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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOIO MOJIXO/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpPEIMETHBIM pe3ysibTaTaM OO0y4YEHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3alldd MEXIPEIMETHBIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Hell onpenensitoTcss OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIllpeJIMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (HU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTUH B chepe IHEPTreTHUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(Gu3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydaromuxcsi, B (OpMHpOBaHHE YMEHUN MPUMEHATH HAYYHBI METOJ
MO3HAHMSI IPU BBHITOJIHEHUH UMH Y4€OHBIX UCCIIETOBAHHIA.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pAI UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pPa3lesoB (PU3MKH, BKIHOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y HKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHUIIOKEHUN H3yUEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM MpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBISOTCA (U3uUeckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IIPEACTABIEHUAX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0J] B Kypce (M3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX PaboT, KOTOPHIE B IPOTrpamMme
no Qusnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHUYECKHX IMPAKTHUECKHUX padoT.
Boienenne B yka3zaHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTebHOTO IMpoliecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHUPOBAaHUS W OCHalleHUs KabuHera ¢usuku. Ilpu
TOM O0ECIeYuBaeTCsl OBJIAJEHUE OOYYaIOIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAEISIETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
ITpu 3TOM J171s1 pacU€THBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO paszesia Kypca, TaK M UHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. [l KaueCTBEHHBIX 3a/1a4 NPUOPUTETOM SIBIISIFOTCS 3aJlaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
XKU3HU, TpeOyrouue BblOOpa (U3MYECKOW Mojenu sl CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuM ¢ TpedoBanusmu @PI'OC COO k MmaTepuanbHO-TEXHUYECKOMY
oOecreyeHuto y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMsS MOKEH HM3Yy4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOrO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKJIa. B xabuHeTe QU3MKHU JOIKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3KKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHOe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHWHUMaJIbHOM JIOCTATOYHOCTH U  OOecrneuynBaeT IOCTAHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALUM IS
UCCJICIOBaHUS  M3Y4YaeMbIX SIBICHUH M  TOPOLECCOB, OMIHUPUYECKUX H
(dyH1TaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE [UJISi YYEHHYECKUX MPAKTHYECKUX pPaldoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUICKTHI
1abopaToOpHOro O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIOJIb30BAaHUM AHAJOTOBBIX U IMGPOBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JabOpaTopHil.

OCHOBHBIMM LIENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSL:

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUMXcsi K HaydyHOMY
U3yYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIE MTO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (¢dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCIHOJIb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX JIOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHue 3TUX Liejell 00ecneunBaeTCs PEIIEHUEM CIEAYIOIUX 3a/1ad B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHAX, BKIIOYAsl MEXAHHUKY, MOJEKYSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPOYU3HKY;

e (dopMHpOBaHHE YMEHUN TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE M IS TPUHATHUS
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢uznueckoll MOJENblo, 3ajay, MOAPAa3yMEBAIOLIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TIAHUPOBAHUS U MPOBEICHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHWE YCIIOBUU JIsl Pa3BUTUS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JEATEITLHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CpPEAHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 knacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepedYeHb Ja0OpaTOPHBIX U
NPAKTUYECKUX paboT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTEIbh JICJAeT BBIOOD
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTIBbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHupa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpA, B IPAKTUYECKOU AECATEIBHOCTH JIIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TNEpeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuponmmueitnoe aprxenue. JIBi>keHre MaTepraaIbHON TOUYKH 10 OKPYKHOCTH
C TIOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS CKOPOCTb.
ITepuon u wactora oopamenus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHu4yeckne YCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIEC TIEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMs KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHne IBMXKCHUI C HCIIOJIBb30BAHUEM IIPOCTHIX MEXaHU3MOB.

[TageHue Tenm B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnronenue aBwkeHusl Tejla, OPOIICHHOTO TMOJA YyIioM K TOPU3OHTY U
FOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon HetoToHa is
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Moxosi, CKoJibkeHusi, kaueHus). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cubl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoubl coxpaneHusn 6 MmexaHuke

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbC cuinbl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedopMupoBaHHON NPYKUHBL. [loTeHIIMaNbHAS Y)HEPTUS Tela BOJIU3U MOBEPXHOCTHU
3eMIu.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIMAJIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHOW SHEPTUH B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkama Temmeparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHHEe MenaeneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U cIoco0BI €€ n3mMeHeHus. KonmndaecTBo TerioTel U pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne TepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccaM. I paduuaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MamuHax. KodgduuueHT mone3noro
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBbHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tejla MpPH COBEPLIEHUU PadOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JAEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

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

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, PpEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwecmea. Pazoevie nepexoovl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpHUCTaJuIM3alus. Y jenbHas TerioTa niaasienus. Cyonnmanus.

