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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHONM Hporpammsl, mnpeactaBieHHbIX B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHUTAHUS H
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIE€HO Ha (QOpMUPOBaHHE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHun
X (Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpeIMETHBIM pe3yjbTaTaM OOyUeHHs], a TAKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3aldd MEXIPEIMETHbIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU TpeaMeTaMu. B Heill onpeensitoTcss OCHOBHBIE
e u3ydeHus (GU3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, IIaHUPyeMbIe
pe3ysibTaThl  OCBOEHUS Kypca (U3UKHU: JUYHOCTHBIE, MeETaIllpeJIMETHbIC,
npeaMeTHbIC (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3uke BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKHU Ha 6a30BOM YPOBHE, B

TOM YHMCJIe PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cozepxanue yueOHoro npeamera «duszuka» mo rogam o0yueHusl.

dusrka Kak Hayka o Hambosee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. ILkonpHBIN Kype PU3HKH — CHCTEMOOOPa3y IO
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3ydyaeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoii reorpadueri um acTpoHommei. Mcmomb3oBaHWME W AKTHBHOE
npuMeHeHue (QU3WYECKUX 3HAHUWA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B c(hepe SHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyyarommuxcsi, B (pOpMHpOBaHHE YMEHUN MNPUMEHATh HAyYHBIH METOJ
MO3HAHUS [P BBINOJHEHUU UM YYE€OHBIX UCCIEAOBAHMM.

B ocHoBy Kkypca ¢hu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pAI UAEH, KOTOPhIE MOKHO pacCMAaTPUBATh KaK MPUHIMUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€puH, BEUIECTBE U
oJie.

Hoes eymanumapuzayuu. BEE peanuzainus TpeArnojaraeT HUCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLHaNa (U3MUYECKOM HAayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
($u3HKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
1 HKOJIOTHYECKUMU ITpoOIeMamMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢huszuku npeamnoaraet 3HaKOMCTBO
C IMIUPOKAM KPYTOM TEXHHYECKHUX M TEXHOJOTHYECKHX MPUIOKEHUH HM3YYCHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEJEHUS JJIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHU, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHM DJIEMEHTaMH Kypca (U3UKM Ha ypOBHE CpEIHEro OOIlIero
oOpa3oBaHus SBJISIOTCA (U3HUEecKre Teopuu ((PopMUpPOBaAHUE MPEACTABICHHUMA O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUHU, POJu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JJIS ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJAX0J] B Kypce (U3MKU peamu3yeTcs MpexIie
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YYaronuxcs.
Jl;1s1 6a30BOTO YpOBHS Kypca (PU3UKH — 3TO UCIIOJIH30BAHKUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pPabOT, KOTOPHIE B IPOTpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMH CIHCOK YYCHHMYECKUX IMPAKTHUYECKHUX padoT.
Boienenne B yka3aHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIISIETCS] YYaCTHUKaMH 00pa30BaTeIbLHOrO Mpolecca
UCXO/sI U3 OCOOCHHOCTEH IJIaHMpPOBaHHUS U OCHaIleHHUs kaOunera ¢usuku. [Ipu
3TOM oOecrneunBaeTcsd OBJIAJACHHE OOYYAarOUIMMUCA YMEHHMSIMHU IPOBOJMTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH U
IIOCTAHOBKY OITIBITOB 110 IPOBEPKE MPEJI0KEHHBIX TUIIOTES.

Bonbioe BHUMaHue yensieTcs pelieHnIo pacu€éTHBIX U KaueCTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 33aJ]a4M C SIBHO 3aJIaHHOM
¢u3nyeckoli MOJENbIO, TO3BOJSIOUIME TNPUMEHSATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO paszfesia Kypca, TaK M WHTEIpUPYS 3HAHUS W3
pa3HbIX pasnesoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOLICH
KU3HU, TpeOyrouue BbiOOpa (HU3NYECKOW MOJeNnu sl CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapakKrTepa.



B cootBerctBuu ¢ TpedoBanusmu @PI'OC COO k MaTepuaabHO-TEXHUYECKOMY
o0ecreyeHuto y4eOHOro mnpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKH Ha YpOBHE
cpeaHero oOIiero oOpa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIA B YCIOBUSAX HHTEIPUPOBAHHOIO KaOMHETa MNpPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJI BBINOJIHEHUS YKa3aHHBIX B Iporpamme II0
($u3HKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHOe 0o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTM U  O00OECIEeUMBAaEeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaLMM Jis
UCCIICIOBAaHUS  HU3Y4YaeMbIX SIBIEHHMH M  IPOLECCOB, OMIHUPUYECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHHUYECKUX MPAKTUYECKUX padoT
dopMupyetcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTHdecKue KOMIUICKTHI
71a60paTOPHOTO O00OPYNOBAaHUS JOJKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUGPOBBIX JabOpaTopHil.

OCHOBHBIMH LIEJIIMU U3yUYeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOYydYaAIOIIUXCS K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3yIbTaTa U3YyUEHUSI OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (opmupoBaHue yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
(Gu3nYecKnX 3HaHUN U HAYUHBIX JIOKA3aTENIbCTB;

e (dopMHpOBaHHE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAaYK, TEXHUKH U TEXHOJIOTUH.

JlocTrkeHue 3TUX LieJed 00ecrneunBaeTcs PEIIeHUEM CIIEAYIOIUX 3a7a4 B

npolecce U3yyeHus Kypca GU3MKU Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAas MEXaHWKY, MOJEKYISIpHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3MKY U 37I€MEHTHI aCTPOYU3HUKY;

e (¢dopMHpOBaHHWE YMEHUN MPUMEHITh TEOPETHYECKHE 3HAHUSA IS
OoOBbsicCHEeHHsI (PU3MYECKUX SIBICHUH B TPUPOAE U AN TMPUHATHS
MPAKTUYECKUX PELICHHUI B MMOBCEHEBHOM KU3HU,



e OCBOEGHHME CIOCOOOB pEHIeHUs pa3IUYHbIX 3aJad C SBHO 3aJlaHHOMN
(¢u3nueckoll MoOJEeNbo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue pU3NUECKO MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3aa4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOITYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOATEJBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaIni,
OTpeJIeICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3[IaHUE YCIIOBUM ISl Pa3BUTUSI YMEHUN MPOEKTHO-UCCIIET0BATEIBCKOM,
TBOPYECKOH JEATEITbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipemmaraemeiii B mporpamMme 1Mo (QU3MKE TepedeHb Ja0O0paTOPHBIX H
MPaKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOD
npoBeAcHUsT JIabOpaTOPHBIX pPAObOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MYECKUX SIBIEHUH M mpoueccoB. HaydHble rumotessbl.
duznyeckrue 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpA, B IPAKTUYECKOU JAECATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE H3IMEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
CioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NyTH U IEpEeMEIICHUs
MaTepUabHON TOYKH OT BPEMEHH.

CBobOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuponmmueitnoe aprxenue. JIBHKeHne MaTepraaibHON TOUYKH 10 OKPYKHOCTH
C TMOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBas CKOPOCTh, JUHEHHAS CKOPOCTb.
ITepuon u yactora oOpamieHus. LleHTpocTpeMHUTEILHOE YCKOPEHUE.

TexHu4Yeckne YCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALM KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHKEHUS.

[Ipeobpa3oBanne IBMKCHUI C UCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tenx B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnronenue aBmwkeHUsl Tenla, OpPOIICHHOTO TMOJA yrioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenne ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MpPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HeroToHa aist
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA 11711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tsokectu. llepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHus, kaueHust). Cuia tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU JIBUKEHUU Tela B KUIKOCTU UITU Ta3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUYEHUS U CKOJIBKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pe3uHOBOM 00pasile, oT ux aedopmaruu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbsC cuiabl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[TorennumanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMUpoBaHHON NIPYKUHBL. [loTeHIIMAaNbHAS YHEPTUS Tela BOJIU3U MOBEPXHOCTHU
3emMiu.

[ToTeHnnanbHple W HEMOTCHIMAJIBHBIC  CHJIBI. CBs3b  paboThI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJ. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONED,
NPYKUHHBIA MHCTOJIET, TBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo MOTEHIMATBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne aOCOMIOTHO HEYNPYroro ynaapa € MOMOUIbIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

UccnenoBanue cBsiz pabOThI CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3HUKa 1 TEPMOAMHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOW TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKCHHUS W
B3aMMOJICMCTBUST YaCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XHUJIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsl Mosiekyi. KonmnuectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISAPHO-
KMHETUYECKOW TEOpUU HJACATbHOTO raza. AOCONIIOTHas TeMmmepaTypa Kak Mepa
CpeoHEW KWHETHMYECKOW SHEpPruy TEIUIOBOrO ABWKEHUs dvactull rasza. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponeccsl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['pauueckoe mpencTaBI€HUE M3O0MPOIIECCOB: H30TEPMa, H30X0pa,
nzo0apa.

TexHuueckue yCTpOHMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUM.

OnbiThl 0 TUDPY3UN KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mojenb, WILTIOCTPUPYIOIIAs PUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHHUS HACAIBHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, 1aBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MMapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocrosbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cUCTEMBI U criocoObl €€ n3MeHeHus. KonnuectBo TermioTsl U padbora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 06 aamabatHom miporecce. [lepBbIii 3aKOH TEPMOIWHAMUKH.
[IpumeneHnne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh MpolieccoB B MPUPO/IE.

TermoBele  MamumHbl.  [IpUHOMIIBIL  OEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TemioBo MamwuHbL. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
NEeNUCTBUS. DKOJIOTMYECKHE MPOOIEMbI TETUIOIHEPTETUKHU.



TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: JBHUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEW SHEpruu Teia MpPH COBEPLIEHUH pPadOThI: BBUIET
npoOKH U3 OYTBUIKM TOJ JACMCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue s¢pupa B
JATYHHOU TpyOKe MyTEéM TpeHuUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 0 a1MadaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATEN s BHYTPEHHETO CrOPaHUs, pEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevle nepexoonl

[TapooOpaszoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCONIOTHASA U
OTHOCHUTENIbHASl BIIAXKHOCTh BO3ayxa. HacellleHHBbId map. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBineHue wu
KpUCTaJuIM3alus. Y JenbHas TerioTa niaasinenus. CyonnManus.

VYpaBHeHue TemioBoro OanaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHUE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJy4YEHHs] COBPEMEHHBIX MaTEpPHUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>XKEHHOM J1aBJICHUU.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIIAXKHOCTU BO3AYXa.

Paznen 4. JieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. DNeKTpUUecKui 3aps. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKH,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsI.
Onektpuueckoe 1mone. Hampsbk€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anekTpocraruueckoro noss. [loreniman. Pa3HocTh NOTEHITMATIOB.
[IpoBOJHMKH W AWAIAEKTPUKH B HJIEKTPOCTATUYECKOM Toje. [(udnekrpuyeckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHE HIIEKTPOIpPHOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapat, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEI.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3anuTa.

JINPNEKTPUKH B AIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCcaTopa OT IUIOLIAau
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne a1eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYLIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEMHu.

DNEeKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOT O TOKA.

DNEeKTpOJABWKYIIasi CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAsi ~ MPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
oynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTUYECKASA TUCCOUUAMA. DIEKTPOIIN3.



DJIEKTpUUYECKUi TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, HWCTOYHMKU TOKA, OAJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS LUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHraia.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpOoABWKYHIEH cuibl. KOpoTkoe 3aMbIKaHuE
rajqbBaHUYECKOT0 AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsa U IpOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mepenune 3JeKTpOABUKYILEN CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBJICHUSI.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiiacce OCYIIECTBISETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOrMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYMHA, 3aKOH,
TEOpusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: penieHuE CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOosna, ux rpaduku ¥ CBONCTBA, TPUTOHOMETpHUUYECKHE (YHKIIUU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

Buonoeua: MexaHU4ecKoe IBWKEHHE B >KMBOW mpupoze, Auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIJIONEPEAAUYH, TEIJIOBOE PABHOBECHUE),
ANIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: DTUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASL MAacCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U Ta30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJHUTHYECKAs  JIUCCOLMALNSA,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JABUrareilb BHYTPEHHETO
cropaHusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHbIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHbIE MarHuThl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarHuTHON MHAYKUMU. [[pUHIMIT CynepHIo3UIIMM MarHUTHBIX TOJIEH.
JlvEMM MarHuTHOM WHAYKIUHM. KapTWHAa JWMHUA MArHUTHOM WHIYKIIMW T1OJISt
NOCTOSIHHBIX MAarHUTOB.

MaruutHOoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHuTHOTO TOJIs JJIMHHOTO MPSIMOTO IMPOBOJHMKA M 3aMKHYTOTO KOJBLEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHne HIEKTPOMAarHUTHOW MHAYKOUMH. [loTOK BeEkTOpa MArHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAsS CHIA WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIHU HJIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHia Ha HOHBI JIEKTPOJIATA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
[Napmonnyeckue konebanus. Ilepuon, yacrora, ammiutyaa U (asza kojieOaHUM.
[IpyxxuHHBI MasgTHUK. MaTeMaTHUYECKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun nMpu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATBHOM KOJe0AaTebHOM KOHType. AHAJIOTHUA MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BbIHYKIEHHBIE MEXaHUUYECKUE
KonebaHus. Pezonanc. BeIHYKI€HHbIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. JKOJOTMYECKHUE PUCKHU MpPHU MPOU3BOJICTBE 3JIeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIbI TOKA U HANIPsDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTebHOM COCAMHEHUW PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

UccnenoBanue 3aBUCMMOCTH TIEPHOJIa MaJbIX KOJeOaHUN rpy3a HA HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

UccnenoBanue nepeMeHHOTO TOKA B SN U3 MOCIE0BATEILHO COSTUHEHHBIX
KOHJIEHCATOpa, KaTyIIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexanuueckue BOJIHBI, YyCJIOBHS pacnpoctpanenus. I[lepuoa. CkxopocTh
pacripocTpaHeHusi W JyiMHA BoOJIHBL. [lomepeyHbie W TPOJOJIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYCHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomarautHoil BoiHe. CBOWMCTBA
AJNIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEeIOMIICHUE, MOJsSpu3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TEAEBUICHHS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHUKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCcTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniiny u audpakiinu MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJiipu3anus, 1udpaxius, HHTepdepeHuns.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. IIpsMonuHErHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHoOuU cpene. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbI yroj MOJHOTO
BHYTPEHHET0 OTPaKEHUS.

JHucniepcus ceeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

Coluparoiue u paccerBaroiiue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKOW JuH3bl. [locTpoeHue n3olOpakeHuil B COOMpAIONIUX U
pacceuBaromux JuH3ax. @opmysia TOHKON JTUH3BL. Y BEJIMUCHHE, TaBaeMOE JTMH30M.

[Tpenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT ABYX CMH(pA3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cseta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIMOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuuecknue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpruOopHI.

[TonHoe BHyTpeHHEE OTpakeHnue. Moensb CBETOBOAA.

UccnenoBanne cBOMCTB W300paKEHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucnepcuu cBera.

[TonyuyeHue cnexkTpa ¢ MOMOMIbIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HabGmronenne monsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3mepenue nokazaresns NpeaoMIeHUs CTEKIIA.



HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH
I'panuLbl IPUMEHUMOCTH KJIACCUYECKON MexaHUKU. IlocTynaTel crienuanbsHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTUHBI.
DOHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHUIBI.

CBs13b MaccCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. QHCPI‘I/IH
ITOKOA.

Pazgea 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA C €T0 YACTOTOU. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccieaoBanue Gorodddexra. OnbiTel A. I'. CroneToBa. 3aKoHBI

dotoaddexra. YpaBHenue DiHmTeriHa st Pororddekra. «KpacHas rpaHuUIia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre yCTpoMcTBa W MPAKTUYECKOE TMpPUMEHEHHe: (POTOAIEeMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHeHEro ¢hoTodddexra.

CBeToauon.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanerapnas mogmenp aroma. lloctynmatel bopa. M3nydenume u mnorsiomeHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPTUUM Ha ApYyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToOMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
TyaJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbIThe
paanoakTuBHOCTH. OnbITHI Pe3epdopa o onpeneneHnio coctaBa paguoakTUBHOTO
wanydyeHusi.  CpoiictBa  anbda-, Oera-, Tramma-uzinydeHus.  BrusHue
PaaUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiiemMbl W TEPCHIEKTUBBHI
AIEPHON SHEPIeTUKU. DKOJIOTUYECKHUE aCIIEKThI IAEPHON SHEPTreTUKHU.

DneMeHTapHble yacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTagbHbIe B3auMoAeicTBus. EqMHCTBO hrzndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpeKkoOB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zien 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKkiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKue 3BE3/bI, TUIAHETHI, WX BHUIMMOE
JIBIOKEHHE.

CoJiiHEUHAs cucTeMa.

Connne. ComHeuHass akTUBHOCTb. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTHUKH. JlMarpamMma «CHEKTpaJbHBIA KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEE CTpoeHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U dBostounn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HEeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Aus1 CEBEPHOTO MOTYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponsr ¢u3ukm wW  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOW HAYYHOU KapTUHE MHUpPA, POJib (PU3NUECKON TEOPUH B
(dbopMuUpoBaHUU MPEACTABICHUHN 0 GU3HUUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B 00OIIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOrMH, XUMHH, Teorpadyu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHWEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumnores3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKUMHU HA OCHU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIONIA N TIOCKUX (puryp u 00bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH>KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NMPUPOAE, NEUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPABIX
TEeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUIMYECKON PEIIETKH, CIIEKTPaIbHBIN aHAIH3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh TOCTUIKEHUE CIETYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTBITa W OTBITA JEATEIBHOCTH B IMPOIIECCE pealiu3allii OCHOBHBIX HANpPaBICHUMN
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMN 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'yMAaHUCTUYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOHN U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hOopMUPOBAHHOCTh POCCUICKON TPaKTIaHCKON HICHTUIHOCTH, MATPUOTU3MA;

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NEATENBHOCTHA YYEHOTO;

OCO3HaHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;

5) TPyA0BOr0 BOCIIUTAHUS:



MHTEPEC K pas3IMyHbIM cdepam NpodecCHOHANbHOU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HA TPOTSH>KEHUU BCEH JKU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

c(OpPMHPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJield yCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HaNpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUI Mo (QU3UKe;

7) HEeHHOCTH HAYYHOI' O MIO3HAHMA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JEsTeNIbHOCTH, TOTOBHOCTH B MpOIlecce
U3Yy4YeHHs (PU3UKH OCYIIECTBIISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO JIEATEIbHOCTD
WHIMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (hopMyNIMpOBaTH W aKTyallM3UpPOBaTh  MPOOJIEMY,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh ILENU ACATCIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W  TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBbI ¢ YUETOM aHAIM3a HMEIOIIHXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJIMHUPOBATH U BBIMIOJHATH Pa00Ty B YCIOBUSX PEaIbHOTO, BUPTYaTIbHOTO
Y KOMOMHHMPOBAHHOTO B3aWMOJICCTBHUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciienoBareibCKue 1€MCTBUS:
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIIOUEBBIMU IOHSITHUSIMHU M METOJIaMH
bu3nUecKol HaAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHUs, HAXOAUTh apTYMEHTBI JITIS TOKA3aTeIbCTBA CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JESTETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICSITETbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUraTh HOBbIE UJIEH, peJiaraTb OPUrMHAJIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUSL.

