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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢us3uke 0a30BOro YpOBHS Ha YpOBHE CpEIHEro OOIIero o00pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHUW W TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBaTenbHOM Tmporpammbl, mpeactaBieHHbix B ®PI'OC COO, a Takke ¢ y4yéTom
dbenepasibHON pabodeld TporpaMMbl BOCIUTAHWS M KOHIICTIIIMM TPENOJaBaHUs y4eOHOTO
npeamera «®Pusznka» B o0pa3oBaTelbHBIX Opranusanusax Poccuiickoit  dexpeparuu,
peanu3youmx OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI.

Conepxanue mnporpaMMbl 10 (M3MKE HampaBlieHO Ha (OpMUPOBAHHE ECTECTBEHHO-
HAy4YHOW KapTWUHBI Mupa obyuaronuxcsa 10—11 kmaccoB npu oOyuenuu ux (usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AEATENBHOCTHOTO noaxoxaa. [Iporpamma no gusnke cOOTBETCTBYET
tpeboBanusiMm O@I'OC COO K miIaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBIM
pesyibTaTaM OOyd4eHHs, a TaKKe YUYUTBHIBAET HEOOXOJMMOCTh peaju3allid MEXIPEIMETHBIX
CBsI3e (PM3BMKHM C €CTECTBEHHO-HAy4YHBIMM YUE€OHBIMU mNpeaMeTamu. B Hell omnpenensitorcs
OCHOBHBIE IIeJIM U3y4YeHUs1 (PU3UKU HA YPOBHE CpPEeAHEro o0Iero oOpa3oBaHUs, MJIaHUPYEMbIE
pe3yJbTaThl OCBOEHUS Kypca (PU3UKW: JUYHOCTHBIE, METampeAMETHbIE, MNpeIMETHbhIC (Ha
0a30BOM YPOBHE).

[Iporpamma o Qpu3uKe BKIIOYALT:

e TUIAHUPYEMBIC PE3yJIbTaThl OCBOCHUS Kypca (U3MKM HAa 0a30BOM YPOBHE, B TOM YHCIIC

MpEMETHBIC PE3YbTATHI IO TOJaM 00YUYCHHUS;

e cojepkaHue yueOHoro nmpeamera « Du3nkay 1o rojgam o0ydeHusl.

du3nka Kak Hayka 0 HauboJsiee OOIIMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KAYECTBE YUYEOHOTO
MpeaMeTa B MIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHUN 00 OKpYyXaroleM MHpE.
[IIxonpHBIN Kypc (U3UKH — CHUCTEMOOOPA3YIOIIUN Il €CTECTBEHHO-HAYYHBIX YUYEOHBIX
MPEMETOB, MOCKOJIbKY (DU3NUECKUE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBICHUMN, N3y4aeMbIX
XUMUeH, Ouonoruen, ¢puznueckor reorpadueit u acrpoHoMmuein. Vcnonp30BaHWEe UM aKTHUBHOE
npuMeHeHne (GU3MUEeCKUX 3HAHWM OmpelnelsieT XapakTep M Pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTUM B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IOJIYYEHHUS HOBBIX
MaTepUaJioB C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue (UMK BHOCUT OCHOBHOM BKJIAJl B
(hopMUpOBaHUE €CTECTBEHHO-HAYUYHOW KapTUHBI MUpa 00ydaroniuxcs, B GopMUpOBaHNUE YMEHUI
MPUMEHSATh HAYYHBIA METO/I TO3HAHUSI TIPY BHITIOJIHEHUH UMH YYEOHBIX MCCIICIOBAHUN.

B ocHOBy kypca Gu3HKU A1 yPOBHS CPEAHETO OOIIEro 00pa30BaHUs MOJIOKEH Pl UICH,
KOTOPBIE MOKHO PACCMaTPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM ¢ HEM KypC SIBJSICTCS JIOTMYECKU 3aBEPUIEHHBIM, OH
COJIEPKUT MaTepHasl U3 BCEX paslielioB (DM3UKHU, BKIIOYACT KaK BOIMPOCH KJIACCUYECKOW, TaK U
COBpPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cooTBETCTBHH ¢ HEW MaTepual Kypca Gu3uku 00beTuHEH BOKPYT
¢usnueckux Tteopuil. Benymmm B Kypce sBiseTcs (opMupoBaHHE MPEACTAaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEIIECTBE U MOJIE.



Hoesa eymanumapusayuu. EE€ peanuszanus npeamnojaraeT UCHOIb30BaHUE T'yMaHHUTApHOTO
noTeHnuanza (PU3NIecKoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaKke C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U IKOJIOTUYECKUMHU TPOOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypc GU3NKU npeanosiaracT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHUUYECKUX U TEXHOJOTUYECKHUX MPUIOKEHUN N3YUSHHBIX TEOPUHN U 3aKOHOB.

Hoes oxonocuzayuu peanusyeTcsi TOCPEACTBOM BBEACHUSA DJIEMEHTOB COJICpXKaHMUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHUEM
TEXHUKU U TEXHOJIOTUM, a TaKKe 00CYX ACHUS POOJIeM palliOHAIBHOTO MPUPOJIONOJIL30BaAHUS U
HKOJIOTUYECKOI 0€30MacHOCTH.

CtepHEBBIMU 3JIEMEHTAMH Kypca (U3UKM Ha ypOBHE CpEeAHEro oOuiero oOpa3oBaHUs
ABISIIOTCSA  (pu3nyeckue Teopuu ((opMuUpOBaHHE NPEACTABICHUA O CTPYKType MNOCTPOEHUS
busnueckoil Teopuu, ponu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
IPEJICTAaBICHUSX O MPUPOJE, TPaHULAX MPUMEHUMOCTH TEOPHM, JUIsl ONUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IPOLIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOAXO0/ B Kypce (PU3HKHU Pean3yeTcs MPEkKIe BCEro 3a CUET
OpraHM3aIiH SKCIEPUMEHTAIBHON AesITeNbHOCTH oOyuaronmxcs. s 06a30BOro ypoBHSI Kypca
(GU3MKN — ATO MCIIOJIIb30BAHME CHCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
1abopaTOpHBIX paboT, KOTOpbIe B Mporpamme Mo ¢ui3uke OObEIUHEHBI B OOLIUN CIUCOK
YUEHHYECKUX NPAKTHUECKUX padoT. BulaeneHne B yka3aHHOM MepedHe J1adopaTOpHBIX padorT,
MPOBOAMMBIX JJII KOHTPOJS M OLEHKH, OCYIIECTBISIETCS YYaCTHHKAMU 0O0pa30BaTEIBHOTO
Mpoliecca UCXO0Id U3 OCOOEHHOCTEN TUIAHMPOBAaHUS U OCHallleHUs kaOuHera ¢usuku. [Ipu s3Tom
o0OecrieunBaeTcs OBJIQJCHHE OOYYaAIOIUMUCS] YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
UCCJIEIOBaHMs 3aBUCUMOCTEN (PU3MUECKUX BEJIWYMH W IIOCTAaHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonpiioe BHUMaHue yAENsSETCS PEHICHUIO Pacu€THBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTom
IUIA pacYETHBIX 3a7[ad MPUOPUTETOM SIBIISIFOTCS 3aJ1a4M C SBHO 3a/IaHHOM (hPM3MUYECKON MOJIETBIO,
MO3BOJIAIOIINE MPUMEHSITh W3yYEHHbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO pasjena
Kypca, TaK U UHTErpupys 3HAHUS U3 pa3HbIX pa3zesioB. [y KauecTBEeHHbIX 3ajjady MPUOPUTETOM
ABIISIOTCS 3aJaHUsl Ha OOBSCHEHUE TMPOTEKaHWs (PU3MUECKHX SBICHWNA U TPOIECCOB B
OKpY’Karolllel KU3HHM, TpeOyrolue BbiOOpa (HU3NYECKOM MOJEIU JJis CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ T1peboBanusmMu PIOC COO K MaTepHanbHO-TEXHHUYECKOMY
oOecrieueHn0 y4eOHOTO Tporecca 0a30BBI ypOBEHb Kypca (M3UKM Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHus JOHKEH M3Yy4aThCsl B YCIOBUAX MPEAMETHOTO KaOWHETa (PM3UKUA WIH B
YCIIOBUSX WHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIa. B kabuHere
(GU3UKY JOKHO OBITHh HEOOXOIMMOE JTA00PaTOPHOE 000PYI0BAHUE JTsI BHIMOTHEHUS YKA3aHHBIX
B IporpamMme Mo (QHU3MKE YUYEHHYECKHX MPAKTHUYECKUX paboT U JAEMOHCTPAaLMOHHOE
o0opyI0BaHUE.