VYpaBHeHue TemioBoro OanaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOIUH IOJIy4EHHs] COBPEMEHHBIX MaTE€pHaJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpEeHHs BIaKHOCTH.

Habmronenmne HarpeBaHust U IIaBJIEHUS. KPUCTAJUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIAXXHOCTH BO3yXa.

Paznen 4. JinekTpoamHaMuKa
Tema 1. dnekmpocmamuka
DnekTpu3anus Tei. JJIeKTpuueckui 3apsij. [IBa Buja s31eKTpuyecKux 3apsioB.
[IpoBoAHMKM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
ANEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsiI.
Onektpuueckoe 1mone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHumn



CYHEPIIO3ULUU DJIEKTPUYECKUX MOJIEN. JIMHUM HaANpssKEHHOCTU 3JIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocratuueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
IIpoBOAHMKM W JMAJIEKTPUKUA B JJIEKTPOCTATHUYECKOM moiie. [luanexrpuyeckas
ITPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHmeHcaTop. DNeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIU
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toxku 6 paznuunpix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCTMHEHUE IIPOBOTHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



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

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEpPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HaNpsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemaHHOTrO COEIUHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€Ml € KypcamMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJIIPHASI Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX T, )KUAKOCTEN U Ta30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJIOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHBIE MAarHuTHl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUMH. [[pUHIUIT CyNepHO3UIIMU MarHUTHBIX TMOJIEH.
JluHMM MarHuTHOM WHAYKIUHM. KapTMHa JIWMHUN MArHUTHOW WMHAYKUUAHW TIOJIS
MNOCTOSIHHBIX MAarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
WHIYKIUKU. OJIEKTPOABHKYIIAS CWIA MWHAYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOT'O ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIEN CHJIbI MHAYKUMU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTH4EeCKUH MAsTHUK. YpaBHEHHE TapMOHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMA KoneOanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU TPHU MPOU3BOJCTBE 3JieKTpodHepruu. KynbTypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJeOaTEIbHONW CHUCTEMBbI (MPYXKUHHBIM WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl rpy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LIEMU U3 MOCJIEIOBATENBHO COETMHEHHBIX
KOHJEHCaTopa, KaTyIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJuMHa BOJHBL. [lomepedHble W MPOJNOJIbHBIE BOJHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BekropoB E, B, V B anexkrpomarautHoit BosHe. CBoiCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBsI3U U TeNeBUACHUS. Panuonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenune cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJispu3anus, 1upaxius, HHTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
oxgHopoaHou cpene. JIyd cera. ToueyHbId HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

Coluparoiue u paccerBaroue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKOM JuH3bl. [locTpoeHue n3o0pakeHuil B COOMPAIONIUX U
pacceuBaroux JuH3ax. @opmyia TOHKOW JIMH3bL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBuss HaOmMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuusa cseta. HudpakuvoHHas peméTka. YciaoBHe HaOMIOACHHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOMHEWHOE paACpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

Mogenn MUKpOCKoIa, TeJIeCKOona.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO PU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3mepenue nokazaresns NpeJoMICHUs CTEKIIA.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cCrIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJSl CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpalICHUE
JUTUHBI.
DOHeprusi U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUIBI. 9Hepr1/151
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEprun (PoTOHA ¢ €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akOHBI

dboTorddexra. YpapHenue DiHmTerHa 11t Gororddekra. «KpacHas rpaHuia»
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre yCTpocTBa W MPAKTUYECKOE MpPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
IInanerapnas mogmenbp aroma. lloctynmater bopa. M3nydeHune u morionieHue
(GbOTOHOB TpW mMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyrou. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckynsipHo-BOIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

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

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, 1abopamoprsie pabomol

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopa o onpeneneHunto coctaBa paguoakTUBHOTO
uanydyeHusi.  CpoiictBa  anbda-, Oera-, ramMma-uznydeHus.  BiusHue
PaJUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3Jy4eHUe. 3aKOH PaJMOAKTUBHOIO pacnaja.

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

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHu4eckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiIagfHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBHOKCHHE.

CoJsHEUHAs cucTeMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETHUMOCTB». 3BE3/blI TJIABHOM ITOCIECAOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» JJIsI 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