Pab6ora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU IOJyYEHUS MHPOpMALMKU (PU3MUECKOIO COJAEpKAaHUS M3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOWUCK, aHaJIM3,
CUCTEMAaTU3alMI0 M HUHTEPIpETalni0o MHPOPMAlMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeAcTBa HMH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alIMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBAaHUM YPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHrs, MPaBOBBIX W AITHYCCKUX HOPM, HOpM HH(OpPMAIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpXNaHUS B pa3iIMuHbIX (opmaTax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpAs ONTUMAIBHYIO
(Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHUA:
OCYILIECTBIISThH OOIIIEHHE Ha YPOKaX (DU3UKHU U BO BHEYPOUHOU JIESITEIILHOCTH;
pacrio3HaBaTh MNPEANOCHUIKM  KOH(QJIMKTHBIX CUTyalldd M CMSTr4aTh
KOH(JIMKTBI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKJIaTh pPE3yJIbTaThbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
GU3MKM W aCTPOHOMHH, BBISBIATH MNPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PELICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM MMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacmupsATh paMKH y4eOHOIO MPEIMETa Ha OCHOBE JINYHBIX MPEANOUYTEHHUI;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIMA B 00IacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQ/JICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHUM;

WCIIOJIb30BaTh NMPUEMBI peieKCuu I OLICHKUA CUTYallH, BHIOOpa BEPHOTO
peLICHUS;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

MPUHUMATh MOTHBBI M apryMEHTBl JAPYTHMX TMPH aHAIW3E PE3yIbTaTOB
NESTETHHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATETBHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOSHUS ITPOTPAMMBI T10
buzuke 17 ypoBHS cpeaHero oOmiero oOpa3oBaHHS Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATLHBIH UHTCIIJIEKT, TIPEIIOIar afoIuA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAOIIIETO CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HANPABICHUS Pa3BUTHUS COOCTBEHHOW AMOITMOHAILHON Cepsl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
SMOIMOHAIBLHBIM U3MECHCHHSIM U MPOSIBISATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOMSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOILIMOHATIBHOE COCTOSIHHE
IpYTuX, YYUTBIBaTh €ro NpPH OCYIIECTBICHUU OOUIEHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBaTh OTHOIIICHUS
C APYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HAa 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TEIIBHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEPIMaIbHAs CHCTeMa OTcuéTa, a0CONIOTHO TBEPIOE TENO,
WJICATBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUYECKUI 3aps]l IPU pEUICHUU (PU3HUECKUX 3a]1ay;

pacro3HaBaTh (Qpu3HUECcKue SIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEMHOE IBUKEHUE,
CBOOOJHOE MAJEHUE TeJ, ABMKEHUE MO OKPYKHOCTH, MHEPLIHS, B3aUMOJEHUCTBHE
ten, qud@y3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX Te,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEILUIOBOE PAaBHOBECHE,
WCIIApEHNE, KOHJCHCAlMs, IUIABJICHUE, KPUCTAJUIM3alMs, KHUIIEHHE, BIAXXHOCTh
BO3/1yXa, IOBBIIIEHUE JABJICHHS Ta3a MPU €r0 HarpeBaHWHM B 3aKPBITOM COCYZE,
CBA3b MEXAY IapamMeTpaMH COCTOSHMS ra3a B M30IpOLECcCaX, dJIEKTPU3ALHUS Te,
B3aUMOJICHICTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATA, MYTh, IEPEMEIICHUE, CKOPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIC TeJa, KHHETHUYECKasi SHEPrusi, MOTCHIIMAIbHAs SHEPrusi, MEXaHU4eCKas
pabora, MexaHMuYecKass MOIIHOCTb; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(bU3UYECKU CMBICI MCMOJB3yEMBIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JIPYTUMH
BEJIMYUHAMU;

ONUCHIBATh H3YUYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONBb3Yd (U3MYECKHEe BETUYMHBI: JaBIIEHUE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO JABMXKEHUSI MOJIEKYJ, CpeAHEKBaApaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUSA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCHONB3YEMbIX BEIHMYMH, UX
0o0O3HaueHUsI W CAWHMIBI, HaXOAUTh (OPMYJbI, CBA3BIBAIOLINE JaHHYIO
(GU3MUECKYI0 BEJIMUYUHY C IPYTUMHU BETUYNHAM;

ONUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOKMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYEeCKUe BEIUYMHBI: AJICKTPUUECKUNA 3aps/l,
ANEKTPUUYECKOE MOJI€, HAMPSKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUH CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS W EAUHUILIbI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3NUYECKYIO BEIMUYUHY C IPYTUMH BEIUYHHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCTONB3Yys (pusmdeckue
3aKOHBI W MIPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHECHUS MEXaHWUYECKOM DSHEPIrHHM, 3aKOH COXPAaHEHUsS HMITYJbCa,
MPUHIHUII CYNEPIO3UIUN CHJI, MPUHIMI PABHONPABHS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KMHETHYECKYK) TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO ABHXKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, npu 3TOM pasnuyarh CJIOBECHYIO
(GOpMYyITHUPOBKY 3aKOHA, €r0 MAaTeMaTH4YECKOE BbIpaXKEHHWE U YCJIOBHUS (IpaHUIBI,
00J1acTH) TPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIE TIPUHIIHITBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nnuyaTh YCIOBUSI UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3HYECKUX SBICHUU W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh NpobdsieMy/3aaauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEIOKEHHOTO 000y I0BaHMSI, IPOBOIUTH OIBIT ¥ (POPMYITUPOBATH
BBIBOJIBL;

OCYIICCTBIISITh MPSMBIE U KOCBEHHBIC U3MEPCHUS (U3HUSCKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEJIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCHpPOBATH PE3yJBTATHI TOJYUYCHHON 3aBUCUMOCTH (DH3NYCCKUX BEIIMYMH B BHJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN MCCIEAOBAHUNA B
paMKax ydeOHOTO DSKCIEPUMEHTa, Y4eOHO-HUCCIEOBATEILCKONM U MPOEKTHOU
NEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUA 33a4H
BBIOMpPATh (U3UYECKYIO MOJICIIb, BBIICIATh (PU3MUYECKUE BEITMYUHBI M (POPMYJIBI,
HEOoOXOUMBIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLICHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXACHHM C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzuvecKue SIBICHUS;

UCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TIPEACTABICHUS
y4eOHON ¥ HAYYHO-TIONMYJSAPHON WH(POPMAIMK, TOJMYYCHHOW W3 Pa3IMIHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHH;

MCITIOJIB30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HU TSI
oOecrieueHusi 0€30MaCHOCTH TPU OOpalieHuu ¢ TPHOOpaMH M TEXHUUYECKUMH
YCTPONCTBAMH, NI COXPAHEHUS 370POBBS M COOIIOECHUS HOPM IKOJIOTHIECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpEe;



paboTaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBATh pabOTy TpYyNIbl, PALUMOHAIBHO pAcCHpeleisaTh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE PacCMATPUBAEMOM TPOOIEMBI.