JleMoHCTpaniMoHHOE O0opynoBaHue (opMHpyeTcs B COOTBETCTBHM C TMPUHIIUIIOM
MUHUMAJIBHON JOCTaTOUYHOCTH M 00ECIEUYMBAET MOCTAHOBKY NMEPEYUCICHHBIX B MPOrpaMMe Mo
¢bu3MKe KIIOYEBBIX JEMOHCTpPAIMN Al UCCIEIOBaHMS H3yYaeMBIX SIBICHUM M TPOIIECCOB,
AMIIUPUYECKUX U (PYHJAMEHTAIbHBIX 3aKOHOB, X TEXHHUECKUX MTPUMEHECHHIA.

JIaGopaTtopHoe 000pymOBaHHE Ui YYCHMUYECKUX NPAKTUYECKHX paboT (Gopmupyercs B
BUJIE TEMAaTHYECKMX KOMIUIEKTOB M 00OecreynBaeTcs B pacyéTe OJHOTO KOMILJIEKTAa Ha JABYX
oOyuaromuxcs. TeMaTudueckue KOMIUIEKTHI JabOpaTopHOTO O0O0OpYAOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BAHWU AHAJIOTOBBIX M IHU(POBBIX MPHOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CHCTEM B BH/JIE IM(POBBIX T1a00paToOpuid.

OCHOBHBIMU LIEJIIMU U3Yy4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMupoBaHHE HHTEpECa M CTPEMIJICHUS OOYydYaronIuXcsi K HAyYHOMY H3YUYEHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABJICHUM O HAay4yHOM METOJ€ To3HaHUs U (opmMupoBaHue
UCCIIE0BATEIBbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa U3y4YeHUs] OCHOB CTPOCHMS
Matepuu U PyHJAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHrUE YMEHUU OOBSCHATH SIBJICHUS C MCIOJIb30BaHUEM (DU3UUECKUX 3HAHUM U
HAyYHBIX JOKa3aTEIbCTB;

dbopMHpOBaHUE TPEACTABICHUM O POJIM (PU3MKHU JJI Pa3BUTUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHrne ATUX Ieliel O0ecreyrMBaeTCsl pPEIICHHEeM CASAYIOIMMX 3a7ad B IpoIecce
M3y4eHHS Kypca (PU3UKH Ha YPOBHE CpeIHEro 00IIero oopa3oBaHus:

npUOOpETeHHEe CUCTEMBI 3HAHUN 00 OOmUX (U3MUYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHUSIX, BKIIIOYAsT MEXAHHUKY, MOJIEKYJISIPHYIO (DU3UKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI aCTPOPU3HKHY;

dbopMupoBaHHE€ YMEHHH NPUMEHATh TEOPETUUECKHUE 3HAHUS [JJIi OOBSCHEHMS
bu3nUecKuX SBJICHUM B TPUPOAEC U JUIsl TPUHATHS TMPAKTHUYECKUX pEIIeHU B
IIOBCEIHEBHOM KM3HU;

OCBOEHHE CIOCOOOB pElIeHUs] Pa3IMYHbIX 3a7ad C SBHO 3aJaHHON (Quznueckoi
MOJIEJIbIO, 33]1a4, TI0JIPAa3yMEBAIOIINX CAMOCTOSATEIbHOE CO3aHue (PU3NYECKON MOIEIH,
aJICKBAaTHOM yCJIOBUSIM 3a/1a4H;

MOHUMaHue (PU3NYECKUX OCHOB WM TPUHIIUIIOB JIEUCTBHUSI TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIHUSHUS HA OKPYXKAIOIIYIO CPENY;

OBJIJICHUE METOJaMH CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS U TPOBEACHUSA (PU3MUECKUX
OKCIEPUMEHTOB,  aHajW3a M  UHTepHnperanuu  WHGOpPMAIMU,  ONPEACIICHUS
JIOCTOBEPHOCTH MOJIyYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCIIOBUM ISl Pa3BUTHSI YMEHHUU MPOEKTHO-UCCIIECIOBATEIBbCKOM, TBOPUYECKOU
NEATEIIbHOCTH.



Ha usyuenune ¢usuku (06a30BbIii ypOBEHb) Ha YpPOBHE CpeIHEro oomero oOpa3zoBaHUS
otBoautTcs 136 dacoB: B 10 kimacce — 68 vyacoB (2 yaca B Heneno), B 11 kinacce — 68 dacoB (2
yaca B HEJICITIO).

[Ipennaraemslii B mporpamme 1o (pU3MKe MepeueHb JadOpaTOPHBIX U MPAKTUYECKUX padoT
ABJIIETCS. PEKOMEH/IOBAaHHBIM, YUMTENb JEJIaeT BBHIOOP NpPOBEICHMS J1a00paTOPHBIX paboT U
OTIBITOB C YU4ETOM MHANBUAYATBHBIX OCOOEHHOCTEH 00yUYarOIUXCS.



COIAEPKXAHUE OBYUYEHUA

10 KITACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA
dusuka — Hayka o npupoje. HayuHble MeTOABI MO3HAHUSI OKpyXKarouiero mupa. Posib
AKCTIEPUMEHTA U TEOPUH B MPOIECCe MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (DU3HUKE.
MopenupoBanue GhuU3nYecKUX sSBJICHUN U mpolieccoB. Hayunbie runore3sl. dusnyeckue
3aKOHBI U TEOPUU. | paHUIIBI IPUMEHUMOCTH (PU3UICCKUX 3aKOHOB. [[pHHITUTT COOTBETCTBHSI.

Ponp n mMecto ¢usuku B (HopMHpOBaHMHM COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B
IIPAKTUYECKOMN JACATEIBbHOCTH JIOJIEH.
Jlemoncmpayuu

AHanoroBble U HU(PPOBbIE UBMEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe paBmkeHHe. OTHOCHTENBHOCTh MEXAHMYECKOro MABMKeHUs. Cucrema
orcué€ra. Tpaekropus.

[lepemernienue, CKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpPEHUE
MaTepUaIbHONM TOYKH, X IPOCKIUHA HA OCH CUCTEMBI KOOpauHAT. CII0)KEHNE EPEMELIEHUN U
CJI0’KEHUE CKOPOCTEMN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsMOIMHENHHOE NBHkeHue. ['paduku 3aBUCUMOCTH
KOOPAUHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MIEpEMEIIECHUS MaTePUAIbHON TOUYKH OT BPEMEHHU.

CBobosHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeinHoe nBvKeHUE. [IBHKEHHE MaTepualbHOM TOYKU 110 OKPYXKHOCTH C
IIOCTOSTHHOM IO MOJYJIO CKOPOCTBIO. YTIIOBasl CKOPOCTb, JIMHEWHAs CKOpOCThb. llepmon u
yacToTa oOpaieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckne yCTpPOMCTBA W MPAKTUYECKOE IMPUMEHEHHUE: CHUIOMETpP, JABHUKECHHE
CHaps/IOB, LICTIHbIE U PEMEHHBIC MEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK JIBUIKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenue nBmkenus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenre yckopeHusi CBOOOTHOTO MaICHHUS.

HamnpagpieHue CKOpOCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HepaBHOMEPHOTO JIBH>KEHUS C LETbIO ONPEIeIEHNUS] MTHOBEHHON CKOPOCTH.



HUccnenoBanne  COOTHOLIECHWST  MEXAY  OYTSMH, NOPOWAEHHBIMM  TEJIOM  3a
MOCIICIOBATEIbHBIC PABHBIE IMPOMEKYTKM BPEMEHU NPU PABHOYCKOPEHHOM JIBMKECHUU C
HAa4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuammn otHOocuTenbHOCTH ['amunes. Ilepeeii 3akoH Hprorona. HHepumanbHbie
CHUCTEMBI OTCYETA.

Macca tema. Cuna. IlpuHuun cynepno3unuu cuil. Btopolt 3akoH HproroHa st
MaTepualibHON TOUKU. Tpetuid 3akoH HproTOHA 17151 MaTepuaIbHbIX TOYEK.

3aKkoH BcemMupHOro tsaroteHus. Cuna tsoxectu. [lepBas KocMu4decKasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (1okosi, CKoibxeHusi, kauenus). Cuia tperus. Cyxoe TpeHue.
Cuna TpeHUs CKOJbXeHUsT U cwia TpeHus mnokos. Kosddumuent tpenus. Cuna
COIPOTHUBJIEHUS NPU ABWKCHUHU TeNa B )KUJIKOCTH WIIH rase.