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

Mnuneunsiii [lyte — Hama ['anaktuka. Ilonoxenne m nBuxenue CoaHOa B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIlyHsl, miianet, Miteunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PUBUKU U
aACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJib (PU3UUECKON Teopuu B
(dbopMuUpOBaHUY MPEACTABICHUHN 0 GU3HUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  O00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 kitacce oCylIecTBISETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIEPUMEHT, MOJEINPOBAHKE, MOJIE]b, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHHN, TPHU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00pPa30BaHMS KPUCTAIIIIMYECKON PEIETKH, CIEKTPAIbHBIN aHAIH3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHHSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMN, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh TPAXKAAHCKOM MO3UIIMN 00YJaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3allNig;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUNUCKOM I'PaKIaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYyIIero (GU3NYECKO HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJIOOATBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3aJaBaTh IMapamMeTpbl W KPUTEPUU HX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAMHUPOBATH 1 BBIMOJHIATH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTe/IbCKHe I€iCTBHA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIIeHUs, HAXOAUTh apTYMEHTBI JIJIS TOKa3aTeIbCTBA CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJa/IETh HaBBIKAMM TOJyuYeHUs HWH(opManuu (U3HMUEeCKOro CoAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIHHO OCYIIECTBIATh TOUCK, aHaJIN3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMKU Pa3IMYHBIX BUIOB U (HOpM
IPEe/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEUICHUU KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OpPMAIIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpXNaHUS B pa3iIMYHbIX (opMmaTax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacrio3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyalldd M CMSTr4aTh
KOH(JIMKTHI;



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

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJIEHA KOJUIEKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOMU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKM W acCTPOHOMHH, BBISBIATH MNPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 3a]1a4H;

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

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTEIBHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  IO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHHS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



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

MPUHUMATh MOTHBBI M apryMEHTHl APYTHMX TPH aHAIW3E pPE3yIbTaTOB
TeSTEHHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
TESATEITBHOCTH;

NpU3HABATh CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIbTATOB OCBOSHUS ITPOTPAMMBI T10
buzuke s ypoBHS cpeaHero oOmero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH WUHTCIIJIEKT, TIPE IO Iar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HANPABJICHUS Pa3BUTHUS COOCTBEHHOW AMOITMOHAILHON Cepsl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHABLHBIM U3MEHECHHSIM U TMPOSIBIISATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

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

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHHE
IPYTHX, YYUTBIBaTh €ro NpPH OCYIIECTBIEHWU OOUIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TEIIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUUYECKUI 3aps]l IPU pelIeHUU (PU3HUECKUX 3a]1ay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEITHOE IBUKEHUE,
CBOOOJHOE MAJEHUE TeJ, ABMKEHHUE MO OKPYNKHOCTH, MHEPLIHS, B3aUMOJEHUCTBHE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tel,
U3MEHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEILUIOBOE PAaBHOBECHE,
UCIIapeHue, KOHACHCAIMs, IUIABJICHHE, KPUCTAJUIM3alUs, KUIEHUE, BIAXXHOCTb
BO3/lyXa, MOBBIIICHUE JIaBJICHUs ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYZE,
CBSI3b MEXIY MapaMeTpaMu COCTOSIHUSI ra3a B HU30IpoIeccax, dJIEKTPU3aLMs Tel,
B3aUMOJICHCTBUE 3aPA/I0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHAaTa, IyTh, IEpEeMEIlEeHUE, CKOPOCTb, YCKOpEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
pabora, MexaHMuYecKas MOIIHOCTb; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEJIUYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONIBb3Ysd (U3MYECKHEe BETUYMHBI: JaBIIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTHUUYECKOTO JBVIKCHHS MOJICKYJI, CpeIHEKBaIpaTUIHAs
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W CAWHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOLINE JaHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIE, HANPKEHHOCTh MOJIS, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, I'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
(GOpMyYyITHUPOBKY 3aKOHA, €r0 MAaTeMaTHYE€CKOE BbIpaXKEHHWE U YCJIOBHUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



O0OBSICHSITh OCHOBHBIE MPUHIIUIIBI JEHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBHI TIO0 HCCIEIOBAHUIO (PU3UUYECKUX SBICHUU H
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh NpodiieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PY/1I0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISTh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(dbUKCUPOBaTh PE3YIBTATHI OJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCISI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax y4deOHOTO DJKCIIEPUMEHTa, Y4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOMU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXICHHN C OMOpold Ha M3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nvecKue SBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAYYHO-TIONMYJIAPHON HWH(POPMAIMH, TOJTYYCHHOWM W3 Pa3IMIHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, 00BbSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
U TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS TTO0 (PU3HUKE B ITOBCETHEBHOM KU3HU IS
oOecrieueHus 0€30MaCHOCTH TMPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpynIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TpYyNIbl, PALUMOHAIBHO pACHpPEleisITh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE pacCMATPUBAEMOM IPOOIEMBI.