K koniy o6yuenus B 11 kiacce nmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MeCTO (PU3uMKu B (HOPMUPOBAHUU
COBPEMECHHOM HAay4yHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOW NEATEIIBHOCTH JIOAEH, LEIOCTHOCTh M E€IUHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOUCYHBIN AMEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHBIM UCTOYHUK CBETA, s/IepHas
MOJIeSIb aTOMa, HYKJIOHHAash MOJIeJb aTOMHOIO SiApa MpH pEHIeHHH (PU3UYECKUX
3a1ay;

pacno3HaBath (pu3nyeckue ABICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, OJEKTPOMArHUTHAs WHAYKIHS, JEHCTBUE MArHUTHOTO TOJIA Ha
POBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUS H
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepenuus, AudpakuyMs U MOJSpU3alUsi  CBETa, JUCIEPCUS CBETAa,
doToanekTpuueckuii 3pdekt (hotorddeKkT), CBeTOBOE NaBlieHHE, BOSHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas W HMCKYCCTBEHHas
PaauO0aKTUBHOCTH;

OMUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Pa3IUYHBIX  Cpel) H
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLHMAJIOB, AIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHIYKIMST MarHUTHOrO mojs, cuia Awmmepa, cuia JlopeHua, WHIYKTHBHOCTH
KaTYIIKH, SHEPrusi AJIEKTPUYECKOr0 M MArHUTHOIO IMOJIeH, MEepuoJ M YacToTa
KojeOaHuii B KoyieOAaTenbHOM KOHType, 3apsj U CWia TOKa B IpOLEcce
FapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTUYECKAs] CWUJIa JIMH3BI, TPU OMHCAHWH TPABUIHLHO TPAKTOBATh (U3HUECKUI
CMBICIT HCIIONB3YEMBIX BEITUYMH, WX OOO3HAYCHHWS] W CIAMHUIIBI, YKa3bIBATh
(bopMyITBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BETHUHUHY C IPYTUMHU BETHUYNHAMU;

OMHUCHIBATh H3YUYCHHBIE KBAHTOBBIC SIBJICHUA M TMPOLECCHI, HUCIOIb3Ys
bu3nYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acTOTa CBETA, HEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MMOTypacnana, YHEPrus CBA3U



aTOMHBIX SIJIep, MpPU OIMUCAHUM MPABWIBHO TPAKTOBATh (DUUUYECKUN CMBICI
WCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAaHHYI (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIIATH 3HaUeHUE (DU3NYECKON BEJIMUHUHBI,

aHAJTM3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIONb3Yys (puznueckue
3aKOHBl M MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENLHOTO U MapaIeIbHOrO
COCOMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHYKIWH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OifHITelHa nns goTtorddexra,
3aKOH COXPAaHEHMSI PHEPrUH, 3aKOH COXPAHEHUS] HMIYJbCa, 3aKOH COXpPaHECHHS
ANEKTPUUECKOr0 3apsjia, 3aKOH COXPAaHEHHs] MacCOBOIO 4Hcia, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKECHHE U YCJIOBHUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAINPaBJICHUE BEKTOPa MHAYKIIMM MAarHUTHOTO TOJIs TIPOBOTHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBIMIOJHATh OJKCHEPUMEHTHI 1O MCCIENOBAHUIO (U3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEPEHMIl: IpPU 3TOM
dbopmynupoBaTh MpodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U (POPMYIUPOBATH
BBIBOJIBI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPECHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
W3MEPEHUI: TPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJE TaOIUI] ¥ TPadUKOB,
JenaTh BBIBOJBI 110 PE3YJIbTaTaM HCCIIEI0BaHUS;

coOmroaTh mpaBuiia 0€30MacCHOTO TPyAa MPH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKON M TPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemath pacy€THble 3aJaydl C SBHO 3aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3UYECKHE 3aKOHBI W MPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEIb, BBICIATh (PU3NYECKHE BETUUYUHBI U (POPMYIIBI,
HEOOXOUMbIE NJid €€ pEIICeHHs, MPOBOAUTh PAacu€Thl M OLEHHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HaY€HUs (PU3NUECKON BEITUUUHBL;



pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY pACCYKACHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
dbu3ndecKue sIBICHUs;

MCII0JIb30BAaTh ITPU PEILICHUH YUEOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEIACTABICHUA
y4eOHOM M HAy4YHO-MOMYJSIPHOM HMHPOpPMalUK, MOJIYYEHHOW U3 Ppa3InyHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaEMYyI0 HH(POPMALHIO;

OOBSACHATh NPUHIMUIBI ACHCTBUS MAIIUH, MOPUOOPOB M TEXHUUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTPOMCTBAaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

pabotaTh B TpyNIie C BBHINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIaHUPOBaTh pPAa0OTy TpYMNMbl, PaLUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATD JEATECIIBHOCTh B HECTAHNAPTHBIX CUTYaAlLUsAX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [IOK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2 1 1
3 OCHOBbI TEPMOMHAMHKN 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

4.1 DNeKTpocTaTuKa 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOku B 1 bubnuorexa [JOK
' pas3IMyHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTHO€ noJie. DIeKTpOMarHuTHAs 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHW4eCcKUe U JIEKTPOMArHUTHBIE 5 1 bubnuoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 | bubnunoreka [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEeHTbl KBAHTOBOW ONITUKH 6 bubmmorexa [TOK

https://m.edsoo.ru/7f41c97¢




bubmuoreka [JOK

4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [{OK
4. A 5
3 TOMHO® sApo https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 bubnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0iaroiee MOBTOPEHUE 4 Et?rif/l;ﬁfee;sigr(zll;zllﬁk
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne Jara nuppoBLIE

Tema ypoka Konrtpoabubie | IlpakTunueckue op
n/n Bceero u3yueHusi  odpa3zoBaTesibHbIE

padoTsbI padoThI
pecypcbl
®du3nKa — Hayka O MPUPOJIE.
Ve PP bubmmoreka [{OK
1 Hayunbie MeTo1bI TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPYXKaroIlero Mupa
Ponb u Mecto pusuku B

) (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN JACSATEIbHOCTHU JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO | bubmuorexa [JOK
nBrokenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE | bubnuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE | bubnunorexa [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372¢e

6 CBoboaHoe majieHre. Y CKOpeHue | bubmuoreka [JOK
CBOOOIHOTO MMaIEHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe nBUXKEHUE.

