa [JOK
p . p https://m.edsoo.ru/ffOcd4e0
1300paKeHuil B IJIOCKOM 3epKajie
[Ipenominienue crera. [TonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHblii bubnnoreka [JOK
YTOJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHUS
29 JlaboparopHas pabota «/3mepenue bubnnoreka [JOK
MOoKa3aTess MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3o0pakeHmid B
30 nun3e. o MpJ'Ia TOHKOM J'Il:I)/IH3I>I bubmnorexa LIOK
- POPMY, ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
JlaGoparopHas paboTa
31 «MccnenoBanue CBOMCTB
M300paXeHUH B JINH3AX)
Jucnepcus cera. CoxXHbIA COCTaB
32 6enoro ceeta. L{ger. JlaboparopHas

pabota «HabmojeHue aucnepcuu



https://m.edsoo.ru/ff0ccc0c
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CBCTa»

33 WuTepdepennus cera. Audpaxius bubnuorexa [JOK
ceta. Jludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tosapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuoOOPHI U yCTPOiicTBa U
yCIIOBUS UX 0€30I1aCHOT0 NPUMEHEHUs
['panu1lpl MPUMEHUMOCTH
36 KJIACCUYECKOUM MexaHUKH. [locTymarsl bubnuorexa [JOK
CIIeIMAIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amemienne BpeMeHi 54 cl:)KpameHHe Bubmiorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTAHBI
3| aetin, Cons wactn ¢ epriti 1 Biutmoraxe LIOK
HpT- p https://m.edsoo.ru/ffOcfc68
HUMITYJI5COM. DHEPrusi MOKOs
| Somemaasptors O B 10K
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH»
40 ®otonbl. opmyna [Tnanka. Dueprus bubnnoreka [JOK
Y UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE
bubnuoreka [JOK
41 porosdpexra. Ombirst A. 1. https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
p | e gemsber Sy B 10K
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortoadpdexra
8| Teseresn, Xommuconoe seicrane Butmotexa LIOK
FIeBa. g https://m.edsoo.ru/ff0d04a6
CBETa
44 TexHuueckue ycTponcTBa U
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MPAKTUYECKOE TIPUMCHEHUE:
¢dboTodMeMEHT, (OTOTATUHK,
coJIHEeYHasi OaTapesi, CBETOIUOT

Pemenue 3a1a4 mo remMe «JIeMEHTHI

bubmmoreka [{OK

45 KBAHTOBOU OIITUKW) https://m.edsoo.ru/ff0d0302
Monens atroma Tomcona. OTBITE

46 Pe3§ (dhopaa 1o paccestHuIo 0-4acTH bubmmorexa LIOK

pPoOp P 1. https://m.edsoo.ru/ff0d091a
[InanerapHas MOAENIb aTOMa
bubmmoreka [{OK

ar Hocrymarst Bopa https://m.edsoo.ru/ff0dOafa
Nsnyyenune u nornomenne GoTOHOB

48 I H};'Iqe exoJie aTOM'cIlII co H(ii;o OBHS bubumorexa LIOK

p pexon . a M https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Ipyroil. Buasr ciexTpos
BosHoBEIe cBoMicTBa yacTHIl. BOJIHEI

49 ne bpoitns. KopnyckyinsipHo- bubnuoreka [IOK
BOJIHOBOM nyanu3Mm. COHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE
OTKpEITHE PATUOAKTUBHOCTH. OIIBITHI

50 Pe3§) o Er?o OTIPEJICIICHUIO COCTaBa Eubmaorexa TOK

POOPA pel https://m.edsoo.ru/ffod0fd2
PaIMOAKTUBHOTO M3TYYCHUS
CaoiicTBa anbda-, 6era-, raMmma-

51 u3nydeHus. BiausHue
PaIMOaKTUBHOCTH Ha KUBBIE
OpraHU3MBbI
OTKpbITHE TPOTOHA U HEUTPOHA.

52 N3otonsl. Anbda-pacna. bubnuoreka [IOK
DJEeKTPOHHBIN U MO3UTPOHHBIH OeTa- https://m.edsoo.ru/ff0d1162
pacnaj. ['aMma-u3nydeHue
DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

SnepHble peakuu. AnepHbIi
/Iep PeaKtl sIep bu6nmoreka [JOK
53 peaktop. [IpoGiieMsl, TepCIeKTHBEI,

OKOJIOTHYCCKHE aCIICKThI ﬂﬂepHOﬁ
OHCPI'CTUKU

https://m.edsoo.ru/ff0d1356
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54

DneMeHTapHble YacTullbl. OTKpPBITHE
MO3UTpoHA. MeTo 1l HAOIIOICHUS U
pErrucTpaLu JIEMEHTAPHBIX YACTHULL.
Kpyrnsliii cton «@yHaaMeHTAIbHbIE
B3aUMOJACUCTBUS. EAMHCTBO
(bU3NIECKON KapTUHBI MUPaY

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nnoro nebda. Co3pe3nus,
flpKI/Ie 3Bé3)II)I, IIJIAHETHhI, UX BUJIUMOC
nBrokenne. CoaHeyHas cucreMa

56

Commmne. CoyiHeYHast aKTUBHOCTb.
Wcrtounuk sneprun CosHua u 3BE311

57

3BE3/IbI, NX OCHOBHBIC
XapaKTePUCTUKH. 3BE3/IbI TJIaBHOM
MOCJEeN0BATENbHOCTH. BHyTpeHHEe
ctpoeHnue 38€371. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sposrorny CoJtHIa U 3BE3

58

Muneunsiit [Iyte — Hama ["anaktuka.
TTonoxxeunune u nBuxenue CoHIIa B
lNanakruxe. ['anaktuku. Y€pHbie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. PasOeranue rajakTuK.
Teopus bonbioro B3pbiBa.
PenukToBO€ H3MyUeHHE.
MertaranakTuka

60

HepemeHHLIe HpO6J'IeMbI ACTPOHOMUHU

61

KonTposnpHast paboTa «1eMeHTHI
aACTPOHOMMH U acTpO(PUIUKN

62

Ob6o6maromuit ypok. Ponb ¢pusuxu n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJOTMYECKOM, COITMATLHON U
ITHYECKOH cdepax NesTeIbHOCTH
YyelioBeKa



https://m.edsoo.ru/ff0d0e38

63

O6o6maromuii ypok. Pombs 1 Mmecto
(U3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpa

64

O6o06maromuii ypok. Poib
¢bu3nveckoit Teopun B GopMUpOBAHIH
Mpe/iCTaBIeHUH 0 GU3NYECKOM
KapTUHE MHUpa

65

O606maromuit ypok. Mecto
(u3nueckoil KapTUHBI MHpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

66

PesepBHBIi ypok. MarautHoe nouie.
DIeKTpOMarHuTHask MHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCHUTEJIbHOCTH

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DneMeHThl aCTPOHOMUU U
acTpopU3NKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocsemenue»

» Gusuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«ITpocsemienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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