K koHny 00yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B MPAKTUYECKOM NEATENBHOCTH JIOAEH, LETOCTHOCTh M E€IUHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJeNei:
TOUCYHBIN ANEKTPUUECKHUI 3apsijl, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, A/lepHas
MOJIeNIb aTOMa, HYKJIOHHAash MOJIeJIb aTOMHOIO SiAjpa MpH pElIeHHH (PU3MYECKHX
3a1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, OJEKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIA Ha
IPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHUTHbIE KOJEOAHUS U
BOJIHBI, NPSAMOJUHEHHOE PpacIpOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTepdepeHuus, audpakuus U MOJIIpU3alMs  CBeTa, JAMCIEPCHsl CBeETa,
dboToanekTpuueckuii 3pdexT (pororddekT), cBeTOBOE NaBlieHNE, BOZHUKHOBEHHE
JUHENYAaTOro CHIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaAMOaKTUBHOCTb;

ONMCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pA3JIMYHBIX  Cped) WU
AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI), HCIOJIBb3YSA (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHIYKIOUS MarHATHOTO Imosisi, cwia Awmrmepa, cuna JlopeHna, WHIYKTHBHOCTH
KATYIIK{, 3HEPIUsl 3JEKTPUYECKOr0 M MArHUTHOIO IOJIEH, MEPUOA U 4YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTUYECKasl Cujia JIMH3bI, NMPU OMUCAHMM MNPABWIBHO TPAKTOBATh (UINYECKUI
CMBICT HCIOJNB3YyEeMbIX BEIMYMH, UX OOO3HAYEHWs M EIWHUIBI, YyKa3bIBaTh
(GopMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTUMHU BEINIMHAMU;

ONMCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHI, HCHOJbB3Ys
(u3HuecKkre BEIWYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPrus CBA3U



aTOMHBIX SIJIEp, MpPU OIMUCAHUM MPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI
WCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMUYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISITh 3HAaUCHUE (DU3NYECKOU BEJIMUHNHBI,

aHAJTU3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Puznueckue
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENBLHOTO U MapaIeIbHOrO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHYKIMH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIuTelHa nns goTtodrddexra,
3aKOH COXPAaHEHMsI DHEPrUH, 3aKOH COXPAHEHUSI MMITYJbCa, 3aKOH COXpPaHECHMS
AIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCOBOIO 4Hcia, moctynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKEHHE U YCJIOBHUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIPENIECNIATh HAINPaBJICHUE BEKTOPa MHAYKIIMM MAarHUTHOTO TOJIs IPOBOTHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

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

BBITMIOJHATh JKCHEPUMEHTHl 10 MCCIENOBAHUIO (U3UYECKUX SIBICHUU W
IPOIIECCOB C HCIOJIb30BAHMEM TMPSIMBIX U KOCBEHHBIX HM3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO AKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
W3MEPEHUl: TPH ATOM KOHCTPYHPOBATHh YCTAHOBKY, (DMKCHUPOBATH PE3YJbTATHI
MOJIYYCHHONW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] ¥ TPadUKOB,
JienaTh BBIBOJBI 110 PE3yJIbTaTaM HCCIIEI0BAHUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPH MPOBEACHUHM WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKON M TPOEKTHOU
JESTENHPHOCTH C WCIIONH30BAHUEM HM3MEPHUTENBHBIX YCTPOWCTB U 1a0OpPaTOpHOTO
000pyT0BaHMS;

pemaTth pacy€THblE 3aJaydl C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEINb, BBICIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE NJid €€ PEIICHHs, MPOBOAUTh PAacu€Thl U OLECHUBATH PEATbHOCTH
MOJIYYE€HHOI'0 3HaYeHUs (PU3NUECKON BETUUUHBIL;



pelaTh KaYeCTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMIOYKY PACCYKACHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
dbu3nvecKue sIBICHUs;

MCII0JIb30BaTh ITPU PEILICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEACTABICHUA
y4eOHOM M HAy4YHO-TIOMYJSIPHOM HMHQOpMalUM, TMOJTYYEHHOW U3 pPa3InyHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(POPMALIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MOPUOOPOB MU TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH CpelIe;

pabotaTh B TpyNIie C BBINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYalLUAX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 o 2
FISHICA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AOHBL COXPAHCHIA B MEXAHHKE https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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



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

Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmoreka [{OK
4.1 3 10
HICKIpOCTaTHa https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKHe U JIEKTPOMarHuTHHIE 9 1 bubmuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKue U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONITUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHO®C SIPO https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHNE 4 ft?rfsnllj ;f(;;ig r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne ara nuppoBbIe
Tema ypoka Konrtpoasubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmorera [JOK
! https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMUPOBaHUHN COBPEMEHHOM 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nerokenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSAMOIMHENHOE 1 bubnuoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHre. Y CKOpeHue 1 bubnuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

N bubnuoreka [JOK

7 JIBuKEeHNE MaTepUAIILHOW TOYKH I10 1

OKPYXHOCTH

https://m.edsoo.ru/ff0c3ada



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

[IpuHLIHII OTHOCUTENBHOCTH

bubmuoreka [JOK

8 lanunes. I/IHepquanLHHe CHUCTEMBI htts://m.edsoo.ru/f0c3bes
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun

9 CYIEpIIO3UINH cuil. Bropon 3akoH bubnuorexa LIOK

3 https://m.edsoo.ru/ffOc3be8
HproTona as MarepuaibHOW TOUKU

10 Tperun 3akoH HproToHa st bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TskecTu. [lepBas kocMudeckas Bubnuotexa LIOK

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

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

13 Tpenusi. Cuiia COnpoTUBIICHUS TTPU bubnuoreka [IOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MomeHT cuibl. [liiewo cuiibl. https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBECHUS TBEPAOIO Tejla
Nmnynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnunoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBI>KEHHE

16 PaGoTta 1 MOITHOCTH CHJIBI. bu6mmoreka [JOK

Kunernueckast OHEPrusia

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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MaTepualibHOIW TOuku. Teopema 00
M3MEHEHNUH KHHETHUECKON OHCPIUU

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPIUst ynpyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJTM3H MOBEPXHOCTH 3EMITH

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

18

[ToreHnmaneHbIE U
HenoTeHLUaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
W3MEHEHNEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU IHEPTUH

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

19

JlaGopaTtopnas pabota
«MccnemoBanue CBsi3M pabOTHI CHITBI
C I3MECHCHHEM MEXaHHICCKOM
SHEPTHH TeJla Ha IPUMEPE
PACTSDKEHUS PE3MHOBOTO JKI'yTa»

20

KonTtponpHas padoTa o teme
«Kunemaruka. /JlnHamMmuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE)

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

21

OCHOBHBIE ITOJIOKEHHS
MOJ'IGKy.]'ISIpHO-KHHCTH‘ICCKOfI
TCOPHH. EpOYHOBCKOC JBHIKCHUC.

Auddysus

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

22

Xapakrtep JBUKEHUS U
B3aMMOJICICTBUS YaCTHUL BELIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIAKOCTEH
U TBEPBIX TEI



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konuuectso
BemiectBa. [locrosinnas ABoraapo

24

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

25

Wneanpusii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

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

bubmmoreka [{OK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmpToHA. ["a30BbIE 3aKOHBI

28

JlabopaTtopHnast pabota
«HccnenoBanne 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO Ta3ay

29

N3omnporuieccsl B uaealbHOM rase u
uX rpaduueckoe npeacTaBlieHne

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

Buytpenusis sHeprus
TEPMOIUHAMHYECKOU CUCTEMBI U
crocoObl e€ n3meHeHust. Kommuectro
TEIUIOTHI U pabota. BHyTpeHHss
SHEPrusi 0JHOATOMHOIO UEaLHOTO
raza

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

31

Buas! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

VY nennrHasg TEIIOEMKOCTD BENECTBA.
KonunuecTBo TeminoTsl npu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
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Tertonepenave. AnnadbaTHbIA
nporiecc

33 [IepBblii 3aKOH TEPMOJMHAMUKH U bubnuorexa [JOK
€ro NNpUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOGpatumocTs nporeccoB B
34 npupojie. Bropoii 3akoH bubmorexa HOK
PHPOAE. https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunnun nevicreus u KT/ bubmmoreka [IOK
TETUIOBOM MalIuHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJOTHYECKHEe MPOOIEeMbI
TETUIOIHEPTETHKHI
O6006maromui ypok
38 «MonI:K HI: Haf}llp ¢usuka. OCHOBBI Bubmmorexa [JOK
YIp ’ https://m.edsoo.ru/ff0c6938
TEPMOIUHAMHUKI
KonTtponsHas padoTa o Teme
39 «Monekymnspras ¢puszuka. OCHOBBI Bubmmorexa [JOK
YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCUTEIbHAS
41 BIIQYKHOCTH BO3ayxa. HachleHHbIi bubmmorexa [IOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u
amop(dHbIe Tera. AHU30TPOIHS
lz(p P bubmuoreka [JOK
42 CBOMUCTB KpHucTaLIOB. JKunkue

KpHuCTaJlJIbI. COBpeMeHHHC
MaTepuaibl

https://m.edsoo.ru/ff0c65f0
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[laBnenue U KpUCTATUIU3 AU