N bubnmuoreka [JOK

7 JIBM>KEeHME MaTepUaIbHOU TOYKH I10 1

OKPYXHOCTH

https://m.edsoo.ru/ffOc3ada




[IpuHLIHII OTHOCUTENBHOCTH

Kunernueckas OHEPrusia

8 lanunes. UnepuumanbHbie CUCTEMBI bubmorexa LHOK
. https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuna. [puaiun
9 CYIIEPIIO3UIUHU CHIL. BpTopon“3aK0H bubmmorexa [TOK
y https://m.edsoo.ru/ff0c3be8
Hprorona mig maTepuanbHOU TOUKH

10 Tperun 3akoH HproToHa 1ist bubnuorexa [JOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TskecTu. [lepBas kocMuueckas brbmmorexa [TOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
TeIa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 Tpenusi. Cuiia COnpOTUBIICHUS TTPU bubnuoreka [IOK
JIBHMKCHUHU Tela B )KUAKOCTH WUJIH https://m.edsoo.ru/ff0c3f76
raze
[ToctynarenbHOE M BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MomenT cuibl. [1nedo cubl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUS TBEPAOIO Teja
NmMnynbc maTepralibHOM TOUKH,

15 CHUCTEMBbI MaTepUAIIbHBIX TOUCK. bubnuoreka [JOK
Wmmynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITynbca. PeakTuBHOE IBI>KEHHE

16 PaGoTta 1 MOIIHOCTH CHIIBI. bu6mmoreka [JOK

https://m.edsoo.ru/ff0c4502




MaTepualibHOW TOuKu. Teopema 00
N3MEHEHHUH KHHETHUECKON OHCPIUU

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPIUst ypyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPrUs TENA
BOJTM3H MOBEPXHOCTH 3EMITH

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

18

[ToTeHnManpHbIE U
HEeNnoTeHIUaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATBHBIX CUJI C
W3MEHEHNEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU YHEPTUH

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

19

JlaGopaTtopHnas pabota
«MccnenoBanue CBsI3U pabOTHI CHITBI
C M3MEHCHHEM MEXaHHISCKOM
SHEPTHH TeJla Ha IPUMEPE
PaCTsHKEHHUS PE3MHOBOTO JKI'yTa»

20

KonTtponbHas padoTa o tTeme
«Kunemaruka. /InHamMmuka. 3aKOHbBI
COXpaHEHUs B MEXaHUKE)

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

21

OCHOBHBIE ITOJIOKCHHS
MOJ'IGKy.]'ISIpHO—KHHCTH‘ICCKOﬁ
TCOPHH. EpOYHOBCKOC JBHMIKCHUC.

Auddysus

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

22

Xapakrtep JBUKEHUS U
B3aUMOJICICTBUS YaCTHUL BELIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIAKOCTEH
U TBEPBIX TEI




23

Macca monekyn. KonnuectBo
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ n3mepenue. [llkana remneparyp
Henscus

25

Wneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemnepaTypa Kak Mepa
CpeHEH KUHETUYECKON YHEPTUU
JIBH)KEHUS MOJIEKYJ. YpaBHEHUE
MenneneeBa-Kianeitpona

bubmmoreka [{OK
https://m.edsoo.ru/ffO0c511e

27

3akoH JlanmpToHA. ["a30BbIe 3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCHMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO Ta3ay

29

N3omnpornieccsl B uaealbHOM rase u
uX rpaduueckoe npeacTaBlieHne

bu6moreka [IOK
https://m.edsoo.ru/ff0c570e

30

Buytpenusis sHeprus
TEPMOJIUHAMUYECKOU CUCTEMBI U
crocoObl e€ n3meHeHust. Kommuectro
TEIUIOTHI U pabota. BHyTpeHHs s
SHEPrusi 0JHOATOMHOTO UEaTEHOTO
raza

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

31

Buas! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

32

VY nennrHasg TEIIOEMKOCTD BENECTBA.
KonunuecTBo TemioTel npu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36




Tertonepenave. AnnadbaTHbIA
nporiecc

[IepBblii 3aKOH TEPMOJMHAMUKH U

bu6mmoreka [{OK

33
€ro IIpUMEHEHUE K U30IIpoIeccaM https://m.edsoo.ru/ff0cSefc
HeoOGpatumocTs nporeccoB B

. bubnuorexa [JOK
34 npupone. Bropoit 3akoH
https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHI

35 [Tpunmun nevicreus u KII1/] bubmmoreka [{OK
TEIJIOBOM MallIMHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KII1J

37 DKOJIOTHYECKHE MTPOOIIEMbI
TETIJIODHEPTETUKU
O6006maromui ypok

THATOIIHH JP bu6mmoreka [IOK
38 «Monexymnsipaas ¢puzrka. OCHOBBI
https://m.edsoo.ru/ff0c6938
TEPMOAMHAMUKI»
KonTtponsHas padoTa o Teme
39 «MounekynspHas ¢uszuka. OCHOBBI Bubnmorexa [IOK
yUp ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI»

40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue u KurneHue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS M OTHOCUTEIbHAS

. bubnuoreka [JOK
41 BJI&YKHOCTh BO3/lyXa. HacklleHHbIN
https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u
amop(HbIe Tera. AHU30TPOIHS
. bubnmuoreka [JOK
42 CBOMCTB KpHucTaLIOB. JKunkue

KpuCTalJlbl. COBpeMeHHLIC
MaTepuaibl

https://m.edsoo.ru/ff0c65f0




[laBnenue U KpUCTATUIU3ALMSL.

bubmuoreka [JOK

43 VnenpHas TenoTa MIaBJICHHUS.
https://m.edsoo.ru/ff0c6708
Cybnmumarust
bu6mmoreka [{OK
44 VYpaBHeHue TEII0BOro OanaHca 1
https://m.edsoo.ru/ff0c6820
DIIEKTpU3AIHS TEIl. DICKTPUUSCKUN
P P bubmmoreka [{OK
45 3apsj. [IBa Buaa 3neKTpUUeCcKux
https://m.edsoo.ru/ff0c6bce
3apssIoB
[IpoBOHUKH, TUAIECKTPUKA U
P P bubmmoreka [{OK
46 MOJTYTTPOBOTHUKH. 3aKOH
https://m.edsoo.ru/ffO0c6bcc
COXpaHEHUS IEKTPUIECKOTO 3apsiaa
B3anmoencreue 3apsaoB. 3akoH
. . bubmuorexa [JOK
47 Kynona. ToueuHsd 31€eKTpUUECKUN
https://m.edsoo.ru/ffO0c6ced
3apsij
Hanpsk€HHOCTh 3JIEKTPUYECKOTO
43 noJia. [IpuHIun cynepno3uiuu bubnuoreka [JOK
AIEKTpUYECKUX noseu. JInnuu https://m.edsoo.ru/ff0c6df2
HaNPSKEHHOCTH
PaboTa cui 31eKTpoCcTaTHIeCcKOro
bu6mmoreka [JOK
49 noid. [lorenmuan. PasHocTs
https://m.edsoo.ru/ff0c6f00
MOTEHIIMAJIOB
[IpoBOAHUKH U TUPTECKTPUKU B
POBOI A P bubnuoreka [JOK
50 3JIEKTPOCTATUYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
Jusnexkrpudeckas NpOHUIIAEMOCTh
. bubnmuoreka [JOK
51 OnexrpoeéMkocTs. Konnencarop a

https://m.edsoo.ru/ff0c7126




52

DNEeKTPOEMKOCTD IJIOCKOTO
KOHJIEHCcaTopa. DHEprus
3apsHDKEHHOTO KOH/IEHCATOPa

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

53

Jlaboparopuas padota "M3mepenue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOTro pHHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHe EeKTPOIpUOOpPOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHus. [IoCTOSTHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma aJist
y4acTKa LEenn

56

[TocnenoBarensHOE, TapaIeabHOE,
CMEIIIAaHHOE COEMHEHHE
MIPOBOJHUKOB. JIabopaTtopHas
paborta «/3yueHrue CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOBY»

0.5

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

57

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anekTpuueckon nemnu. Koporkoe
3ambikanue. JlabopatopHas padora
«M3mepenne 3/1C nctouHnka ToKa u
€ro BHYTPEHHET'O COIPOTUBIICHUS

0.5

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

59

DNeKTpOHHAas MPOBOAUMOCTh
TBEP/BIX METAJUIOB. 3aBUCUMOCTD




COIIPOTHUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTh

DNEeKTpUUYECKUU TOK B BaKyyMe.