[TocTynarensHOE U BpallaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuibl OTHOCHTENIBHO OCH BpameHusa. [lnedo cuibl. YcenoBus paBHOBecHs
TBEPIOIO Tea.

TexHnueckrue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOALIMIIHUKY, IBUXKCHUE
MCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUHH.

CpaBHeHUE MacC B3aMMOJICHCTBYIOMINX TE.

Bropoii 3akoH HproToHa.

N3mepenne cuil.

CroxeHune CHiL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MObEME U TIAJICHUU.

CpaBHeHUME CHIT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HHUKAIOUIMX B NMPYKUHE U PE3UHOBOM
o0Opasiie, oT ux aedopMarum.

HccnenoBanue yciioBur paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonbl cOXpaneHus 6 MexanuKe

NmMnynibc MaTepraibHOM TOYKH (T€Ja), CUCTEMbI MaTEPUAIbHBIX TOYEK. IMIyJIbC CHUIIbI
Y U3MEHEHHE UMITYJIbCca TeJa. 3aKOH COXPAaHEHUS UMITYJIbca. PEaKTUBHOE JIBIXKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBL.



Kunernyeckast sHeprusi MaTepuaibHON TOYKH. TeopemMa 00 M3MEHEHHWU KUHETHYECKOH
DHEPI'UH.

[lorenuuansHass osHeprus. I[loTeHuuanbHas »SHeEprus ynopyro JaehopMHUpPOBAHHOMN
npyxuHbl. [loTeHIIMaNbHas SHEPTHs Tea BOJIN3H TOBEPXHOCTU 3€MJIH.

[ToreHunanbHble U HEMOTEHIMANIbHbIE CUJIbl. CBsI3b PaOOTHl HEMOTEHUUAIBHBIX CUJ C
U3MEHEHUEM MEXAHMYECKOW SHEPrHMH CHUCTEMBI TeJl. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPI'UH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuuecKkne yCTpouCTBa U MPAKTUUECKOE NPUMEHEHHE: BOAOMET, KONEP, MPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

[Tepexon moTeHLMANBHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3yueHnue aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOUIbIO JBYX OAMHAKOBBIX HUTSHBIX
MAasTHUKOB.

HccnenoBanue cBs3U pabOThl CHIIBI C U3MEHEHHMEM MEXaHUYECKOW PHEpPruM Teja Ha
IIpUMeEpE PACTHKEHUs PE3UHOBOIO JKI'yTa.

Paznea 3. MosekyasipHas pu3uKa 4 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHbIE TMOJIOKEHUS  MOJIEKYJISIPHO-KUHETUYECKOM TEOpHUM W HUX  OIBITHOE
obocHoBaHue. bpoyHoBckoe amwxkenue. uddysus. Xapakrep ABUKEHUS U B3aUMOACHCTBUS
4yacTull BellecTBa. MoJied CTPOCHHS Ta30B, >KUJIKOCTEH M TBEPIBIX TEl U OOBSICHEHUE
CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojener. Macca u pasmepbl mousekyid. KommuectBo
BeniecTBa. [locrosHnas ABorajpo.

TermnoBoe paBHoBecue. Temneparypa u e€ uamepenue. [lkana remneparyp Llenbcusi.

Mogens uneansHoro raza. OCHOBHOE ypaBHEHUE MOJICKYISIPHO-KUHETUYECKOW TEOPUU
ujeaqbHOro rasa. AOCOJIOTHas TeMmIiepaTypa Kak Mepa CpelHed KHUHETHYECKOW IHEPTUH
TEIUIOBOTO JABWKEHUA dactul rasza. lllkana rtemmeparyp KenbBuna. ['a3oBbie 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon Jlanerona. M3omnpoliiecchl B UAEaILHOM Ta3e C
MOCTOSTHHBIM ~ KOJIMYECTBOM  BellecTBa. [ 'paduyeckoe MpeacTaBiIeHUE H30IMPOIECCOB:
u30TepmMa, U30Xopa, u3odapa.

TexHudeckue ycTpoicTBa U MPaKTHIECKOE MPUMEHEHHE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnwITHI, TOKa3bIBAIOIINE JMCKPETHOE CTPOCHHE BelmecTBa, (oTorpaduud MOJIEKYJI
OPraHUYECKUX COCIUHEHUM.

OnpiThl 110 U PY3UN )KUAKOCTEH U ra30B.

Mogenb OpOyHOBCKOTO TBUKEHHUS.



Mogens onbita llTepHa.

OnbITHI, TOKAa3bIBAOLIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOIO B3aUMOCHCTBUS.

Mopens, HILTIOCTPUPYIOIIas TPUPOLY AABICHUS ra3a Ha CTEHKHU COCYJa.

OMnBIThI, WTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS HICAIBHOTO Ira3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

Omnpenenenre Macchl BO3/AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpEHHl o00BbEma
KOMHATBI, IJABJICHUS U TEMIIEpATyphl BO3AyXa B HEMl.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TTapaMeTpaMU COCTOSIHHS pa3pEKEHHOIO rasa.

Tema 2. Ocnosbt mepmoOuUHAMUKU

TepmoanHaMuueckasi cucreMa. BHYTpeHHsISI SHEPTUsl TEPMOJUHAMUYECKON CUCTEMBI U
cnocoObl €€ wu3MeHeHus. KoaudecTBo TemnoTel U paboTa. BHyTpeHHss 3Heprus
OJHOATOMHOTO HJEAJBHOrO ras3a. Buael Temionepenauu: TEIUIONPOBOAHOCTb, KOHBEKLW,
U3JIyyeHue. Y IeapHas TeIIOEMKOCTh BellecTBa. KoanuecTBO TEIUIOThI MPH TEILIONEpEaaye.

[Tonsitue 06 ammabGatHOM mporiecce. [lepBbiit 3akoH TepMoauHamuku. [IpumeneHue
IIEPBOr0 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccaM. I'paduueckas uHTEprpeTanus padoThl
rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocCTh Po1iecCOB B MPUPO/IE.

TemoBbie MauHbl. [IpuHIKIIBI AeCTBUS TEIUIOBBIX MamiuH. [Ipeobpa3oBaHus sHEPTrUn
B TeIUIOBbIX MamnHax. Koadduiuent nonesnoro nericteus TerioBoi mamuubl. [ukn KapHo
U ero Ko (PpUIMEHT MOJIE3HOT0 ACHCTBUSA. DKOJIOTHUECKHE MPOOIEMbI TEMIOAHEPTETUKH.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE IPUMEHEHHE: JIBUTATellb BHYTPEHHETO
cropanusi, ObITOBOU XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH SHEPrHM Teja MPU COBEPIICHUU PaOOTHI: BBUIET MPOOKU W3
OYTBUIKM TOJ IEUCTBHEM C)KAaTOTO BO31yXa, HarpeBaHue 3¢dupa B JIATYHHOU TpyOke MyTEM
TpeHUs (BUACOIEMOHCTPALIMS).

N3meHenue BHyTpEeHHEH SHEpPTrUn (TeMIlepaTyphl) Teja Mpu Terionepeaayde.

OnpIT 110 a1abaTHOMY PACHIUPEHHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mopgenun mnapoBoil TypOWHBI, JBHUrarejis BHYTPEHHEIO CrOpaHMs, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpazoBanne u KoHaeHcanus. Mcmapenune wu  kumneHue. AOCONIOTHAs W
OTHOCUTENbHASA  BJIAXKHOCTH  BO3AyXa. HacelmeHHbli  map.  YaenpHas — TEIioTa
napooOpa3oBaHusl. 3aBHCUMOCTh TEMITEPATyPhl KATICHUS OT JaBJICHHUS.

Teépnoe Tteno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. JKunkue kpuctamuibl. CoBpeMeHHble MaTepuaibl. [InaBienue u kpucTamin3anus.
VY nenbHas Teriota miasnenus. Cyomumanus.



YpaBHeHue TerIoBoro OanaHca.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MNPUMEHEHUE: TUTPOMETP U IMCUXPOMETD,
KUIOPDUMETP, TEXHOJIOTUM TOJYy4YEHUSI COBPEMEHHBIX MAaTEpUajioB, B TOM YHCIE
HAaHOMAaTEePUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaOmronenre HarpeBaHus U IUIABJICHUS KPUCTALTMYECKOTO BEIeCTBa.

JleMoHCTpalusi KpUCTaJIoB.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomeol

N3mMepeHre 0THOCUTEILHON BIa)KHOCTU BO3AYXa.

