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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom (¢enepaiibHONM paboyeill mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
X (Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpeIMETHBIM pe3ysibTaTaM OOYyUEHHs], 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
pe3yNnbTaThl  OCBOGHMS Kypca (M3UKHU: JIMYHOCTHBIE, MeETaIpeIMETHbIE,
nmpeaMeTHBIC (Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKU Ha 6a30BOM YPOBHE, B

TOM YHMCJIe MPEeIMETHbIE pe3yIbTaThl 110 ToJaM 00y4eHHUS;

e cojepxanue yueoHoro npeamera «duszmka» mo rogam oOyueHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LkonpHBIN Kype PU3NKHN — CHCTEMOOOpa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIBKY (DU3UYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3ydyaeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri um  acTpoHommei. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HO0Opa3HBIX TEXHOJIOTUH B c(hepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHSI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaAMHU U Apyrux. M3ydenue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyd4arommuxcsi, B (OpMHpOBaHHE YMEHUN MNPUMEHATH HAYYHBIH METOJ
MIO3HAHUS [P BBINOJHEHUN UMU YYE€OHBIX HCCIEAOBAHUIM.

B ocHoBy Kkypca u3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
PAI UAEH, KOTOPBIE MOKHO PacCMAaTPUBATh KAaK MPUHIUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3esioB (PU3UKH, BKIIFOYAET KAK
BOITPOCHI KJIACCUYECKOU, TaK U COBPEMEHHON (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHUH, BEILIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MUYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
(u3KKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU MTpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C IIUPOKAM KPYTOM TEXHHYECKHUX M TEXHOJOTHYECKHX MPUIOKEHUH HM3YUCHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHMH, a TaKkke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOJOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3zoBaHus SBISAIOTCS (u3nueckue Tteopuu (popMHUpOBaAHUE TMPECTABICHHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUHU, POJU (HYyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJIICHUI U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJX0J] B Kypce (U3UKU peamu3yeTcs MpexIie
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronuxcs.
Jl1s1 6a30BOT0O YPOBHSI Kypca (PU3HKN — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTAIHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IIPOTrpamMme
no ¢usnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHUYECKHX IPAKTHUYECKHUX padoT.
Boienenne B yka3aHHOM TiepeyHe J1ab0OpaTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YY4aCTHUKaMU 00pa3oBaTeNbHOTO Ipoliecca
UCXO/sl U3 OCOOCHHOCTEH IMJIaHMPOBAaHUS W OCHalleHHs kabunera ¢usuku. [lpu
3TOM oOecrneunBaeTcs OBJIAJACHHE OOYYAarOUIMMUCS YMEHHUSIMHU IPOBOJMTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCHUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbioe BHUMaHue yeaseTcsl pelIeHuI0 pacuETHBIX U KaueCTBEHHBIX 3aau.
[Tpu sTOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 33Ja4M C SIBHO 3aJlaHHOM
¢u3nyeckoli MOJENBbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO pasfesia Kypca, TaK M UHTErpUpys 3HAHUS W3
pa3HbIX pa3nesnoB. JlJig KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
KU3HU, TpeOyroume BblOOpa (U3NYECKOW MOJeNnu il CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanusmMu GPI'OC COO k maTepruanbHO-TEXHUYECKOMY
oOecreyeHuto y4eOHOro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3UKH Ha YpOBHE
cpeaHero oOIIero oO0pa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LHUKIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJI BBINOJIHEHHUS YKa3aHHBIX B Iporpamme Io
($u3KKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanuoHHOe 0o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUHU C
OPUHLIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  O0OECleurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAaLMM IS
UCCIICIOBAaHUS  U3Y4YaeMbIX SIBJICHUM M  TOPOLECCOB, OMIHUPUYECKUX H
(yHITaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE HJisi YYEHUYECKHUX MPAKTHUUECKUX pabdoT
dopMupyetcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAeTCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTHUecKue KOMIUIEKTHI
1abopaTopHOTrO 000pYNOBaHUSA JOJKHBI OBITh TMOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IIUPPOBBIX JTabOpaTopHil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOBaHHE HHTEpeca U CTPEMJICHHA OOydYaroluXcs K HaydyHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX MHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIE MMO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUIECHUS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3yiibTaTa U3yuYeHHUs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (dopMupOBaHHE YMEHUH OOBSACHATH SBJICHHUA C HCIOJIb30BaHUEM
(Gu3nyecKnX 3HaHUN U HAYUHBIX JIOKA3aTENIbCTB;

e (dopMHpOBaHHE NPEICTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHne 3TUX Liejeld 00ecreunBaeTcs PEIeHUEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e TpUOOpETeHHE CUCTEMbI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpUAX, BKIIOYAas MEXaHWKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3MKY U 37I€MEHTHI aCTPO(DU3HKY;

e (dopMHpOBaHHE YMEHUN TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsicCHEHHsI (PU3MYECKUX SIBICHUH B TMPUPOAE U AN MPUHATHS
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs pPa3IUYHbIX 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 TE€XHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOUTYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCIIOBUU JJIsl Pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOMN JEATEITbHOCTH.

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

[Ipemmaraemeiii B mporpaMme 1Mo (QU3MKE TepedYeHb J1a00paTOPHBIX H
MPaKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIaeT BBIOOD
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTBbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 O3HAHHUA

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

MopaenupoBanue (U3MUYECKUX SIBIEHUH M mpoueccoB. HaydHble rumotessbl.
duznyeckrue 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU AECATEIBHOCTH JIOJIEH.

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
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

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 HetoToHa 1151
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA 11711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, CKoiakkeHusi, kauenus). Cuma tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarensHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTENBHO OcH BpauleHus. llnedo cuibl. YcnoBus
pPaBHOBECHS TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTAYECKOE IPUMEHEHHE: IOAIIUITHUKM,
JNBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHUE MacC B3aUMO/ICHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

Nmnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbsC cuiabl M U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TOYKkH. Teopema 00 HM3MEHEHUH
KUHETHYECKON YHEPTHH.

[TorennuanbHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMUpoBaHHON NPYKUHBL. [loTeHIIMaNbHAS YHEPTUS Tela BOJIU3U MOBEPXHOCTHU
3emMiu.

[ToTeHnuanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboTHI
HEMOTEHIMAJbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne aOCOIOTHO HEYNPYroro ynaapa € MOMOUIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

UccnenoBanue cBsizu pabOThl CUJIBI C U3BMEHEHUEM MEXaHUUYECKOW IHEPTrHUH
TeJa Ha IPUMEPE PACTSAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysusa. Xapaktep ABMKEHUS U
B3aUMOJICMCTBUSI YaCTHI[ BeniecTBa. MOJEIN CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjiesie. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temmneparyp
Llenbcust.



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISAPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBbie 3akoHbI. YpaBHeHue MenaeneeBa—KianeipoHa.
3akoH [lanbroHa. M30mponeccsl B UIC€AUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuueckue YCTpOWCTBA U TMPAKTUUECKOE IMPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

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

OnpiThl 0 1UDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHS.

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

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE HM3MEPEHHI
00BbEMa KOMHATHI, 1aBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochosbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cUCTEMBI U criocoObl €€ n3MeHeHus. KonnuecTBo TemaoTsl U padota. BHyTpeHHss
JHEprus  OOHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEINIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 006 aamabatHom tmipormecce. [lepBhIii 3aKOH TEPMOJMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K wu3omporieccaM. I paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs mpoLieccoB B MPUPO/IE.

TermoBele  MamumHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MammHaX. Kod(pGdUIHMEeHT Moe3HOTo
nencTBus TerioBor MammuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeUCTBHS. DKOJOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: JBHUraTellb
BHYTPEHHETO CTOpaHusi, ObITOBOW XOJOAUIBbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEW SHEpruu Teia MpPH COBEPLIEHUH pPadOThI: BBUIET
npoOKkH U3 OYTBUIKM TOJ JEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHuUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja Mpu TeIlonepeaaye.

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

Mopenu napoBoi TypOUHBI, ABUTATENsI BHYTPEHHETO CrOpaHusl, pEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusa eeujecmea. Pazogvie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbIW map. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIKS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBineHue wu
KpUCTaJuIM3alus. Y jenbHas TerioTa niaasineHus. Cyonumanus.