43 VY enpHasg TeIioTa IIaBiICHUS buGnuorexa [IOK
A ) https://m.edsoo.ru/ff0c6708
Cybnmumarus
bubmmoreka [{OK
44 YpaBHEHME TEILIOBOro OajaHca
p https://m.edsoo.ru/ff0c6820
DiexTpusanug Tejl. DIEKTPUIECKUNA
45 3aps p)lBaILH a DIIEKT I/I‘II;CKI/IX brbmmorexa [OK
PAL. o p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 H(I))n OBOJIHUKU 3aK(I:H bubmorexa [IOK
yip ’ https://m.edsoo.ru/ff0c6bcc
COXPAaHEHUS IEKTPUICCKOTO 3aps/ia
B3aumonencTue 3aps10B. 3aK0H
47 Kymnona. ToueuHBIW DIEKTPUYECKUA bubmorexa LOK
Y ’ P https://m.edsoo.ru/ff0c6ced
3apsn
Hanps:k€HHOCTh 3JIEKTPUYECKOTO
48 noJia. [IpuHiun cynepno3uiuu bubnuoreka [IOK
AJIEKTpUUYECKUX nosien. JInnuu https://m.edsoo.ru/ff0c6df2
HaNPSKEHHOCTH
PaboTa cui 31eKTpoCcTaTHIeCcKOro
49 noJs. [lorennuan. PasHocts Eubmrorexa HOK
' tait. https://m.edsoo.ru/ff0c6f00
IOTEHI[MATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
POBO A P bubmuoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHHUIIAEMOCTh
N bu6 OK
51 OnexrpoeéMkocTs. Konnencatop nomrorexa [

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOpa

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

53

Jlaboparopuas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOT0 IPHUHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHe EKTPOIPUOOpPOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHusl. [IoCTOSITHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conportusnenue. 3akon Oma Jyist
y4acTKa LEenu

56

[TocnenoBarensHOE, TapauIeIbHOE,
CMEIIIAaHHOE COEMHEHHE
MIPOBOJHUKOB. JIabopaTtopHas
pabota «/3yueHrue cCMEIIaHHOTO
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 nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M3mepenne 3/1C nctouHnka ToKa u
€ro BHYTPEHHET'O COIPOTHUBIICHUS

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHas MPOBOJAUMOCTh
TBEP/BIX METAJUIOB. 3aBUCUMOCTD



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COIIPOTHUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTh

DNEeKTpUUYECKUU TOK B BaKyyMe.

60 .
CBoucTBa JIEKTPOHHBIX ITYYKOB
[TonynpoBOAHHMKH, UX COOCTBEHHAS

61 U NIPUMECHAs POBOJAUMOCTb. bubnuorexa [JOK
CaoucTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTPUYECKUM TOK B pPacTBOpax U

62 pacriaBax 3J€KTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOJIUTUYECKAS JUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUYECKUU TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U bubmuorexa [JOK
HECAMOCTOSITENIbHBINA pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DNEeKTpUYECKUEe 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
KounTtponbHas pabora no teme
«Qnekrpocrartuka. IlocTossHHbBIN

66 aneKTpuieckuil Tok. Toku B bubnunoreka [JOK

pa3nuuHbIX cpenax» /Beepoccuiickas
IIpoOBepoYHasi paboTa Mpu
MIPOBECHUH Ha OYMa)KHOM HOCHUTEIe

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

PesepsHbiil ypok. KonTposbHas bubnuorexa [JOK
67 1
pabota o Teme "DnekTpoguHaMuKa" https://m.edsoo.ru/ff0c8c56
PesepBHeIit ypok. O6oOIIarommii bubnmoreka [JOK
68 1
ypok 1o TemaMm 10 kacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
IlocTostHHBIE MATHUTEL M UX

1 B3auMo/jieiicTBe. MarautHoe 1oJie. 1 bubmmoreka [IOK
BexTop MarHUTHOM MHAYKIIMH. https://m.edso0.ru/ff0c9778
JIvHUY MarHUTHOW WHAYKLIIHH
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelictBre MpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas padora «3yueHue

3 MaFHETHOf")O noﬁﬂ KaT KI/Iy: 1 1 bubmorexa [OK

v https://m.edsoo.ru/ff0c98fe
TOKOM»
JleiicTBe MarHMTHOTO IOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM»

JlelicTBE MAarHUTHOTO ITOJIS HA

5 JBUKYIIYIOCS 3apSKEHHYIO 1 bu6mmoreka [JOK
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna

5 DNEeKTpOMarHuTHask MHYKIIHS. 1

[ToTok BekTOpa MarHUTHOM



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

unaykuuu. DJ1C uaayKun. 3akoH
ANEKTPOMArHUTHON UHYKITUU
®dapanes

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

bub6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHJTyKIIUU. DHEPIUst
MAarHUTHOTO TIOJISI KATYIITKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JNIEKTPOMArHUTHI,
JNIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAS I1eYb

10

O6o06matomuii ypok «MarauTHoe
noJie. DIEKTpOMarHUTHAS

WHTYKITUS

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

11

KounTponbnas pabora o teme
«MarsuTHoe moJe.
DNEeKTpOMarHUTHAS UHIYKIIHS

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

12

CB0060IHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue 3eprun

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



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

13

JlaboparopHas paboTa
«HccaenoBannue 3aBUCUMOCTH
MepPHOo/JIa MAJTBIX KOJICOaHM rpy3a Ha
HUTH OT JJIMHBI HUTH U MACChI

rpy3a»