Paznen 4. JiaekTpoauHaMHU KA

Tema 1. Inexkmpocmamuxa

ONeKTpu3anms Tel. ONEeKTpUYeCKMid 3apsa. JlBa Buaa dIEKTPUYECKUX 3apsANIOB.
[IpoBOAHUKH, TUDIEKTPUKHU U MOTYPOBOJHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsiia.

B3aumoneiictBue 3apsgoB. 3akoH KynoHa. TodedHbli  3JIEKTPUYECKHM — 3apsl.
Dnektpuueckoe mone. Hanpssk€HHOCTh snekTpuyeckoro mons. lIpuHoun cynepno3unun
ANEKTPUYECKUX NoyieH. JIMHUY HANPsHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

Pabora cun oanekrpocratuyeckoro 1mois. Ilorenmuman. Pa3HOCTh MOTEHITMATIOB.
[IpOBOIHMKM W  JUAJNEKTPUKA B DJJIEKTPOCTATHUYECKOM  moje. Jludnexkrpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKoCcTh. KoHeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA. JHEPrus
3apsKEHHOTO KOHJIEHCATOPa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKOI, 3JIEKTPOMETD,
3IIEKTPOCTAaTUYECKas 3alUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyWHBbIA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3aumopercTBre HaANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTHYECKAs 3alIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcAaTopa OT IUIOIIAAM IUIACTHH,
PACCTOSHUS MEXAY HUMU U JUIEKTPUYECKON ITPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmosannwiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DNeKTpUYECKU TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOrO TOKAa. MICTOUHHMKH TOKa.
Cuia toka. [locTosiHHBIN TOK.

Hanpsbxenne. 3akon OMa 7151 y4acTKa LETH.

DIEKTpUUECKOE CONIPOTHUBJICHUE. VYnenbHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, TApALIEIBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGoTa snextpudeckoro Toka. 3akon [[xoyns—JIenma. MOIHOCTE JIEKTPHIECKOTO TOKA.

DNEKTPOJBIXKYILAA CHJIA U BHYTPEHHEE CONPOTHUBJIEHUE MCTOYHUKA TOKAa. 3aKoH Oma
JUTSl IOJTHOM (3aMKHYTOM ) aiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNEKTPOHHAs MNPOBOJAMMOCTh TBEPIBIX METAIOB. 3aBUCUMOCTH COINPOTUBIICHUSA
METAJJIOB OT TemIepaTypsl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKNN TOK B BaKyyMe. CBOKMCTBA DJIEKTPOHHBIX ITYYKOB.

[TomympoBoguuku. CoOCTBEHHAass W MPUMECHAs MPOBOJUMOCTh TOJYIPOBOIHUKOB.
CoiictBa p—n-niepexoza. [1oaynpoBoAHUKOBBIE PUOOPHI.

DJIEKTPUYECKUA TOK B PACTBOpPax M pPaCIUIaBAX AJIEKTPOJIMTOB. DJEKTPOJIATHYECKAS
JTACCOLMALINS. DIIEKTPOIIHU3.

ONeKTpu4ecKnid TOK B ra3zax. (CamMOCTOSATENbHBIM M HECAMOCTOSITEIBHBIN pa3ps.
Mounus. [1na3ma.

TexHuyeckue yCTpOMCTBA U NPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETpP, BOJIBTMETP,
peocTar, MCTOYHHUKH TOKA, OJJIEKTPOHArpeBaTelbHble NPHUOOPHI, 3JIEKTPOOCBETUTEIILHbBIE
npUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIH JHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYTIPOBOJHUKOBBIN IHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTh CONPOTHUBJICHUS LWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOMIAIN
MIONIEPEYHOT0 CEYEHUS U MaTeEpHUaa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsimoe n3MepeHue MEKTPOABUKYIIENH CUilbl. KOpOTKOE 3aMBIKaHHE TajlbBAHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIJIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTD BO3/1yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PEUCTOPOB.

N3MmepeHne BIEKTPOABMKYIIEH CHJIbI HCTOYHHMKA TOKA M €ro  BHYTPEHHETO
COIPOTHUBJICHUS.

HabGmronenne ammekTpoimsa.

MexnpeaMeTHbie CBI3H



Nzyuenne kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce OCyIIeCTBISETCA C YYETOM
COJIepKaTeNbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMHd MaTeMaTuKH, OWOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nonsimus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYYHOI'O IMO3HAHUS:
SBJICHUE, HAay4dHbIM (akT, rumoresa, (uandeckas BEIMYMHA, 3aKOH, TEOPHs, HaOJIOJICHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl YypaBHEHUH, JuHeWHas QyHKOMs, mapadona,
runepoosia, UX rpapukd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIUH: CUHYC, KOCHHYC,
TAQHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U UX MPOECKIUU Ha
OCH KOOpPJMHAT, CII0KEHHE BEKTOPOB.

buonoecusa: mexannueckoe IBUKEHUE B AKUBOU mpupoze, Audpdy3us, 0cMOC, TEMI000MEH
KHUBBIX OPTaHU3MOB (BBl TEILJIONEPEIayH, TEIUIOBOE PABHOBECHE), IIEKTPHUUECKHE SBICHUS
B )KMBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHasi Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX Tell, JKUIKOCTEH W Ta30B, IIIEKTPUUECKHE
CBOICTBa METAJIIOB, SJIEKTPOJIUTHUYECKAS JUCCOLMAITUS, TaTbBAaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMeTp, TEPMOMET.

Texnonozus: npeodpa3oBaHKUE JABMXKEHUN C UCIOJb30BAHUEM MEXAaHU3MOB, YUET TPEHUS
B TEXHUKE, MOIINITHUKH, UCTIOJIb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHKE (pakeTa,
BOJOMET W JApyrue), ABUTATEeNh BHYTPEHHETO CrOpaHWs, NapoBas TypOuHa, OBITOBOIA
XOJIOUIbHUK, KOHAMIIMOHEDP, TEXHOJOTHUHU IMOJYYCHUS COBPEMEHHBIX MaTepHaloB, B TOM
Yyclie HAaHOMAaTepHalloB, M HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE
3JIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TpPUHTEp, dJIEKTPOHArpeBaTelbHbIE MPUOOPSI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHamMuKa

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[ToctostHHBIE MarHuThl. B3aMMOAEHCTBHE TOCTOSIHHBIX MAarHUTOB. MarHuTHOE NOJIE.
Bekrop MarHuTHOM WHAyKUuW. [IpuHIMD Cynepno3uumyM MarHUTHBIX Mojed. JInHum
MarHuTHOW MHAYKIUU. KapTuHa TUHUIT MarHUTHON WHIYKIIMH TOJIS TOCTOSSHHBIX MarHUTOB.

MarnutHoe 1moJie TpoBOJAHMKA ¢ TokoM. KapTuHa JNUHUN WHAYKIIMA MAarHUTHOTO TOJIS
JUIMHHOTO MPSMOT0 MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. B3anmoaeicTBre NpOBOJHUKOB C TOKOM.

Cunia Amnepa, €€ MOyJib U HalpaBJICHUE.

Cuna Jlopenua, €€ MoAyJib M HampaBieHHE. JIBIKEHUE 3apsHKEHHOM 4YacTHUIbl B
OJIHOPOJHOM MarHuTHOM Tosie. Paborta cuibl JlopeHia.

SIBeHMe DNEKTPOMAarHUTHOW HMHAYKOUU. [IOTOK BEKkTOpa MarHMTHOM WHIYKLHH.
DNEeKTPOJBIXKYILAs CUJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAYKIU Dapajest.



BuxpeBoe 3yieKTpryecKoe moJie. DJIEKTPOABMKYILIAS CUla WHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCSI IOCTYNaTENIbHO B OAHOPOIHOM MarHUTHOM II0JIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTG. fIBJIE€HNE CAMOMHAYKIUU. DIEKTPOBHKYILAs CHIIA CAMOUHIYKIUU.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIEeKTPOMarHUTHOE TMOJIE.

TexHUYecKue YyCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MAarHUTHI,
AIEKTPOMArHUTHI, 3JEKTPOABUTATEIb, YCKOPHUTENH AJIEMEHTAPHBIX YacTUL, WUHAYKUHWOHHAS
eyYb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO Iy4YKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKUWMYA MarHUTHOTO MOJIA.

B3aumopeiicTBue ABYyX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH1a Ha NOHBI JIEKTPOJIATA.

SBneHue 3NIeKTPOMAarHUTHOW UHYKLHUU.

[IpaBuio Jlenua.

3aBUCUMOCTBD 3JIEKTPOABMXKYLIEN CHJIBI HHAYKIUU OT CKOPOCTH M3MEHEHUSI MATHUTHOTO
MOTOKA.