60 .
CBouCTBa JIEKTPOHHBIX ITYYKOB
[TonyrpoBOAHHMKH, UX COOCTBEHHAS

61 U IIPUMECHAs POBOJAUMOCTb. bubnuorexa [JOK
CaoucTBa p—n-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTpUUYECKUU TOK B PACTBOPAX U

2 paciiaBax 3J€KTPOJIMTOB. bubnuoreka [JOK
DIIEKTPOJUTUYECKAS] JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax.

63 CaMOCTOSITENIPHBIN U bubmuorexa [JOK
HECAMOCTOSITENIbHBIA Pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DNeKTpUYECKUe MPUOOPHI U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnuoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok bubnuoreka [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KouTtponbHas pabora no teme

66 «Qnekrpocraruka. [locTosHHbIN bubnunoreka [JOK
JJIEKTPUYECKUH TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX CPEAAX»

67 PesepBHbiit ypok. KonTponbHast bubnuoreka [IOK

paboTa no Teme "DneKTpoAUHAMHUKA"

https://m.edsoo.ru/ff0c8c56




68 PesepBHeIit ypok. O600marommii

ypox 1o remaMm 10 kiacca

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yueHusi | odOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
[TocTostHHBIE MAarHUTBI U KX

| B3auMo/jieiicTBMe. MarauTHoe 1oJie. | bubmmoreka [{OK
BexTop MarHUTHOM MHAYKIIMH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OmbIT Dpcrena. 1 bu6moreka [IOK
B3anmoelicTBre MpoOBOIHUKOB C https://m.edsoo.ru/ffO0c98fe
TOKOM
JlaboparopHas padota «3yuenue

PatopHai p i bubmuorexa [JOK
3 MAarHuTHOTO TOJISl KaTYIIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHUTHOTO TOJISl HA
MPOBOJHUK ¢ TOKOM. Cuia Amrepa.

4 JlaGopaTtopHas pabota 1 | bubnuoreka [JOK
«Hccaenosanue nefcTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBME€ MarHUTHOTO TOJIA HA

5 JBUKYILYIOCS 3apsDKEHHYIO | bubnunoreka [JOK
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna

6 DNEeKTpOMarHuTHask MHIYKIIHS. |

[ToTok BekTOpa MarHUTHOM




unaykuu. IJ1C uaayKun. 3akoH
ANEKTPOMArHUTHON UHYKITUU
®dapanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

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

NHayKTUBHOCTB. SIBIEHUE
camounaykiuu. 3J1C
CaMOMHJTyKIIUU. DHEPIUst
MAarHUTHOTO TIOJISI KATYIITKA C TOKOM.
DJIEKTPOMArHuTHOE MOJIe

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

TexHnueckne ycTpoicTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JNIEKTPOMArHHUTHI,
JNIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o06matomuii ypok «MarauTHoe
noJie. DIEKTpOMarHUTHAS

WHTYKITAS

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

11

KounTtponbHas pabota no teme
«MarsuTHoe moJe.
DNeKTPOMarHUTHAS UHIYKIIHS

bubnuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0060IHbIE MEXaHUUECKUE
kosnebanus. 'apmMoHnyeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue 3neprun

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




13

JlaboparopHas paboTa
«HccaenoBannue 3aBUCUMOCTH
MepHoJIa MaJIBIX KOJICOaHM rpy3a Ha
HUTHU OT JJIMHBI HUTH U MAaCChI

rpy3a»

14

KonebarenbHBIM KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJie0aHus B UACATbHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAIOTHS
MEXY MEXaHHYSCKHMU U
ANEKTPOMArHUTHBIMU KOJICOaHUAMHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA DHEPIruru B UACAJIbHOM
KoJIeOaTeIbHOM KOHTYPE

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarMMx
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

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

17

[TepeMeHHBIN TOK.
CunycongalibHbIM TEPEMEHHBIN TOK.
MouiHoCTh IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JIEUCTBYIOLIEE
3HAUYEHHE CUJIbI TOKA U HAMPSKEHUS

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u noTpedieHue
AIEKTPUUYECKON SHEPIUU

19

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHE IEKTPUIECKOTO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324




3BOHKA, T€HEPATOPA [IEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIiepeaady

DKOJIOTUYECKHE PUCKHU ITPU
IIPOMU3BOICTBE IEKTPOIHEPTHH.

20 KynbTypa ncnons3oBanus
3JIEKTPOSHEPTUHU B IOBCEIHEBHOU
KUZHU
MexaHu4ecKre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
21 CKOpOCTh pacrpoCTpaHEHHS U bubmmorexa [TOK
p pacpoctp https://m.edsoo.ru/ff0cca54
JutiHa BOJIHBL. [lonepeunbie u
MIPO/I0TBHBIE BOJHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEKTPOMArHuTHBIE BOJIHBI, UX
. bu6mmoreka [IOK
23 CBOMCTBA U CKOpOCTh. [IIkama
https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBI paANOCBA3U U
24 TeneBuaeHus. Pa3BuTue cpencTs
cBs3u. Paguonokanus
)5 KontponbHas padota «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacnpocTpaHEeHUE
26 CBETa B OJJHOPOJIHOM cpejie. bubnuoreka [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350




OTtpaxkeHue cBera. 3aKOHbI

bubmuoreka [JOK

27 oTpakeHus csera. [loctpoenue
. https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B TUIOCKOM 3€pKaJie
[Ipenomiienue ceera. [lonHoe
)% BHYTPEHHEE OTpaKEHUE. bubnuorexa [JOK
[IpenenbHbIW yroJ MOJHOTO https://m.edsoo.ru/ff0cd7t6
BHYTPEHHETO OTPaKCHUSI
79 JlabopaTtopHas pabota «3mepenue bubnuoreka [JOK
II0Ka3aTelIs IPEeIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHmit
30 B JiH3€. DOpMyIia TOHKOM JIMH3BI. bubmorexa OK
https://m.edsoo.ru/ff0cddle
YBenu4ueHue JuH3bI
JlaGopaTtopHnast pabota
31 «HccaenoBanue CBOMCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CoHBINA COCTaB
0 oenoro cBera. lIpet. JJabopaTopnast
paborta «Habmoaenne nucrepcuu
CBETa»
13 Hurepdepennius cpeta. Judpakmus bubnuoreka [JOK
ceera. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
Ilonsipuzanus ceera https://m.edsoo.ru/ffO0cf02e
OnTuueckue MpudOPHI U YCTPOICTBa
35 Y yCJIOBHS MX 0€30MacHOTO
MIPUMEHEHHUS
36 I'panuipl MpUMEHUMOCTH bubnuoreka [IOK