VYpaBHeHue TemioBoro OanaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHUE: TUTPOMETP 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 HarpeBaHus U IUIaBJIEHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. DIeKTpUUecKui 3aps. JIBa Buaa s1eKTpUUYECKUX 3apsJIOB.
[IpoBOAHMKH,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3aps.
Onektpuueckoe 1mone. Hampsok€HHOCTh — 3iekTpuyeckoro noss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HanpsyKEHHOCTH JJIEKTPUUYECKOTO
TOJIAL.

Pabota cun anektpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMAIOB.
[IpoBOJHMKH W AWAIEKTPUKH B AJIEKTPOCTATHYECKOM Toje. [udnekrpuyeckas
MIPOHUIIAEMOCTb.

DneKTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHIEHCATOPa.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJICKTPOCTATHYECKasl 3allliTa, 3a3eMJICHHE JJIEKTPOIpPUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO Y MPUHLIMUIT IEUCTBUS DIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIIEKTPUUYECKOE TIOJIE 3aPSIKEHHBIX TEJl.

[TpoBOJHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

JIMPNEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAIH
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEeKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILIEIIBHOE, CMEIIAHHOE COCIUHEHUE ITPOBOJHUKOB.

PaGora oamektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIIasi CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s MOJHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAsl ~ NPOBOJAMMOCTb  TBEPJBIX  METAUIOB.  3aBHUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCcKui TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIpUMECHAas MIPOBOAUMOCTD
oynpoBoAHUKOB. CBoiicTBa p—n-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHL.

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



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

TexHudeckre yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYIPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COTMPOTHUBICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUTOIIA/IN TONIEPEYHOI0 CEYEHUS U MaTepHalia.

CMmeliaHHOE COeIMHEHNE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHHe >BIEKTpOABMKYIIEH cuibl. KopoTkoe 3amblkaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EHKa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIbI UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiiacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHUCTEMBbl YypaBHEHW, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: Mexanndeckoe NBWKEHUE B JKHBOW mpuponae, auddysus, ocmoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, KUJKOCTEU U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
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 (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHbIE MarHuThl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyNIepHO3UIIMU MAarHUTHBIX TMOJIEH.
JluHMM MarHuTHOW WHAYKIUHW. KapTMHa JWHUNA MArHUTHOW WMHAYKUIUAH TIOJIS
NOCTOSIHHBIX MAarHUTOB.

MaruutHOoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJisl JJIMHHOTO MPSAMOr0o MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

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

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKIUU. [IOoTOK BEkTOpa MarHUTHOM
UHIYKIUKU. OJIEKTPOABMXKYIIAs CWIAa MWHAYKUUHU. 3aKOH HJIEKTPOMAarHUTHOU
nHaykuuu Gapanest.

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

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOIO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABWKYIIEN CHJIbI MHAYKUMU OT CKOPOCTH WU3MEHEHUS
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. [lepuon, wacrora, amruintyaa u ($aza xosieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTreMaTHU4EeCKUH MAsTHUK. YPaBHEHHE TapMOHUYECKUX
kosieOanuii. [IpeBpalenre sHeprun nMpu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMH Konebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromuX KojeOaHUsAX. BhIHYKIEHHBIE MEXaHUUYECKUE
koJnebanus. Pezonanc. BelHYKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaAHNUS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTB
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa U
HaIPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOTMYECKHE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: BIEKTPUYECKUUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHOW CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COCIMHEHHHM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb AMHUY 3JeKTpOonepeIadH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPUOA MalbIX KoleOaHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LIEMH U3 MOCIIEI0OBATENBHO COSTMHEHHBIX
KOHJEHCaTopa, KaTyIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHudeckue BOJHBI, yclioBuUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
HNurtepdepenius n qudpaxims MeXxaHMIECKUX BOJIH.

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

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYCHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomarautHoit BosiHe. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTPa)X€HHUE, MpEIOMIICHUE, MOoJsapu3anus, Audpakuus,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TEAEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneG:mromeecs Ten0 Kak HCTOYHUK 3BYKA.

HaGmronenre oTpakeHHsI ¥ MPEIOMIICHUST MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniiny u audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHUI.



HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPETIOMIIEHUE,
noJiipu3anus, 1udpaxius, HHTepdepeHuns.

Tema 3. Onmuxa

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

Otpaxkenue cBeta. 3aKOHBI oTpaxxeHus: cBera. I[locTpoeHue n3o00pakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOTIOTHBIN MMOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja TOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB 6enoro ceera. L{BeT.

Cobuparoiue 1 paccenBarolye TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHUE
U ONTHYECKasi cuia TOHKOW JuH3bl. [locTpoeHue n3o0pakeHuid B COOMPAIONIUX U
pacceuBaromux JuH3ax. @opmysia TOHKON JTUH3BL. Y BEJIMUCHHE, TaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hubpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM MaJ€HUM MOHOXPOMAaTHMYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

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

Jlemoncmpayuu

[IpssMONMHEWHOE pacCpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpuOOpHI.

[TonHOEe BHYyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

HccnenoBanne cBOCTB M300paKEHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Hab6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpaxiuu ceera.

Hab6monenne nucrnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOMIbIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBIO0 TH(PPAKITHOHHON PEIIETKH.

Habmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3mepenue nokazaresns NpeaoMIeHUs CTEKIIA.



HccnenoBanue cBOMCTB N300paKe€HUM B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKON YACTHLIBIL.

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

Pazgea 7. KBantoBas pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA C €T0 YACTOTOU. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. 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 -4acTHIl.
[Inanerapnas Mmogmenp aroma. lloctynmatel bopa. M3nydenume u mnormiomeHue
GbOTOHOB TpW mepexojie aToMa C OJHOTO YPOBHS JHEPrHUHM Ha Jpyroil. Bumsr
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boaubl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

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

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyYEHUS.

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
manydyeHusi.  CoiictBa  anbda-, Oera-, Tramma-uzinydeHus.  BrusHue
PaaUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

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

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

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jlepekt macchl siapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiiemMbl W TEPCHIEKTUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble yacTUlbl. OTKpBITHE TO3UTPOHA.

Mertobl HAOJIIOIEHNS U PETUCTPALIUN JIIEMEHTAPHbBIX 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, 1abopamoprsie pabomsl

HccnenoBanne TpeKkoOB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zien 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3BéznHoro Heba. Co3Be3nusi, spKU€ 3BE3/bI, MJIAHETHI, WX BUIUMOE
JIBIOKEHHE.

CoJiiHEUHAs cucTeMa.

Connne. ComHeuHass akTUBHOCTb. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOW MOCIIENOBATEIbHOCTH. BHYTpeHHee CTpoeHue



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

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
I'anaktuke. Tunel ranakTuk. Paguoranaktuku u xBazapsl. YEpHBIE ABIPBI B AApax
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 cO3Be3A1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromnee NOBTOPEHNE

Ponsr ¢u3ukm wW  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJib (U3MUECKOW TEOPUU B
dbopMupoBaHUY MPEACTABICHUN 0 (U3UUECKON KapTHHE MHUpPa, MECTO (PU3UUECKOI
KapTUHBI MHpa B 00OIIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce oCyIIeCTBISETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMM MaTEeMAaTHKH,
OMOJIOrMH, XUMHH, Teorpadyu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHWEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAay4HbIH (akT, rumores3a, (u3MYecKass BEIUYMHA, 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 IPOEKIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMH, TPU3HAKA TOJ00MS TPEYTrOJbHUKOB,
OTIpeJICIICHHE TUIONIA N TIOCKUX (puryp u 00bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKAsA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUIMYECKON PEIIETKH, CIIEKTPaIbHBIN aHAIH3.