SBneHue caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne NEeHCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHTYKLUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHbIE KOJ1€OAHUA

KonebarenbHas cucrema. CBoOoaHbIE MexaHUYeckue KoseOanus. ['apMoHuyeckue
koneOanus. Ilepuon, wacrora, amrumtryga u ¢aza kosiebaHui. IIpyKUHHBIA MasTHUK.
MaremaTuyeckuii MasTHUK. Y paBHEHHE TapMOHWYECKUX KoseOanuid. [IpeBpaimenue snepruu
IPY TAPMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii kOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KoJIeOaHHWS B HACATBLHOM
KOJIeOATEeTbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHWYEeCKUMU U DJIEKTPOMAarHUTHBIMU
kosnebanusimu. @opmyna ToMcoHa. 3aK0H COXpaHEHUS YHEPTUU B HICATLHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenne o 3aTyxaromux Koinebanusx. BeiHy X 1eHHBICE MEXaHUYECKUE KOJICOAHUSI.
Pe3onanc. BeiHyX1eHHbBIE AJIEKTPOMArHuTHHIE KOJIeOaHN .

ITepemennbiil TOK. CHHYCOUIATbHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JIEUCTBYIONIEE 3HAUEHUE CUJIbI TOKA U HANIPSIAKEHUSI.



Tpanrcpopmarop. [IpousBoacTBO, mepeaada U MOTPEOICHUE HIEKTPUUECKOW SHEPTHH.
DKOJIOTUYECKUE PUCKU MPHU MPOU3BOJACTBE 3JIEKTpodHEepruu. KynpTypa HCMOIB30BaHUS
AIEKTPOIHEPTUU B MIOBCEIHEBHOW KU3HU.

TexHuyecknue yCTpONCTBA W NPAKTHUYECKOE NPUMEHEHHE: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKa, TMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

Hccnenoanrie  mapaMmeTpoB  KoJjieOaTeIbHOM ~ CUCTEMbl  (OPYXUHHBIA WU
MaTEeMaTUYECKU MAsITHUK).

HaGmronenne 3atyxaromux KojgeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Halmronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcnumiorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa MW HAmpsDKEHUST OT BPEMEHM) ISt
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHc nipu mociienoBaTeIbHOM COEMHEHUN PE3UCTOPA, KATYIIKH WHAYKTUBHOCTU U
KOHJIEHCATOpa.

Mojenb TUHUY 3JEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonvl

HccnenoBanrie 3aBUCUMOCTH TEPUOIa MaJIbIX KOJeOaHUii Tpy3a HA HUTU OT JUTMHBI HUTH
Y MaccChl Tpy3a.

HccnenoBanne TMEpPEMEHHOTO TOKa B LENM W3 TMOCIEI0BATEIbHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 371eKMpPOMAHUNIHbBLE 60JIHbL

Mexanuyeckue  BOJHBI,  ycCloBHS  pacnpocTtpaHeHus.  [lepuon. CkopocTb
pacrpocTpaHeHus U JJinHa BoJiHbL. [lonmepeunbie u mpoaosbHble BOJHBL MHTEepdhepeHnus u
Tudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IIyYEHUS AJIEKTPOMArHUTHBIX BOJH. B3aumHas
opueHTanus BekTopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpakeHue, MpesloMyeHue, mnojspusanus, audpakius, uHTepdepeHius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixana >ME€KTPOMArHUTHBIX BOJIH. [IpriMEHEHHE 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue ycTpoucTBa M MPAKTUUYECKOE MPUMEHEHUE: MYy3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasi JUArHOCTUKA B TEXHHUKE W MEIUIIMHE, pajap, paAuonpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neun.

Jlemoncmpayuu



OO0pazoBaHue U pacIpoCTpaHEHNE TTOTIEPEYHBIX U TIPOIOJIBHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HaOmronenue oTpakeHus U IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue unrepdepenunu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOnronenue CBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYJOM M 4acTOTOMN
KOJIeOaHMil.

HccnenoBanre CBOMCTB — DJIEGKTPOMAarHUTHBIX — BOJIH:  OTPA)XXEHHE, MPEIIOMIICHHUE,
noJisipu3anys, Iuppaknus, THTEpPEepeHIHs.

Tema 3. Onmuka

['eomerpuueckas onruka. [IpssMonmHENHOE pacnpoOCTpaHEHHE CBETA B OJHOPOIHOU
cpene. JIyu cBera. ToueuHbI HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHsI cBeTa. [locTpoeHne M300pakeHHil B IIIOCKOM
3epKale.

[Ipenomnenue cBeta. 3aKkOHbI TpeJIOMJICHHUS] CBeTa. AOCOJNIOTHBIM TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroa MoaHOTO BHYTPEHHETO
OTPAKECHMUS.

Hucnepcus cBera. CrnoxxHbIi cocTtaB Oenoro cBeta. [er.

CobOuparonyie W pacceuBarouie JuH3bL. ToHKkas JH3a. DOKYCHOE pPAacCTOSHHE U
onTuyeckas cwia ToHKoW JuH3bL. [locTpoenue w3o0pakeHHit B coOuparwomuxX U
pacceuBaromux JMH3ax. DopMysia TOHKON JUH3bIL. Y BEJIMYEHUE, TaBAEMOE JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbe HMCTOYHUKH. Y CIOBUSA
HAOJIOICHUSI MAaKCUMYMOB M MHUHHUMYMOB B HMHTEp(EPEHIIMOHHON KapTUHE OT JABYX
CHUH(]a3HBIX KOTEPEHTHBIX UICTOUHUKOB.

Hudpaxkuus cpera. [AudpaxkuuonHas pemérka. YciloBUe€ HaOIIOICHUS TJIaBHBIX
MaKCHUMYMOB IIPHU NaJ€HUH MOHOXPOMAaTUYECKOTO CBETa Ha TUGPAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHME: OYKH, Jyna, (oToammnapar,
MPOCKIIMOHHBIA amnmapaT, MHKPOCKOI, TEJIeCKON, BOJOKOHHAs ONTHKa, AUGpaKkIiMmoHHas
pEMETKA, MOJISIPOUL.

Jlemoncmpayuu

[IpsiMONMHEHOE PAcIPOCTPAHEHUE, OTPAKEHUE U MpesioMiieHHe cBera. OnTuyeckue
pUOOPHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moieslb CBETOBO/IA.

HccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKona.

Habmronerne natepdepeHIIny CBETA.

Habmronenue nudpakiuu ceera.



HaGnronenue nucnepcuu cBera.

[Tomy4yenue ciekTpa ¢ MOMOIIbIO IPU3MBI.

[Tomydenue criekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKH.
Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul
W3mepeHne nokasaTesns peJoMIIEHHs CTEKIIA.
HccnenoBanue cBOMCTB M300paKEHUI B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIHHOCTH
['paHMIBl NPUMEHUMOCTH KJIACCUYECKOW MeXaHWKH. [locTynaTel cienuanbHONM TEOPUHU
OTHOCUTEJIBHOCTU: HWHBAPUAHTHOCTH MOJAYJS CKOPOCTM CBE€Ta B BaKyyMe, IIPUHLHAII
OTHOCHUTEJIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JIINHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.
CBs13b MacChl C PHEPTUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHULIBI. DHEPIHUs ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsi3u sHEPrun HOTOHA C €T0 YACTOTON. DHEPTUS U UMITYJIIC
doToHa.

OtkpeiTie U wuccienoBanue ¢oroddpdexra. OmbiTel A. I. CromeroBa. 3aKOHBI
doTodrpdexra. VYpaBHenue OuHmTerHa A poroaddekra. «KpacHas rpaHHLIa»
dboTorddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE ICHCTBUE CBETA.

TexHuyeckue yCTpOMCTBA W MpaKTUUECKOE NMpUMEHeHHue: (HOTOorNeMEHT, (HOTONATUUK,
coJIHeUHasi 6baTapesi, CBEeTOIUOI.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (HoToIPdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pe3epdopaa no paccesnuro o -yactuil. [lnanerapnas
moxenb aroMa. [loctynatel bopa. M3nyuenue u nmornomnieHne (OTOHOB MPHU MEPEX0JIe aToMa C
OJHOTO YpPOBHSI J3HEPrHUM Ha Apyroi. Buasl cnektpoB. CHekTp ypOBHEW HSHEPIHMM aTroMa
BOJIOPO/JIA.