KJIaCCUYECKOW MEXaHHUKH.

https://m.edsoo.ru/ff0cf862




ITocTynaTel cieuabHOU TEOPUU

OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTD
bubmmoreka [{OK
37 OJIHOBPEMEHHOCTH. 3aMe/JICHHE
https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKpAIIECHUE JJTUHBI
DHeprus U UMIYJbC
18 PENATUBUCTCKOH YacTullbl. CBsI3b bubmmoreka [{OK
MAaCCHI C SJHEPTUEH U UMITYJIBCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTponbnas pabora «OnTuka.
. bubmuorexa [JOK
39 OcHOBBI crienalIbHOM TeopHUH
https://m.edsoo.ru/ffOcf6f0
OTHOCHTEILHOCTHY
40 ®otonsl. ®opmyna [Tnanka. bubnuoreka [IOK
DHeprusi ¥ UMIyJabc HoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE BuG 1OK
nonuoreka
41 oTo3pdexra. O A T.
porosdexr TIITRL https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Gpororddexra. YpaBHEeHUE
- - bu6mmoreka [JOK
42 OwunmrerHa s potodddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue ceeta. Onbithl [1. H.
. bubnuoreka [JOK
43 JleOeneBa. XuMHUYECKOE IEWCTBUE
https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoiicTBa u
m MPAaKTUYECKOE PUMEHEHHE:

(dboTOdMEMEHT, HOTOAATUHK,
coJTHeuHas OaTapesi, CBETOIHO




Permrenne 3aga4u mo reMe «I1eMEHTHI

bubmuoreka [JOK

45 KBAHTOBOU OIITHUKI) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcora. OTBITHI
bubmmoreka [{OK
46 Pesepdopna o paccesiauro o-
https://m.edsoo.ru/ff0d091a
yactull. [Inanerapnas monens atoma
47 [Toctrynatel bopa bubmorexa HOK
https://m.edsoo.ru/ff0dOafa
Nznydyenue u normnomienrue GoToHOB

43 P TIEPEXOIe aTOMa C OJTHOTO bubmmoreka [{OK
YPOBHSI SJHEPTUM HA APYroil. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
Bonnosrle cBorcTBa YacTHIl. BoTHEBI

49 ne bpowuis. KopnyckyisipHo- bubmuorexa [JOK
BOJIHOBOM ayanu3Mm. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3JTy4CHUE
OTKpBITHE PAAMOAKTUBHOCTH.

50 Omnerter Pe3epdopaa mo bubnuoreka [IOK
OINPENEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaaOaKTUBHOTO HU3JIY4EHUS
CaoucTBa anbda-, 6era-, raMmma-

51 u3nydeHus. Biusaue
pPaIMOaKTUBHOCTH Ha KUBbIC
OpraHu3Mbl
OTKpBITHE TPOTOHA U HEUTPOHA.

50 N3otonsl. Anbda-pacnaf. bu6nuoreka [IOK
DJEeKTPOHHBIM U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMma-u3nydeHue

53 DHeprusi CBsI31 HYKJIOHOB B si/Ipe. bubnunoreka [JOK

S nepHeie peakuuu. AnepHbin

https://m.edsoo.ru/ff0d1356




peaktop. [IpoGiieMsbl, TePCIIEKTHBEI,
9KOJIOTHYECKHE ACIIEKTHI SIACPHOU
DHEPreTUKHU

54

DneMeHTapHble YacTuilbl. OTKPBITHE
Mo3UTpoHa. MeTo 1l HAOIIOICHUS U
PErucTpanyu 3J€MEHTapHbIX
yactull. Kpyrmisiii cron
«DyHIaAMEHTAIbHBIC
B3aMMOJAEUCTBUSA. EAMHCTBO
(bMBUYECKOU KapTUHBI MUPa»

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

55

DTarbl pa3BUTHS ACTPOHOMHUH.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YEeHHE aCTPOHOMUM. Buy
3BE3mHOTO Heba. Co3Be3aus, ipKue
3BE€3/Ibl, INIAHETHI, UX BUAUMOEC
nekeHne. CoJIHEUHAsI cucTeMa

56

Counnie. CotHeuHast aKTUBHOCTD.
Uctounuk sueprun CoJiHIa U 3BE3]T

57

3BE3b1, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI IIaBHOW
MOCJIEI0BATENbHOCTU. BHyTpeHHEee
ctpoenue 3B€31. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spotronnu COJTHIA U 3BE3]T

58

Mineunsin [Iyre — Hama
TI'anaxtuka. Ilonoxenue u ABMKEHUE
Comnnna B I'amaktuke. ['anakTuky.
UYepHble AbIpel B sApax rajJakTUK




59

Bcenennas. Paz0beranue rajakTuk.
Teopus boibmoro B3peIBa.
PennkroBoe nznydenue.
MeraranakTuka

60

Hepemennsie mpo6iembl
aCTPOHOMHH

61

KontponsHas padota «1eMEeHTHI
aCTPOHOMHUHU U aCTPOPUIUKI»

62

O606maronuii ypok. Ponb ¢pusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHISCKOM, COIHATbHOM 1
ATUYECKOU chepax nesTeTbHOCTH
YeJIoBEKa

63

O6o06matromuii ypok. Poss 1 mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTHUHE
Mupa

64

O6o06maromuii ypok. Poib
(bu3nvecKkoit Teopuu B
(hopMuUpOBaHHU TIPEACTABICHUN O
(bu3nveckoi KapTHHE MUpPa

65

O6o6maromuit ypok. Mecto
(bu3HYECKON KapTHHBI MHPA B
o0I1IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUI O PUPOIE

66

PesepBHbIl ypok. MaruutHoe mnoiie.
ONEeKTpOMarHuTHasE NHIAYKLNS




PesepBubiit ypok. Ontuka. OCHOBBI

67 CIELMaJIbHOM Teopuu 1
OTHOCHTEIIEHOCTH
Pesepnsrit ypok. KBanTtoBas ¢usmka.
bubmmoreka [{OK
68 DneMeHTbl aCTPOHOMUHU U 1
https://m.edsoo.ru/ff0d1784
acTpopHu3uKI
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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