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

Texnonocusa: JMHUW DJICKTPOIEpEAad, TEHEpPaTop IEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKLMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



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

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YPOBHE CpEIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHI

JIn4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0mKHBI
OTpa)kaThb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEUW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOUIHX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OTBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKTAHCKOM MO3UIIUKM 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYENIOBEYECKUX T'yMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHu3allNy;

YMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHOTUYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTh POCCUNCKOM I'PAKIAHCKOU UAEHTUYHOCTH, TAaTPHOTH3MA;

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;

5) TPyA0BOr0 BOCIIUTAHUS:



MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(bU3UKHM HAa TPOTSHKEHUH BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

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

IJIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

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

7) HEeHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

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

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JaelcTBUS:
CaMOCTOSITeIbHO  (OPMYJNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodIieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh ILENU JACATCIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTHM W  TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKHUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
[EJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJIMHUPOBATH U BBIMOJHATH Pa0OTy B YCIOBUSX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICUCTBHUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciienoBareibCKue 1€HCTBHUA:
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIICHHs 3aiad (U3NYECKOTO COJEpKaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €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 €€ PeIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeILCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

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

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3a/Jadydl B 00pa30BaTEIBHOM
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHTHh 3HAHUS 1O (HU3MKe B MPAKTHYECKYI0 001acTh
KHU3HEICSITETLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

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

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3NUECKOIO COAEpKAaHUS U3
HUCTOYHMKOB PpAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IIOWCK, aHaJIM3,
CHUCTEMAaTU3allMI0 M HUHTEPIpETalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (opm
IpEeCTABIICHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMALINH;

UCMOJb30BaTh  CpeACcTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBAaHUI YPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHrs, MPaBOBBIX W JITHYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKAHHUS B Pa3IMYHBIX (opmaTax C
yu€TOoM Ha3zHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
(Gopmy mpencTaBiICHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBJISITH OOIIIEHHE Ha YPOKaX (PU3UKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacrio3HaBaTh MNPEANOCHUIKM  KOHQIUKTHBIX CUTyallud M CMST4arh
KOH(JIMKTHI;



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

IIOHMMAaTh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOM U WHIMBUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATH JEUCTBUA II0 €€ JOCTHKEHUIO: COCTaBJATH IUIAH JCUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKJIaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

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

pejjaraTb HOBBIE IPOEKTHI, OLCHUBATh MWJAEHU C TO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATH MO3HABATENIbHYIO NESITEbHOCTh B 00JIacTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
cOOCTBEHHBIE 3a]1a4H;

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

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaTH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 33 PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OMBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO OSPYIUIUA B 00JacTH
($u3HUKYU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaATENBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHH  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHU;

WCIIOJIB30BaTh NMPUEMBI peieKCUu IJis OLICHKUA CUTYallH, BHIOOpa BEPHOTO
pELICHUS;



YMETh OIICHMBAaTh PHUCKHM W CBOECBPEMCHHO MPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTryMEHTHl APYTHX TIPU aHAIU3E pPE3yIbTaTOB
NESTETHHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NEeSATETHHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIBTATOB OCBOSHUS ITPOTPAMMBI T10
buzuke [ ypoBHS cpeaHero oOlmiero oOpa3oBaHHS Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH WUHTCIIJIEKT, TIPEIIOIar afoIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAOIIETO CIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HANPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOM cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIUPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE IMPUHUMATH
OTBETCTBCHHOCTh 3a CBOE TIOBEJCHHME, CIIOCOOHOCTh aJanTHPOBAThCSI K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

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

AOMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOILIMOHATIBHOE COCTOSIHHE
IpYTuX, YYUTBIBATH €ro TPH OCYUIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, POSBIATh UHTEPEC U pa3pemiaTh KOHOIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiacce npeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (U3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEPIMaIbHAs CUCTeMa OTcuéra, a0CONIOTHO TBEPIOE TENO,
WJICATBHBIN Ia3, MOACIN CTPOCHUS Ta30B, )KUIAKOCTEN W TBEPABIX TEJI, TOYCUYHBIN
ANEKTPUYECKUI 3aps]l IPU pelieHuu (U3NYECKUX 3aay;

pacro3HaBaTh (Qpu3HUecKue sIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEMHOE IBUKEHUE,
CBOOOJHOE MAaJEHUE TEJ, JBUKEHHUE MO OKPYKHOCTU, MHEPLUS, B3aUMOJEHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE >KUIKOCTEH M TBEPABIX Tel,
U3MEHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHNE, KOHJCHCAlMs, IUIABJICHUE, KPUCTAJUIM3alMs, KUIIEHHE, BIAXKHOCThb
BO3/1yXa, ITOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HAarpeBaHWHM B 3aKPBITOM COCYZE,
CBA3b MEXAY IapamMeTpaMH COCTOSHMS ra3a B M30IpOLECcCaX, JIEKTPU3ALHUS TeN,
B3aUMOJICHCTBUE 3aPs10B;

OMHUCHIBATh MEXAHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC TeJla, KHHETHUYECKasi SHEpPrusi, MOTEHIMAIbHAs SHEPrUsi, MEXaHU4eCKas
pabora, MexaHM4YecKass MOIIHOCTb; NPHU ONUCAHUU TNPABUIBHO TPaKTOBAThH
(bU3UYECKU CMBICI HCMOJB3yEMBIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYUHAMU;

ONUCHIBATh H3YUYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONIBb3Yd (U3MYECKHEe BEIUYMHBI: JaBJICHHE Tas3a, TeMIeparypa, CpeIHss
KHMHETUYECKasi PHEPTUSI XaOTUYECKOrO JABUXKEHHUS MOJIEKYJ, CpEAHEKBaJIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIONB3YEMBIX BEIMYHMH, WX
00O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(GU3MYECKYI0 BEIMYUHY C IPYTUMU BETUYUHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKHE BETWYMHBI: AIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE MOJIE, HAMPSIKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
IpU OINKCAHWW TPABUIBHO TPAKTOBATh (PUIUYECKUN CMBICT HCIOIB3YEMbIX
BEIMYMH, WX OOO3HAYECHUS W E€IMHUIIBI; yKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3MUYECKYIO BEIMUUHY C IPYTUMH BEIIMYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SBICHUS, UCIONB3Yys (pu3mdeckue
3aKOHBI M MIPUHIUIIBL: 3aKOH BceMUupHoro tsarotenus, I, I u III 3akonsr HerotoHa,
3aKOH COXPaHCHUS MEXaHUYECKOW DSHEPIrHM, 3aKOH COXPAaHEHUs HMITYJbCa,
MPUHIUIT CYNEPINO3ULIUA CWJI, TPUHIUI PaBHOMPABUS HHEPLUHAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY0 TEOPUIO CTPOECHHWs BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPETHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO ABHXKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHUS
JJIEKTPUYECKOr0 3apsana, 3akoH KyioHa, npu 3TOM pasnuyarh CIOBECHYIO
(GopMyITHUPOBKY 3aKOHA, €r0 MaTeMAaTHYE€CKOE BbIpaXEHUE U YCIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIE TIPUHIIHITBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3anyaTh yCJIOBHUS UX 0€30MaCHOIO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI 1O HCCICIOBAHUIO (PU3MUECKUX SBICHUH 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 U POPMYITUPOBATH
BBIBOJIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCJIIMYMHAMU  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(UKCHpPOBATH PE3yJBTATHI TOJYUYCHHON 3aBUCUMOCTH (DH3NYCCKUX BEIIMYMH B BHJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

cobJiro1aTh MpaBuia 0€30MacHOro TpyAa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTO DSKCIEPUMEHTa, Y4eOHO-HUCCIEOBATEILCKONM U MPOEKTHOU
NEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemiatb pacy€THbIE 3a7a4yd C SIBHO 3aJaHHOM (U3MUYECKON MOJEbIo,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUA 33a4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI U (POPMYJIBI,
HEOoOXOUMBIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLICHUBATh PEATbHOCTD
MOJIYYEHHOT0 3HAYeHUS (PU3NUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznvecKue SIBICHUS;

UCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETANUA U TPEIACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJSpHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHHOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (DM3MKE B MOBCETHEBHOMN YKU3HU JIJIS
oOecrieueHusi 0€30MaCHOCTH TPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTPONCTBAMH, NI COXPAHEHUS 370POBbS M COOIIOICHUS HOPM KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpylIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATh pabOTy TpYyNIbl, PALUMOHAIBHO pAcCHpeleisaTh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEUIEHUE pacCMAaTPUBAEMOM TPOOIEMBI.