BosHOBBIE cBOMCTBA yacTull. Bomubl ne bpoira. KopnyckyisipHO-BOJIHOBOW Ty aau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHUE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: CIEKTPAIbHBIM aHAJIN3
(ceKTpoCKoI), Ja3ep, KBAaHTOBBI KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Omnpenenenue JJIMHBI BOJIHBI JIa3epa.
HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyUYEHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul
HaOGmronenue muHe9aToro crekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JOKa3bIBAIOIIWE  CJIOXKHOCTh  CTpoeHus  saapa.  OTkpwITHE
paaunoakTuBHOCTH. OmnbITel  Pe3epdopna 1o ompeneneHuro coctaBa paguOAKTUBHOTO
uznyuyenus. CpoilctBa anbga-, Oera-, ramMmma-u3iaydeHus. BiusHue paauoakTUBHOCTU Ha
YKUBBIC OPraHU3MBI.
OTtkpeiTHE NPOTOHA U HeWTpoHa. HykionHas moxens sanpa I'eiizenOepra—lBaHeHKO.
3apsn saapa. MaccoBoe uncio sapa. M30Tormsl.
Anbda-pacnaa. DNEKTPOHHBIA U NO3UTPOHHBIN OeTa-pacnaj. ['amma-u3inyyeHue. 3aKoH
PaAMOAKTUBHOTO pacnaja.
OHeprus CBsA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.
Snepnsbie peakuuu. [lenenue u cuHTe3 saep.
Anepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl W TMEPCHEKTUBBI  SIEPHOU
DHEPreTUKU. DKOJIOTHYECKUE aCIIEKTHI IAEPHON SHEPTEeTUKH.
DOneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOIOIEHUS M PErHCTPAIK SJIEMEHTAPHBIX YACTHII.
@dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUecKOi KapTUHBI MUPA.
TexHuyeckue yCTporuCTBa U MPAKTUUYECKOE IPUMEHEHHUE: TO3UMETP, KaMmepa BuibcoHa,
SJIEpHBINA pEaKkTop, aToMHasi bomoa.
Jlemoncmpayuu
CU€TYrK MOHU3UPYIOIINX YACTHULI.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanre TpEKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUIMKH

OTtanbl  pa3BUTHS acTpOHOMMH. [IpukinagHOE W MUPOBO33PEHUECKOE 3HAUYCHHUE
aCTPOHOMUH.

Bupn 38é31H0T0 HeOa. Co3Be3aus, ipKue 3BE3/bI, INIAHETHI, UX BUIMMOE JBIKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeyHas akTUBHOCTh. McTtounuk sHepruu CosiHIa M 3BE31. 3BE3NBI, HX
OCHOBHBIE XapaKTepUCTHUKHU. JluarpamMma «CHEKTpaJbHBIM KJIAcC — CBETUMOCTBY». 3BE3IBI
IJIABHOM IIOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETHMOCTBY» JUISI 3BE3N TJIABHOMU



NOCJIEOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE341. (COBpEMEHHBIE MNPEICTABIEHUS O
IPOUCXO0XKJIEHNHU 1 3BOOIMU CoNHIIA U 3BE3/1. DTaIlbl )KM3HU 3BE3.

Mneunsiii [lyte — Hama ['anaktuka. Ilomoxxenne u aBmwxenue Connia B [MamakTuke.
Turbl raakTuk. PaguoranakTuku v kBa3zapbl. YEpHBIE NBIPHI B iApaXxX rajJakTHK.

Bcenennas. Pacumupenne Bceenennoit. 3akon Xa006na. Paz6eranmwe ramaktuk. Teopus
bosbmioro B3peiBa. PeMKTOBOE M3ITyYeHHE.

Macurabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Yyenuueckue nabnooenus

HabmrogeHuss  HEBOOPYKEHHBIM  TJIa30M C  HKCIOJIb30BAHUEM  KOMITBIOTEPHBIX
NPWIOKEHUN I8 ONpEeNeTeHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JAary:
OCHOBHBIE c03Be3nsA CEeBEPHOro MOJIyLIapys U IPKHUE 3BE3MBI.

Hab6mronenus B Teneckon JlyHsl, mianet, Maeuynoro Ilyru.

O6o0maromiee MOBTOPEHUE

Ponp ¢u3uMkuM ¥ acTpOHOMHHM B HKOHOMUYECKOH, TEXHOJOTMYECKOH, COIMAIbHON U
ATUYECKON cdepax [eqaTeIbHOCTH YEeJIOBEKa, pOjdb M MECTO (U3MKHM M aCTPOHOMUU B
COBPEMEHHOM HAay4yHOM KapTHUHE MHpa, pOJib (PU3NYecKod Teopud B (HOPMHUPOBAHUU
IpeICTaBICHUNA O (PU3MUECKON KapTUHE MHUpa, MECTO (PU3MUECKOM KapTUHBI MHpa B 0OIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ y4€ToOM
COJIEpKaTEeNbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMHd MaTeMaTuKH, OWOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meoicnpeomemnole nonsimus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOI'O IO3HAHUSL:
SBJICHHE, HAy4YHbIH (akT, TUNoTe3a, (pu3nyeckas BEJIMYMHA, 3aKOH, TEOpHUs, HAONIOJCHHE,
JKCIEPUMEHT, MOAEIUPOBAHUE, MOJEIb, U3MEPEHHE.

Mamemamuxa: pelieHe CUCTEMbl YPaBHEHUN, TPUTOHOMETpUUYECKUE (YHKIMHU: CUHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECCTBO, BEKTOPBI U MX
MPOEKIMU HA OCH KOOPJMHAT, CIOXKEHUE BEKTOPOB, IMTPOU3BOAHBIC PJIEMEHTAPHBIX (YHKIIHA,
MPU3HAKH OJ00US TPEYTOJIbHUKOB, ONPEEICHHE IITOMIAIN TIIOCKUX (puryp u oobEma Tel.

buonoeus: snektpuueckue SBICHHS B JKMBOW NPHUPOAE, KoJeOaTelbHbIE JBW)XCHUS B
KUBOM TMPHUPOJIC, ONTUYECKUE SIBIICHUS B JKUBOW NPUPOJE, ACHMCTBUE PaAuallMM HA KUBBIC
OpPTraHU3MBI.

Xumusi: CTPOEHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEI,
MeXaHU3Mbl 00pPa30BaHUsI KPUCTAITMYECKON pEeIETKU, CIEKTPAIbHBIN aHAN3.

I'eoepaghus: MarHUTHBIE TIOJIFOCAa 3€MJTH, 3aJIEKU MAarHUTHBIX pyIl, GOTOCHEMKA 3€MHON
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICEHNN.



Texnonocus.: TMHAK DIIEKTPOIEPENay, TEHEPATOP IEPEMEHHOIO TOKA, SJI€KTPOIBUIaATENb,
WHAYKIMOHHAs NeYb, pajgap, paauoNpuUEMHHUK, TEJIEBH30p, aHTeHHa, TenedoH, CBU-neus,
POEKIMOHHBIN amnmnapaT, BOJJOKOHHAs ONTHKA, COJIHEYHAas OaTapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenue yuebHoro npeamera «dusrka» Ha ypoBHE CpeaHEro oOiiero oopazoanus (0a30BbIi
YpOBEHB) JOHKHO OOECIICUUTh TOCTHIKEHHUE CICIYIONMX JUYHOCTHBIX, METANpPEIMETHBIX U
IPEeIMETHBIX 00pa30BaTeIbHBIX PE3yIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOEHUSI yueOHOro mnpenmera «Duszmka» MOHKHBI OTpaxaTh
TOTOBHOCTh U CIOCOOHOCTh OOYYArONIMXCSl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEN JMYHOCTH, CUCTEMOM LEHHOCTHBIX OpPHEHTAlMi, ITO3UTUBHBIX BHYTPEHHUX
yOeXKIACHUN, COOTBETCTBYIOIIMX TPAAUIMOHHBIM  IIEHHOCTSIM POCCHUHCKOro  OOIlEeCTBa,
paclIMpeHre >KU3HEHHOTO OMbITa M OMbITA JESITEIHLHOCTH B MPOLIECCE peaM3allii OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEIbHON JIEATEIIbBHOCTH, B TOM YHCJIEC B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKAAHCKOW TMO3UIMU  OOydYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO YJI€HA POCCUIICKOTO OOIIECTBA;

MPUHATHE TPATULIUOHHBIX OOIIEYETOBEYECKUX T'YMAHUCTHYECKUX U JIEMOKPATUUYECKHUX
IIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO JIESITEIBHOCTh B HMHTEPECAaX TPaxTaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIIpaBJIeHUH B 00pa30BaTEILHON OpraHu3allliy;

YMEHHE B3aUMOJCHCTBOBaTh C COLUAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBHM C UX
(GYHKIMSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUUCKOMN TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