14

KonebarenbHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJie0aHus B UACATbHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAIOTHS
MEXY MEXaHHYSCKHMHU U
ANEKTPOMArHUTHBIMU KOJICOaHUAMHU

bubmmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKoH
COXpaHCHUA DHEPIrur B HACAJIbHOM
KoJIeOaTeIbHOM KOHTYPE

bu6moreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyXarIMMx
KoJieOaHusX. BeIHYX/1eHHBIC
MeXaHUUECKHE KOoJieOaHus.
Pe3onanc. BeiHyx1eHHBIE
AIIEKTPOMATrHUTHBIC KOJICOaHUS

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

17

[TepeMeHHBIN TOK.
CunycongajibHbIM TEPEMEHHBIN TOK.
MOIIHOCTh TEPEMEHHOTO TOKA.
AMIUIMTYHOE U ICUCTBYIOIIIEEe
3HAYEHUE CHUJIbI TOKA M HAMPSHKCHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u noTpedbieHue
ANEKTPUYECKOMN SHEPIUU

19

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE IEKTPUYECKOTO

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

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

DKOJIOTUYECKHE PUCKHU ITPU
IIPOMU3BOICTBE IEKTPOIHEPTUH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPIUHU B OBCEIHEBHOU
KUZHU
MexaHu4ecKre BOJIHBI, YCIOBUS

acripoctpanenus. [lepuon.
21 I():KOpIZ)CTBppaCHpOCTpaieHI/Iﬂ 17§ Bubnuorexa LIOK
https://m.edsoo.ru/ff0cca54

JUTMHa BOJIHBL. [loniepeunbie u
MIPO/I0IBHBIE BOJHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbIE BOJHBI, UX

23 CBOWCTBA 1 cKopocTh. [1Ikana bubmorexa IOK

https://m.edsoo.ru/ff0ccfe0

AIIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI pagUOCBSI3U U

24 TeneBuieHus. Pa3Butue cpencTs
cBs3u. Pagmonoxkarus

o5 Kontponsnas padota «Konebanus u bubnunoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonmHeitHOE pacnpocTpaHeHHe

26 CBETa B OJJHOPOJIHOM cpejie. bubmuoreka [JOK

TodeuHbIl HICTOYHUK cBETaA. JIyd
CBETa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBera. 3aKOHbI

bubmuoreka [JOK

21 OTPACHIA C]ieTa' Hocrpoerine https://m.edsoo.ru/ffOcd4e0
M300pakeHUH B TUIOCKOM 3€pKaJie
[Ipenomiienne ceera. [lonHoe

28 BHYTPEHHEE OTpaKEHUE. bubnuorexa [JOK
[IpenenbHbIH yroJ MOJHOTO https://m.edsoo.ru/ff0cd76
BHYTPEHHETO OTPAKCHUS

29 JlabopaTtopHas pabota «3mepenue bubnuorexa [JOK
IIOKa3aTes NPEeJIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHmit

30 B uH3e. DopMyita TOHKOM JTMH3EI. bubmorexa OK

https://m.edsoo.ru/ffOcddle

YBenuueHue JTuH3bI
JlaGopaTtopHnast pabota

31 «HcenenoBanue CBONMCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CoxHBIN COCTaB

39 oenoro cBera. LIpert. JJabopaTopnast
paborta «Habmoaenune nucrepcuu
CBETa»
Hurepdepennus cpeta. Judpakmus bubnuoreka [JOK

33 N
ceera. [ludpakunonnas pemerka https://m.edsoo.ru/ffOced22

34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuueckue MpudOpPHI U YCTPOICTBA

35 U YCIIOBUS MX 0€301acHOTO
MIPUMEHEHHS

36 I'panuiel MpUMEHUMOCTH bubnuoreka [IOK

KJIaCCUYECKOW MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

ITocTynaTel cieuabHOW TEOPUU

OTHOCHTEIILHOCTH
OTHOCHUTEIBHOCTH
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHUE bubmorexa HOK
p ’ https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKPAIICHUE JITTHHBI
DHeprus U UMIYJbC
38 PEeNATUBUCTCKOH YacTullbl. CBSI3b bubmmoreka [IOK
MAaCCHI C SJHEPTUEH U UMITYJIBCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKost
KonTponsnas pabora «OnTuka.
39 OCHOBBI CIIEIMATEHOMN TeOpHH bubmorexa LOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHTEILHOCTHY
40 ®otonsl. ®opmyna I[Tnanka. bubnuoreka [IOK
DHeprus ¥ UMIyJabc HoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Eu6 10K
nonmoTexa
41 otodddexra. O A.T.
poroddexra. Ormbirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Gpororddexra. YpaBHeHHE
- - bu6mmoreka [JOK
42 DwunmrerHa s potodddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue ceeta. Onbithl [1. H.
43 JleOeneBa. XMMHUYECKOE JIEUCTBUE Bubmorexa OK
' https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuueckue ycTpoHcTBa U
m MPaKTUYECKOe MPUMEHEHHE:

¢dboTOdMEMEHT, POTONATUHK,
coJiHeuHas baTapesi, CBETOIHO



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Permrenue 3aga4 mo reMe «I1eMEHTHI

bubmuoreka [JOK

45 KBAHTOBOM ONTUKM https://m.edso0.ru/ff0d0302
Mopnens atoma ToMmcona. OnbITbI

46 Pesepdopna o paccesiauio o- bubmorexa HOK

https://m.edsoo.ru/ff0d091a
yactull. [InanerapHas Moaens atoma
bub6mmorexa [{OK

41 Hoctynarer bopa https://m.edsoo.ru/ff0dOafa
Wznydyenue u normomieHrue GoToHOB

48 IIpY IIEPEXOJE aTOMa € OJTHOTO bubnuorexa [JOK
YPOBHSI SHEPTUH Ha APYroil. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
Bonnosrie cBorcTBa YacTHIl. BoaHEBI

49 ne bpowuis. KopnyckyisipHo- bubmuorexa [JOK
BOJIHOBOM ayanu3Mm. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3JTy4eHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnbrter Pe3epdopaa mo bubnuoreka [IOK
OIPEJIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZMOAaKTUBHOTO U3TYYCHHUS
Caouctsa anbda-, 6era-, ramma-

51 u3nydeHus. Biusaue
PaZAMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3oTonsl. Anbda-pacna. bubnuoreka [IOK
DJNEeKTPOHHBIM U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-uznydenue

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

S nepueie peakuuu. AnepHbin

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peakTop. [IpoGiieMsbl, MEPCIIEKTHBEI,
9KOJIOTUYECKHE ACIIEKTHI SIACPHON
DHEPIreTUKU

54

DneMeHTapHble YacTullbl. OTKPBITHE
MO3UTpOoHA. MeTo 1l HAOTIOICHUS U
PErucTpanuu 3JeMEHTapHbIX
yactull. Kpyrislii cron
«DyHaMeHTaIbHbIE
B3aMMOJACUCTBUS. EAMHCTBO
(bM3UYECKOU KapTUHBI MUPA»

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTarnbl pa3BUTHS ACTPOHOMHUH.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YEeHHE aCTPOHOMUM. Buy
3BE3mHOTO Heba. Co3Be3aus, ipKue
3BE3/Ibl, INIAHETHI, UX BUAUMOE
nekeHne. CoJIHEUHAsI cucTeMa

56

Counnite. CotHeUHasT aKTUBHOCTD.
Hctounuk sueprun CoJiHIa U 3BE3]T

57

3BE3b1, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/1bl IIaBHOW
MOCJIEI0BATENbHOCTU. BHyTpeHHEee
ctpoenue 3B€31. CoBpeMEeHHbIE
MPEACTABJICHUS O MPOUCXOKICHUU U
spotronuu COJTHIA U 3BE3]T

58

Mineunbin [Iyre — Hama
TI'anaxtuka. Ilonoxenue u ABMKEHUE
Comnnna B ['amaktuke. ['anakTuky.
UYepHble ObIpel B sApax rajJakTUK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pazberanue rajakTuk.
Teopus boibmoro B3peIBa.
PennkroBoe uznydenue.
MeraranakTuka

60

Hepermennsie mpo6iembl
aCTPOHOMHH

61

KonTtponsHas padoTa «51eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

62

O6o06maromuii ypok. Ponb ¢pusuku
Y aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHISCKOM, COIHATbHOM B
ATUYECKOH chepax IesTeTbHOCTH
L ): ]

63

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

64

O6o06maromuii ypok. Poib
(bu3nvecKoit Teopuu B
(hopMupOBaHHU TIPEACTABICHUN O
(bu3nveckoit KapTHHE MUpa

65

O6o6maromuit ypok. Mecto
(bu3HYECKON KapTHHBI MHpA B
o0I1IeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeICTaBJICHUI O PUPOIE

66

PesepBHbIl ypok. MaruutHoe mnoiie.
DNEeKTpOMarHuTHas NHIAYKINS




PesepBubiit ypok. Ontuka. OCHOBBI

67 CIeUATBHOM TEOpHH 1
OTHOCHTEIIEHOCTH
Pesepnbrii ypok. KBantoBas ¢usuka.
bub6mmoreka [{OK
68 DneMeHTBl aCTPOHOMHUU U 1
https://m.edsoo.ru/ff0d1784
acTpopH3uKu
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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