K koHny o0yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HAa 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MeCTO (PU3uMKu B (HOPMUPOBAHUU
COBPEMECHHOM HAy4yHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKUA U
TEXHOJIOTMHM, B MPAKTUYECKOM NEATEIIBHOCTH JIIOJAEH, LENOCTHOCTh U €IMHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NUYECKUX MOJeNei:
TOUYEYHBIN AMEKTPUUECKHI 3apsiji, Jyd CBETa, TOUEUHbI UCTOYHHUK CBETA, siiepHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO siApa NP pelieHUH (PU3UUECKUX
3a1ay;

pacno3HaBath (pu3nyeckue ABICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JAECHCTBHUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, DOJEKTPOMATHUTHAs WHAYKIMS, JACHCTBME MArHUTHOrO TIONS Ha
IOPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHuTHbIE KOJEOaHUS U
BOJIHBI, NPSAMOJMHENHOE paclpOCTPAaHEHHE CBETA, OTPAKEHHUE, IPEIIOMIICHUE,
uHTeppepeHuus, audpakuus U NOJIIpU3alMsg  CBeTa, JAMCIEPCHs  CBeTa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYaTOro CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaANOaKTUBHOCTb;

ONMCHIBATh W3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pA3JIMUHBIX  Cpel) WU
AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI), HCIOJIBb3YS (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYILAs cuia, paboTa TOKa,
MHAYKIOUS MAarHUTHOro Imousisl, cwia Awmmepa, cuwia JlopeHna, MHIYKTHBHOCTb
KATYIIK{, 3HEPIUusl 3JEKTPUYECKOr0 M MArHUTHOIO IOJIEH, MEPUOA W 4YacToTa
KojeOaHuii B KoyieOAaTenbHOM KOHType, 3apsj U CWia TOKa B IpOLEcce
FapMOHMYECKHUX O3JEKTPOMArHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOsHUE W
ONTUYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBICT HCMOJNB3YyEeMbIX BEIMYMH, UX OOO3HAYeHHs] M €IWHUIIBI, YyKa3bIBaTh
(opMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTUMHU BEIMIMHAMU;

ONMCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHI, HCIOJbB3Ys
(u3HUecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, HEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MMOTypacnana, YHEPrus CBA3U



aTOMHBIX SiJIep, MpPU OIMUCAHUM MPABWIBHO TPAKTOBATh (DU3UYECKUN 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 U 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 OifHIuTelHa ans doTtodrddexra,
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 BBIPAKEHHE 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 10 MCCIENOBAaHUI0 (U3UYECKUX SIBICHUUA H
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
BBIBOJIbBI;

OCYIIECTBIISITH MPSMbIE M KOCBEHHBbIE U3MEPEHUS (PU3NYECKUX BEIMYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIeIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
W3MEPEHUl: TPH STOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJE TaOIUI] ¥ TPadUKOB,
JenaTh BBIBOJBI 110 PE3yJIbTaTaM HCCIIEI0BaHUS;

coOmroaTh mpaBuiia 0€30MacCHOTO TPyAa MpHU MPOBEACHUHN WCCIEIOBAHUNA B
paMKax y4eOHOIro SKCIEpHUMEHTa, Y4eOHO-UCCIENOBATENbCKOM W MPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemaTth pacy€THble 3a7a4dl C SBHO 33aJaHHOM (DU3UYECKONW MOJIEIbIO,
UCIOJNIB3YSI (PM3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHANIM3a YCIOBUS 3a1a9U
BEIOWpATh (DU3UYIECKYIO MOJEIb, BBICIATh (PU3NYECKHE BETUYUHBI U (POPMYIIBI,
HEOOXOqUMbIE Jid €€ PEIICHHs, MPOBOAUTh PACUEThl M OLEHUBATh PEATbHOCTH
MOJIYYEHHOI'0 3HaY€HUs (PU3NUECKON BETUUUHBIL;



pellaTh Ka4eCTBEHHBIE 3a1aul: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBY IO
LIETIOYKY pACCYKICHUU C OIOPOM Ha MU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUs;

MCITI0JIb30BaTh ITPU PEILICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUMU I IOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALMU U INPEIACTABICHUA
y4eOHOM M HAy4YHO-NOMYJSIPHOM HMHQPOpPMALMM, MOJYYEHHOW U3 Ppa3IMYHBIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYyYaEMYI0 HH(POPMALHIO;

OOBSACHATh NPUHLIMUIBI ACHCTBUS MAIIUH, MOPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOUIEr0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS IO (PU3MKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpUOOpaMu M TEXHUYECKUMU
yCTPOIMCTBAaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

pabotaTh B TpyHIie C BBHIMNOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIaHUPOBaTh pPAa0OTy TPYNMbl, PALUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATD JIEATEIIBHOCTh B HECTAHIAPTHBIX CUTyalUAX, AJ€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAaEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

Ne KosmmuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBanue

n (uudgpossbie)
pa3aesioB U TeM Kontpoabsnbl | IIpakTnyeckn

/ Bcero o0pa3oBaTe/IbHbIE
NporpamMmbl e padoThI e paboThI

n pecypcbl

Paznea 1. PUBUKA U METO/JbI HAYUYHOTI'O ITIO3HAHUA

bu6mmoreka [IOK

dus3nka 1 METOIBI

1.1 2 https://m.edsoo.ru/7f41bf7
HAy4YHOTO TIO3HAHUS 5
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 | Kunemarnka 5 https://m.edsoo.ru/7f41bf7
2
bu6moreka [IOK
2.2 | Junamuka 7 https://m.edsoo.ru/7f41bf7
2
bu6moreka [IOK
3aKOHBI COXpaHCHUS B
2.3 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHKE )
Wroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
OcHOBEHI bu6mmoreka [IOK
3.1 | ™MonekynspHO- 9 1 https://m.edsoo.ru/7f41bf7

KUHETHYECKOM TCOpHUn

2




bubmunorexa LIOK

OcHOBBI
3.2 10 https://m.edsoo.ru/7f41bf7
TEPMOIMHAMUKHA 5
ArperatHble bubnuorexa [IOK
3.3 | coCTOsIHUS BEIIECTBA. 5 https://m.edsoo.ru/7f41bf7
®a30BbIE IEPEXOBI 2
Hroro no pazneny 24

Paznea 4. DJIEKTPOJANHAMUKA

bu6moreka [IOK
4.1 | DmekTpocTaTuka 10 https://m.edsoo.ru/7f41bf7
2
ITocTossHHBII
. bubnuotexa [JOK
ANEKTPUIECKUH TOK.
4.2 12 https://m.edsoo.ru/7f41bf7
Toku B pa3uyHbIX )
cpenax B
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBILEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME




11 KVIACC

Ne KoimuecTBo yacos DJIEKTPOHHbIE

n  HaumeHoBaHue pa3ae/ioB (uudposbie)
KoHuTpoJubsH IIpakTHyeck

/ | W Tem mporpamMmsl Bcero o0pa3oBaTe/ibHbIE
ble padoThI He padoThl

n pecypcsl

Paznea 1. QJIEKTPOJANHAMUKA

| MaruauTHOE TI0JTE. bu6moreka [IOK
| ' DneKTpoMarHuTHas 11 1 3 https://m.edsoo.ru/7f41c9
WHTYKIAS Tc
Hroro no pazneny 11

Paszpen 2. KOJIEBAHUSA U BOJIHBI

) MexaHnueckue u bubnuoreka [JOK
{ ' 3IEKTPOMArHUTHBIE 9 1 https://m.edsoo.ru/7f41c9
KoJie0anust Ic
2. MexaHnndeckue u bubmuorexa LIOK
5 1 https://m.edsoo.ru/7f41c9
2 3JIEKTPOMArHUTHBIC BOJTHBI ~c
bu6moreka [IOK
2.
3 Ontuka 10 3 https://m.edsoo.ru/7f41c9
Tc
Wroro no pazgeny 24
Pazgen 3. OCHOBBI CHEI.IHA.JIBHOﬁ TEOPUU OTHOCUTEJIBHOCTHU
. bu6moreka [IOK
3. OCHOBBHI cIIelIIaaIbHON
4 1 https://m.edsoo.ru/7f41c9
1 TEOPUH OTHOCUTEILHOCTH e

Hroro no paszneny 4




Paszgen 4. KBAHTOBAS ®PU3UKA

. bubnuoreka [{OK
4, DJIEeMEHTHI KBAaHTOBOU
6 https://m.edsoo.ru/7f41c9
1 OIITHUKU
Tc
4 bubnuoreka IIOK
2' Crpoenue atoma 4 https://m.edsoo.ru/7f41c9
Tc
4 bu6moreka [IOK
3' ATtoMHOE SIpO 5 https://m.edsoo.ru/7f41c9
Tc
Hroro mo pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6mmoreka [IOK
5. DneMEeHTHI aCTPOHOMUH U
7 https://m.edsoo.ru/7f41c9
1 acTpopU3NKU e
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHHUE
6 bu6mmoreka [IOK
1' O6o0maroiiee MOBTOPEHUE 4 https://m.edsoo.ru/7f41c9
dc
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

HpHMOJ'II/IHCI/IVHOe JABHIKCHHUC

10 KIIACC
A Kosau4vecTBO 4yacoB DJIeKTPOHHBbIE
Jara
n Koutpoan uudpospie
Tema yYpoka HpaKanec HU3y4YeH
/ Bcero HbIe o0pa3oBaTejibH
KHe padorbl | HA
n padoThI ble pecypchbl
bubmmoreka
®du3nKa — Hayka O MPUPO/IE.
[HOK
1 | HayuHble METOABI MO3HAHUS 1
oK AFOLLErO MDA https://m.edsoo.ru
PYHAIOM P /{03262
Ponb u mecto pusuku B
. bubnnoreka
(hopMUPOBaHUHN COBPEMEHHOM OK
2 | Hay4yHOUW KapTUHBI MHpa, B 1 1
MPAKTHIECKON JCSITeILHOCTH Wipsafim.edsoo.ru
paKti A /03366
oaen
MexaHnueckoe OBUKECHUE.
bubnuoteka
OTHOCHUTENBHOCTh
[HOK
3 | MEXaHUYECKOTro JBH)KCHUS. 1
leneMeLICHIE. CKODOCTE https://m.edsoo.ru
POMCIICHILE, CKOPOCTD, /f0c3508
YCKOpEHHE
bubnuoteka
4 PaBHOMEpHOE TPsIMOJIMHEHHOE | I[IOK
JIBUKECHUE https://m.edsoo.ru
[ff0c3620
bubnuoteka
5 PaBHOyCKOpeHHOE | [HOK

https://m.edsoo.ru
[ff0c372e




CB00OOHOE TTa/ICHHUE.

bubmmoreka

K
YckopeHnue cB0OOHOTO 1o
S — https://m.edsoo.ru
/ff0c39cc
. bubnnoreka
KpuBosmmHeliHOE nBUXKEHUE. OK
JIBMKEeHHE MaTepruaIbHOU 1
TOUKI 110 OK HoCTH https://m.edsoo.ru
PYyx [ff0c3ada
[IpuHIUIT OTHOCUTETBHOCTH bubanorexa
INanunes. MHepunanbHele LIOK
cuctemsl otcuera. [lepBriit https://m.edsoo.ru
3axoH Herotona /ff0c3be8
Macca tena. Cuina. [puniun bubnuoteka
cyneprno3uiuu cuil. Bropow I[IOK
3akoH HproToHa 11t https://m.edsoo.ru
MaTepuaabHOW TOUKU /ff0c3be8
bubnuoreka
Tperun 3akon HerotoHa 1uist ILHOK
MaTepUAIIbHbIX TOYEK https://m.edsoo.ru
/ff0c3be8
bubnuoteka
3aKOH BCEMHPHOTO TATOTEHMUS.
I[HOK
Cuna Tsxectu. [lepBas
KOCMHYECKAS CKOPOCTh htps//m.edsoo.u
P /£0c3d00
bubnuoteka
Cuna ynpyrocru. 3akoH ['yka. I[HOK

Bec tena

https://m.edsoo.ru
/ff0c3el8




Cuna tpenus. Koapdunment bubnuoteka
TpeHusi. Cuiia CoNnpoTHUBICHUS LIOK
IIpYU ABIDKEHUU TEJIa B https://m.edsoo.ru
JKMJKOCTU WJIH Ta3e [ff0c3f76
[ToctynarensHo€E 1
BpAILIATENBHOE JBUKECHUE bubnuoteka
a0COJIFOTHO TBEPJOTO TEa. [HOK
MowmeHnT cubl. [lnedo cuisbl. https://m.edsoo.ru
VYcnoBus paBHOBeCHs TBEPIOTO /ff0c41a6
Tena
NMnynsc maTeprabHOM TOYKH,

bubnuoreka
CHUCTEMBbI MAaT€PUAITbHBIX TOYEK.

[HOK
Nmnynbe cuitbl. 3aK0H
COXDAHCHIS HMIVIbCA https://m.edsoo.ru

P yaIbed. /£0c43d6

PeakTuBHOE nBHXKEHUE
PaboTa 1 MOIIHOCTE CHJIBL.

bubnuoreka
Kunernueckas sneprust OK
MatepuaibHOW ToUKU. Teopema 1
00 U3MEHEHUU KUHETUYECKOW Wuipsidimedsoo.ru

/ff0c4502
SHEPTruu
[loreHunanpHas sHEprus.
[loTreHunanpHas sHEpPrust bubnuoreka
ynpyro aeGopMuUpoBaHHOU HOK
npyxuHsbl. [loTeHunanbHas https://m.edsoo.ru
SHEPTHUs Teja BOIHU3U [ff0c461a
MMOBEPXHOCTH 3E€MIIN
[loTeHumanbHbIE U

bubnuoreka
HEMOTEHIMaJIbHbIe CUIIbl. CBA3b 1IOK

pa6OTI>I HCMMOTCHIMAJIbHBIX CHUJI




C U3MEHEHUEM MEXAHUYECKON

https://m.edsoo.ru

SHEPIUM CHCTEMBI TeJl. 3aKOH [ff0c478c¢
COXpPAaHEHUS MEXAHUYECKOH

SHEPTUH

Jlaboparopnast pabota

«MccnenoBanue cBsizu pabOTHI

CHUJIBI C U3BMEHEHUEM

MEXaHUYECKOM PHEPTrUu Teja Ha

MIpUMeEpE PACTIKEHUS

PE3UHOBOTO JKI'yTa»

KonTpomabHas pabora no teme bubnuoreka
«Kunemaruka. Jlunamuka. LHOK

3aKOHBI COXpPAHEHUS B https://m.edsoo.ru
MEXaHHUKE» /ff0c4b74
OCHOBHBIE NIOJIO)KEHUS bubnuoreka
MOJIEKYJISIPHO-KUHETHYECKO M HOK

teopun. bpoyHoBckoe https://m.edsoo.ru
newkenue. duddysus /ff0c4dc2

XapakTtep JBUKEHUS U
B3aMMO I CTBUS YaCTHUII
BemecTBa. Mojenu cTpoeHus
ra3oB, XKUIKOCTEH U TBEPIBIX
Ten

Macca monekyn. KonuuectBo
BemiecTBa. [locrostHHas
ABoraapo

TennoBoe paBHOBECHE.
Temmeparypa u e€ usMepeHue.
[Ikana remneparyp Llenscus




bubmmoreka

Wneansueiii raz B MKT. LIOK

OcnoBHoe ypaBHeHue MKT https://m.edsoo.ru
[ffOc4fde

AOGcouoTHas TeMIIepaTypa Kak

Mepa CpelHEW KHHETUYECKON bubmotexa

SHEPTUH JIBIKCHUS MOJIEKYIL. HOK

YpaBaenune Menjeneena- Bipsdm.edhoo.ru
/ff0cS11e

Kitaneiipona

3akoH JlanpToHa. ["a30BbIC

3aKOHBI

JlabopaTtopHnast pabota

«MccnenoBanme 3aBUCUMOCTH

MEX1y ITapaMeTpaMu COCTOSTHUS

pa3peKEHHOTO ra3a»

H3omporiecchl B UieaibHOM rase bubmmorexa

1 UX rpaduyueckoe HOK

HpejCTaBICH e https://m.edsoo.ru
/ff0c570e

Buyrpennsia sneprust

TEPMOJIMHAMUYECKOU CUCTEMBI Bubnuoreka

U CHOCOOBI €6 U3MEHEHUS. I[IOK

KomnuecTBo TemoTe 1 padbora. https://m.edsoo.ru

Bnytpennss sHeprus /ff0c5952

0JJHOAQTOMHOTO HJICaJIbHOTO T'a3a
bubnuoteka
[HOK

Buns! Tennonepenaun

https://m.edsoo.ru
/ff0c5c36




VY nenbHasg TEIUIOEMKOCTD bubaunorexa
3 | BemecrBa. KomnuecTBo TenunoTs LIOK
2 | mpu Terionepeaaye. https://m.edsoo.ru
AnmabaTHBIN ITporecc /£f0c5¢36
. bubmmoreka
3 [TepBrIii 3aKOH TEPMOTUTHAMHUKHI OK
Y €ro IPUMEHEHUE K 1
3 OMDOLECCAM https://m.edsoo.ru
pol [Ef0cSefc
bubanorexa
3 Heob6patumocTs npoiieccoB B 1IOK
npupoae. Bropoii 3akon
4 T: I\}ZO HHaMHiﬂ https://m.edsoo.ru
pMOZ /£f0c6230
bubanorexa
3 | IIpunuun neicteus u KITQ [HOK
5 | TEIIOBOM MAIlIUHbI https://m.edsoo.ru
/ff0c600a
3
6 uxn Kapuo u ero KIIJ]
3 | DKOJIOTHYECKHE TPOOIEMBI
7 | TEnI0’HEPreTUKU
3 O6o0maromuii ypok BHO61JEHOTeKa
«MounekynsipHas (pu3uka. 1
8 OCHOBBI TEPMOIUHAMUKUY hitps://m.edso0.ru
pMOZ /06938
bubaunoreka
KonTtponbHas paboTa o teme
3 LHOK
«MounekynsipHas (hu3HKa.
9 https://m.edsoo.ru

OcHOBEI TCPMOANHAMUKUN»

/ff0c6a50




[TapooOpazoBanue u

bubmmoreka

[HOK
KOHJIeHcanus. Mcnapenue u
CHIICHUE https://m.edsoo.ru
/tf0c63b6
bubanorexa
AOCOJIIOTHAS. ¥ OTHOCHUTEIIbHAS
[HOK
BJIA)KHOCTh BO3/AyXa.
HachieHHbIH Ha https://m.edsoo.ru
m p /F0c64d8
TBépnoe Teno.
Kpucranmnaeckue u amopdusie bubnuoteka
Tesla. AHM30TPOTIUS CBOUCTB [IOK
KpucTauioB. JKuakue https://m.edsoo.ru
Kkpuctamisl. COBpeMEHHbIE [ff0c65f0
MaTepHabl
bubnuoreka
[InaBneHue U KpUCTATIU3ALMSL. OK
VnenbHasg TEIUIOTA IDIABJICHUS. 1
T — https://m.edsoo.ru
y 1 /06708
bubanorexa
VYpaBHeHHE TEIJIOBOro OaaHca OK
https://m.edsoo.ru
/{f0c6820
bubaunoreka
DJeKTpu3aus Tell.
- HOK
DNeKTpudeCcKuM 3apsia. JIBa
BHJA DJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru
o p P /ff0c6bcc
[IpoBOIHUKH, TUATIEKTPUKHU U bubnuoreka
MOJIYITPOBOJHUKH. 3aKOH [IOK
COXpaHEHUs DIIEKTPUIECKOTO https://m.edsoo.ru
3apsaa /ff0cbbec




B3anmoneucrBue 3apsios.

bubmmoreka

3akon Kynona. Toueunsin’ HOK
SeKTpIIeCKHH 38D https://m.edsoo.ru
[ffOc6bced
Hamnpsxénnocts
bubnuoteka
BIEKTPUYECKOTO MOJIA. OK
[IpuHnun cyneprno3unun 1
- https://m.edsoo.ru
NEKTPUYECKUX MoJIen. JInHum H0c6dE
HANPSKEHHOCTH -
Pabota cun bubnuoteka
ANEKTPOCTATHYECKOTO MOJIS. [HOK
[Torenuman. PasHocTh https://m.edsoo.ru
IMMOTEHIIHMAJIOB /ff0c6f00
[IpoBOAHMKH W AUDIIEKTPUKH B bubnuoteka
JJIEKTPOCTATUYECCKOM II0JIC. HOK
Jusnexkrpuueckas https://m.edsoo.ru
MPOHUIAEMOCTH /ff0c7018
bubnuoteka
. OK
DnekTpoeMKocTh. KoHnaencarop 1
https://m.edsoo.ru
/ff0cT7126
. bubnuoteka
DIEeKTPOEMKOCTD IJIOCKOTO
I[HOK
KOHJIEHCAaTopa. JHEeprus
https://m.edsoo.ru
3apsKEHHOTO KOHJIEHCAaTopa I0cT2c0

JlaGopaTopHas pabora
"N3mepenue 31eKTpoEMKOCTH
KOHJeHcaropa"




[IpuHnun neiucTBys U
pPUMEHEHHE KOH/IEHCATOPOB,
KOITUPOBAJILHOTO arrapara,
CTPYMHOTIO IIPUHTEpA.
DNeKTpoCcTaTUYECKas 3alluTa.
3a3eMIiIeHHE JIEKTPOIpuOOpOB

DneKTpUYeCcKuil TOK, YCIOBUS
€ro CyIIECTBOBAHUSI.
[TocTosiHubIM ToK. Cuta Toka.

Hanpsokenne. ConpoTuBieHue.

3akon OMa Jyist y9acTKa 1enu

ITocnenosarensHOE,
napajuIesIbHOE, CMEIIAaHHOE bubnuoreka
COCIMHEHUE MTPOBOTHUKOB. 0.5 [HOK
Jla6oparopHas paboTa ’ https://m.edsoo.ru
«M3yyeHue cMenaHHoro [ff0c74£0
COCIIMHEHUS PE3UCTOPOBY»
bubnuoteka
PaboTta u MoIIHOCTH
LIOK
AJIEKTPUIECKOTO TOKA. 3aKOH
Tixoyns-Jlena https://m.edsoo.ru
4 i /ff0c7838
3axoH OMa 11 OJIHOU
(3aMKHYTOM) 3IIEKTPUYECKON
bubnuoteka
nenu. KopoTkoe 3amMbikaHue. OK
JlaGoparopnas pabora 0.5 1
«3mepenue DJIC ncrounmka hitps://m.cdsoo.cu
P /ff0cTae0

TOKa U €Tr0 BHYTPCHHECTO
COIIPOTUBJICHU»




PezepBHpiil ypok. KonTposibHas

bubnuoteka
paboTta o Teme
n n L[OK
DnekrpoauHamuka' /
Bcepoccuiickas mpoBepouHas Bipsafimedhoo.ru
P POBEP /f0c8c56
pabora
O06o06marmuii ypok bubnmroreka
«DQNeKTpoIMHAMUKa» / [HOK
Bcepocculickas npoBepoyHast https://m.edsoo.ru
pabota /ff0c88be
DNeKTpOHHAas MPOBOJIUMOCTh
TBEPABIX METAJLIIOB.
3aBUCUMOCTb COTIPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh
DIJIEKTPUYECKUHU TOK B BaAKyyMe.
CBouCTBA JIEKTPOHHBIX ITYYKOB
[TonynpoBoAHUKH, UX
bubnuoteka
coOcTBeHHas U MpUMecHast OK
MpoBOAUMOCTh. CBOMCTBA p—n- 1
HeDEXO1a https://m.edsoo.ru
bexose. /ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEKTPUUYECKUU TOK B
bubnuoteka
pacTBopax U paciuiaBax
I[HOK
AIIEKTPOJIUTOB.
SHEKTPONHTHICCKAS https://m.edsoo.ru
P /f0c82ba
JMCCOLMAITUS. DIEKTPOIIN3
DNEeKTpUYECKUU TOK B ra3ax. bubnuoreka

CaMOCTOSITCIbHBIN U

[MOK




HECaMOCTOSTEIIbHBIN pa3psil.

https://m.edsoo.ru

Monnus. ITnazma /ff0c84ae
DneKTpudeckrue npuOOphI U bubnuoteka
6 | YCTpOMCTBa M UX MPAKTUYECKOE | IIOK
6 | npumeHnenue. [IpaBuna TeXHUKU https://m.edsoo.ru
0€e30acCHOCTH /ff0c86fc
KonTposbHas paboTa no teme bubnuoreka
6 | «Onekrpocraruka. IlocTosHHbIH | IIOK
7 | oanekTpuyeckuil TOK. TOKU B https://m.edsoo.ru
Ppa3INYHBIX Cpeaax» /ff0cB8a8a
. bubnmmoreka
PesepBHBIi ypOK.
6 . [HOK
O6o0maromuii ypok 1Mo TeMam 1
8 10 xacca https://m.edsoo.ru
/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME




11 KVIACC

N KounyecTBo yacoB DJIeKTPOHHBbIE
Jara
Iy KonTtpoas uupposbIie
Tema YpoKa HpaKanec N3Yy4YeH
/ Bcero HbIE o6pasoBaTe/bH
KHe padoTbl | HA
mn padoTbI ble pecypchbl
[TocTostHHBIE MAarHUTHI K X
N bubmmoreka
B3auMo/ieiicTBue. MarHuTHOE
. [HOK
nose. Bexrop marHuTHOM 1
1 a oif https://m.edsoo.ru
WH v, JInHUM MarHUTHOM
AV /f£0c9778
WHIYKITUU
MarauTHO€ 10Jie MPOBOHUKA bubnuoteka
) ¢ TokoM. OnbIT DpcTena. 1 [HOK
B3anmopericTBre mpoBOHUKOB https://m.edsoo.ru
C TOKOM [ff0c98fe
bubnuoreka
JlaGopaTtopHnas pabota
[HOK
3 | «HM3yyeHue MarHuTHOTO MOJIs 1 1
TOKOMY https://m.edsoo.ru
KaTYyIIKHU C
s /£0cO8fe
JlelicTBME€ MarHMTHOTO TIOJISI Ha
MIPOBOJIHUK ¢ TOKOM. Cuia BubnuoTeka
4 Awmriepa. JlabopaTtopHas pabora 1 1 LIOK
«HccnenoBanue nencTBus https://m.edsoo.ru
IIOCTOSIHHOTO MAarHuTa Ha /ff0c9acO
pPaMKy ¢ TOKOM»
JleficTBEe MarHUTHOTO MOJIS Ha bubauoreka
5 JBUKYILYIOCS 3apsKEHHYIO | HOK
yactuny. Cuia JlopeHua. https://m.edsoo.ru
Pa6ota cunsl Jlopenna /ff0c9df4




ONEeKTpOMarHUTHAsE UHIYKIHS.
IToToK BEKTOpa MarHUTHOMN
uHaykuu. JJ1C uHAyKIUH.
3aKoH 3JEKTPOMarHUTHON
nHaykuun Papanest

bubnunoreka
JlaGoparopnas pabota OK
«HccnenoBanme sSIBIICHAS I
SJIEKTPOMArHUTHON MHIIYKIIHHY hitps://m.edsoo.ru
P e /ff0cal50
NHayKTUBHOCTB. SIBIEHUE
camouHaykuuu. IJ1C bubnuoreka
CaMOMHAYKIIMU. DHEPTUs LIOK
MarHUTHOTO MOJIA KaTYIIKH C https://m.edsoo.ru
TOKOM. DJIEKTPOMarHuTHOE [ff0ca600
mnoJjie
TexHuyeckue yCcTpoicTBa U X
MPUMEHEHHUE: TOCTOSIHHBIE
MAarHUThI, JIEKTPOMAarHuThI,
3JIEKTPOJIBUTATEIb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX
YacTHIl, THAYKIIMOHHAS TI€Yb
. bubnunoreka
O06o06maromuit ypok
HOK
«Mar"auTHoe mnoJe.
5 https://m.edsoo.ru
JIEKTPOMAarHUTHAS WHIYKIIUS
p Y /ff0cab82
bubanoreka
KonTponpHas paboTa mo Teme LIOK

«Mar»uuTtHoe noiJie.
DneKTpoOMarHuTHask UHIYKIIHUS)

https://m.edsoo.ru
/ff0cad58




CB00OOAHBIE MEXaHUYECKUE

bubnnoreka
Kosebanus. I'apMoHMUYECKHe
HOK
Kosiebanus. YpaBHEHHE
ADMO oc oneGami https://m.edsoo.ru
rapMOHHYECKHUX KOJICOaHUH.
P /f0caf06
[IpeBpatienue s3Hepruu
JlaGoparopnas pabota
«HccaenoBanne 3aBUCUMOCTH
Mepuoa MaJibIX KoJieOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH
Y MacChl Tpy3a»
KonebaTenbHbIW KOHTYP.
CBobOoaHbIe
AJIEKTPOMAarHUTHBIE KOJIeOaHus bubnuoreka
B UJI€AJIbHOM KOJ1€0aTeIbHOM [IOK
KOHTYpE. AHAJIOTHS MEXIY https://m.edsoo.ru
MEXaHUYECKUMU U /ff0cb820
ANEKTPOMArHUTHBIMU
KoJIeOaHUsIMH
®opmyna TomcoHa. 3aKoH Bubauoreka
COXpaHEHUs SHEPTHH B [IOK
AoeaIbHOM KOJIe0aTeIbHOM https://m.edsoo.ru
KOHTYpe /ff0cb9c4
[IpencraBienue o 3aTyXaroOMIKUX
bubanoreka
KoJeOaHusx. BelHy)IeHHbIE OK
MeXaHUYECKHE KoJieOaHus. 1
Pe3onanc. BeiHyX1eHHbBIC hutps://m.edso0.ru
- DPIHYH /ff0cbb86
AIIEKTPOMArHUTHBIE KOJeOaHus
[IepeMeHHBIN TOK. bubnuoreka
CunyconaibHbIN [HOK




MEPEMEHHBIA TOK. MOILIHOCTH
IIEPEMEHHOT0 TOKA.
AMIUTMTYIHOE U IEUCTBYIOLIEE
3Ha4YE€HHE CHJIBI TOKA U
HaIpPSHKEHUS

https://m.edsoo.ru
/ff0cbd34

Tpanchopmarop.
[IpowusBoacTBO, epenaya u
MOTpeOIeHNE AIIEKTPUUECKON
SHEPTUU

VY CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE ATEKTPUIECKOTO
3BOHKA, T€HEPATOpa
MEPEMEHHOTO TOKA, JIMHUN
NIeKTponepesayd

bubnnoreka
HOK
https://m.edsoo.ru
[ff0cc324

DKOJOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE
anektposHepruu. KymsTypa
UCII0JIb30BaHUSA
AIIEKTPOIHEPTHH B
MOBCETHEBHOU KU3HU

MexaHn4yecKue BOJIHBI,
YCIIOBUS PACTIPOCTPAHECHHUSL.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U AJTUHA
BoJHbL. [lonepeunsie u
MIPO/I0JIbHBIE BOJHBI

bubanoreka
HOK
https://m.edsoo.ru
[ff0cca54

3Byk. CKOpOCTB 3BYyKa.
I'pomkocTs 3ByKka. BeicoTa
tToHa. TeMOp 3ByKa

bubaunoreka
LHOK




https://m.edsoo.ru
[{ff0cccOc

SHGKTPOMaFHI/ITHI)IC BOJIHBI, UX
CBOHMCTBA U cKOpoCTh. [IIkana
QJICKTPOMArHUTHBIX BOJIH

bubnnoreka
[HOK
https://m.edsoo.ru
[ff0ccfe

[TpuHUUIIBEI panOCBA3U U
TeneBunenus. Pa3surue
CpeACTB cBs3U. Pannonokanus

bubnuoreka
Kontponbras padoTa [HOK
«Koiebanus 1 BOJTHBD) https://m.edsoo.ru

/ff0cc6f8
[IpsimonuHeiiHOe bubnuoreka
pacrnpocTpaHeHuE CBETa B [HOK
OJHOPOHOM cpene. ToueuHblid https://m.edsoo.ru
HUCTOYHHUK cBeTa. JIyd cBera /£f0cd350
OTtpaxeHue cBeTa. 3aKOHbI bubnuoteka
oTpaxeHnus csera. [locrpoenue [HOK
M300pakKeHUH B TUIOCKOM https://m.edsoo.ru
3epKaje /ff0cd4e0
IIpenomnenue ceera. [lonHoe bubnuoteka
BHYTPEHHEE OTPAKECHHUE. HOK
[IpenenpHbIH yroJ1 MoJHOTrO https://m.edsoo.ru
BHYTPEHHETO OTPAKECHUS [ff0cd7f6
JlaGopaTopHas pabora bubmmorexa

I[HOK

«I/ISMepeHI/IC IIOKa3aTeiid
MMpEIOMIICHUS CTCKIIA»

https://m.edsoo.ru
/ff0cd67a




JIunzel. [locTpoenue bubnuoteka

n300pakeHuil B TMH3E. [HOK

@opMyIia TOHKOU JINH3BI. https://m.edsoo.ru

VYBenuueHue JuH3bI [ffOcddle

Jlaboparopnas pabota

«HMccnenoBanne CBONWCTB

M300paKeHUH B JIMH3AX)

Hucnepcus cBera. CoxxHBIN

cocTaB Oenoro cBera. L[BerT.

JlabopaTtopHnast pabota

«Habmonenue nucnepcuu

CBETa»

WnTtepdepennus crera. bubmotexa

Judpakuus ceTa. HOK

JnpaKIHoHHas peméTKa https://m.edsoo.ru
[ff0ced22
bubnuoreka

[TonnepedHOCTH CBETOBBIX BOJIH. HOK

[Tonapuzanus cBera https://m.edsoo.ru
/ff0cf02e

OnTrueckue mpudOpPsI U

YCTPOMCTBA U YCIIOBUS UX

0€30MMacHOTO MPUMEHEHUS

['panu1ibl MpUMEHUMOCTH bubnuoreka

KJIACCUYECKOU MEXAHUKH. LIOK

ITocrynaTel ciequanbHOU https://m.edsoo.ru

TEOPHUH OTHOCHUTEIBHOCTHU [ff0ct862

OTHOCUTENBHOCTD bubnuoreka

OJHOBPEMEHHOCTH. LHOK




3ameIeHHe BPEMEHU U

https://m.edsoo.ru

COKpAaIICHUE JJINHBI [ff0cfad2
DHeprus u UMIYJbC bubnuoreka
PENATUBUCTCKOW YaCTHULIBI. [HOK
CBsi3b MacChl C SHEPTUEH U https://m.edsoo.ru
UMITYJIbCOM. DHEPIUsl TOKOS [ff0cfc68
bubnuoreka
KonTponsHas pabora «OnTuka.
[IOK

OcHOBBI cnienUanbHOM Teopun

https://m.edsoo.ru

OTHOCHUTEIILHOCTU JF0f610
bubnuoreka
®otonbl. Dopmymna [Tnanka. HOK
DHeprus U UMIynbc GpoToHa https://m.edsoo.ru
[ffOcfel6
bubnuoreka
OTKpBITHE U UCCIIETOBAHNE
[HOK

dboTtorddexra. OnbiTer A. I'.
CroneroBa

https://m.edsoo.ru
[ff0cffc4

3akoHbl poTodhdekTa. bubnuoreka
VYpaBHeHHe DWHINTEUHA IS I[HOK
dbotorddexra. «KpacHas https://m.edsoo.ru
rparuiay Gorodddexra /ff0d015e
Jasnenue cera. OnbiThl [1. H. bubamotexa
JleOeneBa. XuMudeckoe HOK

. https://m.edsoo.ru
JICUCTBUE CBETA JH0d04a6

TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHUE:




(dhoTOIEeMEHT, POTONATUHK,
coJHeYHast OaTapesi, CBETO IO,

bubnunoreka
Pemenne 3amau no teme
o [HOK
«D1eMEeHTHI KBAHTOBOM
LUK https://m.edsoo.ru
/ff0d0302
Mopens atoma ToMcoHa. bubanoreka
Omnertel Pesepdopaa mo [HOK
paccestHUIO O-YaCTHII. https://m.edsoo.ru
[Imanerapnas MoJeap aToMa /£ff0d091a
bubnuoreka
[Tocrynater bopa LOK
https://m.edsoo.ru
/ff0d0afa
N3nydeHne u noryionieHue bubnuoteka
(hOTOHOB MpHU MEPEXojie aToMa L[IOK
C OJHOTO YPOBHS DHEPIrUU HA https://m.edsoo.ru
apyroii. Buzpl criekTpoB /ff0dOafa
BonHoBEIE CBOWCTBA YaCTHII.
. bubnuoreka
Bousnsl e bpowis. OK
KopnyckyinsipHO-BOJIHOBOU 1
A, CLOHTAHHOE 1 https://m.edsoo.ru
oy : /f0d0cas8
BBIHY)K/ICHHOE HU3JIy4€HHE
OTKpBITHE PAAMOAKTUBHOCTH. bubnunoreka
OmneiTel Pe3epdopaa mo [HOK
OIPENEIIEHNUI0 COCTaBa https://m.edsoo.ru
/ff0d0fd2

PaaOAaKTUBHOT'O U3JTYUCHUS

Caowuctsa anbda-, Oera-,
raMMa-usinydeHus. BnusHue




PaIMOaKTUBHOCTH Ha KUBbIC
OpraHu3Mbl

OTKpbITHE IPOTOHA U

HeuTpoHa. M3oTomnbl. Anbga- bubmorexa

pacnaz. DJIeKTPOHHBIW U hutt(zf//m edsoo.ru

MMO3UTPOHHBIM OeTa-pacia. s di 16 2 ]

INamMMma-u3iyueHue -

DHeprus CBS31 HyKJIOHOB B

sape. SIaepHble peaKiuH. bubmmorexa

SAnepusin peaxktop. [IpoOnemst, HOK
https://m.edsoo.ru

MEePCIEKTUBBI, SKOJIOTHIECKUE 10d1356

ACTIEKTHI SJEPHOH SHEPTETHKHU

DJIeMEHTapHbIE YaCTHUIIBI.

OTKpbITHE TO3UTPOHA. METO b

HaOIOACHUS U PETUCTPALIUN bubnmmoreka

3JIEMEHTApPHBIX YaCTHUII. HOK

Kpyrnsrit cton https://m.edsoo.ru

«DyH1amMeHTaIbHbIE /ff0d0e38

B3auMoaeucTBUd. EquHCcTBO
(bM3UYECKOU KapTUHBI MUPa»

DTarnbl pa3BUTUSA ACTPOHOMUHU.
IIpuknagHoe u
MHPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. Buj 3B€34HOTO
Heba. CosBe3us, ipKue
3BE3/5bI, INIAHETHI, UX BUAUMOE
nBmxenue. CoaHeuHas
cHCTeMa




Counne. ConHeynas
aKTUBHOCTL. MICTOUYHUK
sHeprun CoJIHIIA U 3BE3]T

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTHKU. 3BE3 /b
TJIABHOW TIOCJIEIOBATEIBHOCTH.
Bnyrpennee ctpoeHue 3B€3.
CoBpemeHHbIe NpeCcTaBIeHUS
0 TIPOUCXOKICHUHN M IBOJIOIIH
ConHua u 3B€37

Mneunsiv [1yre — Hama
I'amaktuka. ITomoxxenne u
nBrokenne CoJrHia B
l'anakTtuke. ["amakTukm.
UepHbie OpIphl B sapax
raJlakTUK

Bcenennas. Paz6eranue
rajgaktuk. Teopus bosbiioro
B3pbIBa. PenmkroBoe
u3NyuyeHue. MerarajiakTuka

Hepemennsie npo0iembl
aCTPOHOMHUHU

KonTtposnbsHas pabora
«DNeMEeHThI aCTPOHOMHUH U
acTpoPU3UKN»

O6o06maromuit ypok. Posb
(U3HUKHN ¥ aCTPOHOMHUH B
3KOHOMMYECKOH,
TEXHOJIOTUYECKOM, COLIMaIbHOM




1 ITHYECKOH cepax
JESITEIbHOCTH YEJIOBEKa
O6o06maromuit ypok. Posnpb u
6 | MecTo (U3UKU M ACTPOHOMHH B 1
3 | COBpPEMEHHOW HayyHOU
KapTHHE MHpa
O606maromuii ypok. Ponb
6 ¢buznueckoil Teopuu B
4 (dhopMHUpOBaHUH 1
MIpeJICTaBICHUH 0 PU3NYECKOM
KapTHHE MHpa
O6o6maromuit ypok. Mecto
6 (bu3nIecKoi KapTHHBI MHpa B
5 0011IeM psiTy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHbBIX
MPEJICTABICHUN O IPUPOJIE
6 Pe3epBHbIil ypok. MarautHoe
6 noJie. DJIEKTpOMarHuTHas 1
UHIYKLINS
6 PesepBHblil ypok. OnTuka.
7 OCHOBBI cIEMAIIBHOM TEOpUHU 1
OTHOCHUTEIILHOCTH
Pesepnniii ypok. KBanroBas bubmmorexa
6 [MOK
¢buznka. D1eMeHThI 1
8 aCTPOHOMMH U acTpOo(U3NKU utps//m.edsoo.ru
/ff0d1784
OBUIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME







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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