IIECHHOCTHOE OTHONIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHXKEHHUSIM POCCUUCKHUX
YYEHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CITIOCOOHOCTH OIICHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUESHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIC B JICATEIHLHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIOYAs ACTETUKY HAy4YHOTO TBOPYECTBA, MPUCYILETO
(bu3nuecKkoil HayKe;

5) Tpy10BOr0 BOCIIUTAHHUSI:



WHTEpEC K pas3nudyabiM cdepaMm npodeCcCHOHANBHOW JACSITEIBHOCTH, B TOM YHUCIE
CBS3aHHBIM C (M3UKONM W TEXHUKOH, yMEHHE COBEpPINAaTh OCO3HAHHBIA BBIOOp OymyIei
podeCCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO W CaMOOOpa30BaHMIO B 00JIACTH (PU3HKU Ha
POTSHKECHUU BCEH KU3HU,

6) IKOJIOrHYeCKOT0 BOCIIUTAHHS

c(hOPMHUPOBAHHOCTh DKOJOTHYECKON KYyJbTYpPhl, OCO3HAHUE TJOOAIBHOTO XapakTepa
AKOJIOTHYECKUX TTPoOIIeM;

MJIAHUPOBAHUE M OCYIIECTBJIICHUE JEHCTBUI B OKPYXKAaIOIICH Cpele Ha OCHOBE 3HAHUS
1eael yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHUe OIbITa JESITCIBHOCTH OKOJOTHYCCKOW HAMpaBICHHOCTH HAa OCHOBE
MMCIOIIHNXCS 3HAHUH 110 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS GU3NIECCKON HAYKH,

OCO3HAHHWE IIEHHOCTH HAYYHOW NEATEIHLHOCTH, TOTOBHOCTHh B IMPOIECCe M3YUCHUS (PU3UKH
OCYIIECTBIISTH MPOCKTHYIO M HCCIICOBATENBCKYIO ASATEIHFHOCTh HHINBUIYATBHO U B TPYIIIIC.

METAINPEIMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITeNIbHO (OPMYJIMPOBATh W aKTyaJIu3UpPOBATh MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;
OIPENIEINIATh LEU ACATEIBHOCTH, 3aJ1aBaTh apaMETPbl U KPUTEPUU UX JOCTHKEHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMaTPHUBACMBIX (PU3UUECKUX SBIICHUSIX;
pa3pabarbiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YYETOM aHallM3a UMEIOIINXCS MaTepUalbHbBIX
Y HEMATEepHUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHHUBATH COOTBETCTBUE PE3YJIHTATOB LEJISM,
OLICHUBATh PUCKU MOCIECACTBUN ICATEILHOCTH;
KOOPJIMHUPOBATh M BBIMIOJNHATH PA0OTy B YCIOBHUSX pPEATHHOTO, BUPTYAJIBHOTO W
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIeM.
ba3oBble ucciaenoBarejabCcKue J1eiCTBHUSA.
BJIQJICTh HAy4YHOW TEPMUHOJOTHEH, KIIFOUCBBIMH TOHITHSAMH U METOJaMH (U3UUECKOU
HAYKHU;
BJIQJIETh HaBBIKAMU Y4E€OHO-HCCIIEIOBATEILCKON M MPOEKTHOM JEATEIbHOCTH B 00JIaCTH
(hbU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY TOUCKY METOJIOB PEIICHUS 3a/1a4
(MBUYECKOTO COJIEPIKaHMsI, MPUMEHEHHIO PAa3JIMYHBIX METOOB IMO3HAHMS;



BJIQ/IETh BUJAMH JIEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHS, €r0 HHTEpIIpeTalluu,
npeoOpa3oBaHUI0 M TPHUMEHEHUIO B Pa3jIMYHbIX YYEOHBIX CHUTyallMsiX, B TOM YHUCJE IpU
CO37IaHUH YUEOHBIX TIPOEKTOB B 001acTH (PU3UKH;

BBISIBIISITh NIPUYMHHO-CJICICTBEHHBIE CBA3M M aKTyalM3MpOBaTh 3ajlayy, BBIABUTAThH
runoresy e€ peleHus, HaxOJWTh AapryMEHThl Ui JI0Ka3aTelIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH MOJTYUYEHHBIC B XO/I€ PEIICHUS 33/1a4U PE3yJIbTaThl, KPUTHUYECKH OLIEHUBATH
UX IOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33/1aul B 00pa30BATENbHOMN JESTEILHOCTH, B TOM
YHCIIe MPU U3YYCHUH (PUBHKY;

JaBaTh OLEHKY HOBBIM CHTYAIUsM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTD 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO0 00JIaCTh KU3HEEATEIBHOCTH;

yMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIbHBIC TOAXObl U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PabGora ¢ unpopmaumeii:

BJIa/IETh HaBBIKAMHU TOJyuYeHUs WHPOpMauu (U3NYECKOTO COACPKAHUS U3 MCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBIATh IOMCK, aHalIM3, CUCTEMAaTH3alUl0 U
UHTEpHpeTanio NHGOPMAIIMK PA3IMYHBIX BUOB U (HOPM MPEACTABICHHUS;

OILICHMBAThH JOCTOBEPHOCTH MH(OpMAITHH;

WCIIONIb30BaTh CpeICTBa HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHNN KOTHUTHMBHBIX, KOMMYHHUKATHUBHBIX W OPraHU3AIMOHHBIX 3a/ad C COONIOACHUEM
TpeOOBaHUI YPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHNs, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOM 0€3011aCHOCTH;

CO3/aBaTh TEKCThl (PU3WYECKOTO COJEp)KaHUs B pa3IUuyHBIX (opmarax ¢ ydETom
Ha3HaueHUs UHPOpMAUMKU W 1EJEeBOM ayJWTOpPHM, BBIOMpas ONTUMAIbHYIO (QopMy
MIPEICTABJICHUS M BU3YyATU3allUH.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBUA:
OCYLIECTBIISATh OOIIEHNE HA YpOKax (PM3UKHU U BO BHE-YPOUHOU IESITEIbHOCTH;
pacrno3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYallMi U CMATYATh KOHPIUKTHL;
pPa3sBEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3pPEHHs C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;
NOHUMAaTh ¥ UCHOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U UHIMBUIyaIbHOU PabOThI;
BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX AEHCTBHM C Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEMN K100 YI€HA KOJUIEKTHUBA,;
IIPUHAMATh LEIM COBMECTHOW JEATEIIbHOCTH, OPraHW30BbIBATH M KOOPAWHHUPOBATH
JNEUCTBUA MO €€ NOCTHMXKEHHUIO: COCTABJIATH IUIAH JCUCTBUM, PACHPENCISATH POIU C YUYETOM
MHEHUN y4aCTHUKOB, OOCYKJIaTh PE3yJIbTAThl COBMECTHOM pabOThI;



OILIEHMBATh KaY€CTBO CBOETO BKJIAJa M KaXKIOTO YYaCTHHKA KOMAaHJbI B OOIIUI pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

npejyuiaraTb HOBBIE TPOEKTHI, OICHWBATh WJIEU C IO3WIUM HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTHYECKON 3HAYNMOCTH;

OCYIIECTBIATh TIO3UTHBHOE CTPATETHUECKOE TIOBEJACHHE B PA3IUYHBIX CUTYaIlHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, OBITH MHUIIUATHBHBIM.

PerynsiTuBHbIE YHUBepPcaJIbHbIE YueOHbIe 1elCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIIATH MO3HABATENIbHYIO JAEATEIBHOCTh B 00JIACTH (PU3UKU U
aCTPOHOMUHU, BBISIBIIATH MIPOOJIEMBI, CTAaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISTh IUIAH PEIICHUS PAacUETHBIX M KA4eCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUSI TMPAKTHYECKOM paboThl ¢ Yy4E€TOM HUMEIOIIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEATNIOYTECHHN;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacmpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHM;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pELICHMUE;

OIICHUBATH IPHOOPETEHHBIN OTIBIT;

CI0COOCTBOBATh (POPMUPOBAHUIO U MPOSBIECHUIO PYAULIMH B 00J1aCTU (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CUTYyaIlUsIM, BHOCUTH KOPPEKTHUBBI B JCSATEIHHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIA/IETh HABBIKAMU [TO3HABATEILHOM PEIIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX IEUCTBUI U
MBICJIUTENIBHBIX MPOIIECCOB, UX PE3yJIbTATOB U OCHOBAHMUIA;

UCIIOJIb30BATh IPUEMBI PeIICKCUU ISl OIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKCHUIO;

MIPUHUMATh MOTHBBI M ApTYMEHTHI IPYTUX TIPH aHAJIM3€E PE3yIbTaTOB JICITCIbHOCTH;

NPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTATKH U JJOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX TIPH aHAIIM3€ PE3yIbTAaTOB JACSITEIHHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B npouiecce nocTH)EHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI 110 (PU3KKE JIs
YPOBHSI CpeAHEero ooiiero oOpa3oBaHus y 00y4YarOIIUXCSl COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUICKT, Mpenoiaratonuii chopMHUpPOBAHHOCTS:

CaMOCO3HaHUS, BKJIIOUAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSHUE,
BUJICTh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHOM YMOIIMOHAILHOU c(pepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIOCOOHOCTh aIalTUPOBATHCS K AMOLMOHAIBHBIM U3MEHEHUSIM U MPOSIBIIAThH
rHOKOCTh, OBITh OTKPBHITHIM HOBOMY;



BHYTPEHHEW MOTHMBALIMM, BKJIIOYAIOIIEW CTPEMIICHUE K JOCTMIKEHHIO L€ U YCIEXY,
ONTUMU3M, HHULIMATUBHOCTh, YMEHHE IEUCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEN;

AMIIATUHU, BKJIOYAIOLIEH CHOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSHHUE JAPYTHX,
YUUTBIBATh €T0 MPHU OCYILECTBICHUN OOLIEHMSI, CHIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOLIUX CHOCOOHOCTh BBICTPAaWBaTh OTHOILIEHUS C JPYTUMHU
JIOABMU, 3a00TUTHCS, TPOSBIIATH UHTEPEC U pa3peliaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koHny oOyuenusa B 10 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaxxaTb C(HOPMUPOBAHHOCTH Y O0YUYAIOLIUXCSI YMEHUI:

JE€MOHCTPUPOBAaTh HA MPUMEPAX poJib U MeCTO (pU3MKU B (HOPMHUPOBAHUM COBPEMEHHOU
HAay4YHOM KapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTHMM, B NPAKTHYECKON
JIEATEIILHOCTH JIIOJICH;

YUUTBHIBaTh TPAHULIBI TNPUMEHEHHUS H3YUYEHHBIX (PU3MUECKUX MOJENel: MaTepuaabHas
TOYKA, UHEpLUHUAIbHAsA CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENO, MAEaJIbHBIA ra3, MOAEIU
CTPOEHHUS Tra3oB, XUAKOCTEW M TBEPIBIX TE€J, TOYCUHBIA NIEKTPUUECKUHN 3apsj NPU PELICHUH
(dbuznyeckux 3ajaay;

pacrio3HaBath (U3MYECKUe SIBJICHUA (MPOLIECChl) M OOBICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJSIPHO-KMHETHYECKOW TEOPUM CTPOEHHs BEIIECTBA M AJIEKTPOIMHAMHUKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBH)KEHUE, CBOOOJHOE TaJeHuE Tell,
JIBIDKCHUE 110 OKPYXXHOCTH, WHEpIMs, B3auMojielicTBue Ten, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOEHUE >KUIKOCTeW W TBEPABIX Tell, U3MEHEHHE 00bEMa TeNl NMpPH HarpeBaHUU
(OXJMaxxJIeHNH), TEIJIOBOE paBHOBECHE, UCTIAPEHUE, KOHACHC A, TIaBJIIEHUE, KpUCTaNIU3aus,
KHUIIEHUE, BJIAXKHOCTh BO3]lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
COCyJZE, CBSI3b MEXIY IapaMeTpaMH COCTOSIHUS Ta3a B H30IMPOLECCaX, 3JIEKTPU3aLUs Tell,
B3aMMO/JICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE ABMKEHUE, MCHOJb3yd (PU3NYECKHE BEJIMYUHBI: KOOpAMHATA,
IIyTh, NEPEMEILEHNUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CUja, UMIYJIbC Tela, KMHETHYeCKas
SHEprusi, MOTEHIHUaNbHAs JHEPIus, MeXaHWuecKas padoTa, MeXaHHuYecKas MOIIHOCTb; IpHU
OMHCAaHWUU TPABWIBHO TPAKTOBaTh (U3MUECKUNA CMBICH HCHOJIb3YEMbIX BEIUYMH, HX
0003HAYEHHUS U €IUHUIIbI, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIIUYUHY
C IpYTMMH BEIMYMHAMU;

ONKCHIBATh HW3YYEHHBIE TEIUIOBBIE CBOWCTBA TE€JA W TEIUIOBBIE SIBJICHUS, HCIOJbB3YS
¢u3nueckue BENUYMHBL: JABJIICHHWE Tra3a, TeMIepaTypa, CpedHss KUHETHYecKash HHeprus
Xa0TUYECKOTO JIBJKEHUS MOJIEKYJ, CpPEIHEKBaJApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIJIOThl, BHYTPEHHSSL dHEprusi, padbora raza, Ko3p(UIMEHT MOJIE3HOr0 ACHCTBUS TEMJIOBOTO
JBUTATEJSI; IPU ONMCAHUU MPABUIILHO TPAKTOBATH (PU3NYECKUN CMBICIT UCTIOJb3YEMbIX BEJIUYHH,
uX O00O3HAYEHWs M EIUHHIIBI, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIIME AAHHYIO (U3HYECKYIO
BEJIMYUHY C JPYTUMU BEIUYHHAM;



ONKCHIBATh M3YYECHHBIE 3JIEKTPUUYECKUE CBOKCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBJICHUS
(Iportecchl), UCMONB3ysl (GU3MUECKUE BEJIMYHMHBI: JJICKTPUUCCKUN 3apsif, dJIECKTPUUIECKOE TIOJIe,
HaIpsOKEHHOCTh  TOJIS, IMOTEHUMAN, Pa3HOCTh [OTEHUMAJIOB; MNpPU OMNHCAHUM IPABHIBHO
TPaKTOBaTb (PU3UYECKUM CMBICI HCIOJIb3YEMbIX BEJIUYUH, UX OOO3HAYEHUS U E€JIMHULIBI;
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIMUUHY C IPYTUMH BEIMYNHAMU;

aHAJIM3UPOBaATh (PM3MUYECKUE TPOLECCHl W SABIICHUS, HCIONB3Yys (PU3NYECKHE 3aKOHBI U
NPUHLUIBL: 3aKOH BcemupHoro Tsarotrenud, |, Il m |1l 3akonsl HproTOHA, 3aKOH coXpaHeHus
MEXaHUYECKON SHEPTUHU, 3aKOH COXPAHEHUS UMITYJIbCA, TIPUHLHUII CYIIEPIIO3UIINU CHJI, TPUHIHUII
PABHOIIPABUSI UHEPUUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETHUECKYIO TEOPUIO CTPOEHUS
BEILIECTBA, T'A30BbIE 3aKOHBI, CBS3b CPEAHEN KHUHETUYECKOW HSHEPrUU TEIJIOBOTO JBHUKECHHS
MOJIEKYJI C aOCOJIIOTHOW TeMIepaTypoil, NEepBbI 3aKOH TEPMOJMHAMHKHU, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pas3nuyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE NMPUHIIUIBI ICHCTBUS MAllllH, IPUOOPOB U TEXHUUECKUX YCTPOMICTB;
pasnuyaTh yCJI0BUs UX 0€30MMaCHOIO UCIIOIb30BAHUSA B IOBCEIHEBHOW KU3HH;

BBINIOJIHATh AKCIIEPUMEHTHI O HCCIEIOBAHHUIO (PU3MYECKUX SIBICHUM M IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M  KOCBEHHBIX HW3MEPEHHH, TMpU ITOM  (POPMYyJIHPOBATH
npobsieMy/3ajadyy W TUNOTE3Y Y4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEJIOAKEHHOTO 000PYA0BAHUS, IPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOJBL;

OCYLIECTBJISITh MPSMbIE W KOCBEHHBbIE H3MEpEHUs (PU3NYECKUX BEJIUYUH, MPU HTOM
BBIOMPATh ONTUMAJBHBIM CHOCOO M3MEPEHUs U HCIMOIb30BaTh W3BECTHBIE METOJIbI OLIEHKU
MOTPEMIHOCTEN U3MEPEHN;

UCCIIEZIOBATh 3aBUCUMOCTH MEXKIY (PU3NYECKUMH BEIMUMHAMU C UCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUH, MpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHpPOBATh PE3yJIbTaThl IMOJyUYEHHOM
3aBUCUMOCTH (PU3WYECKHX BEIUYMH B BHUAE TaOIUI M TpauUKOB, AENaTh BBIBOABI IO
pe3yabTaTam UCCIEI0OBAHUS;

coOmofaTh mpaBuiia O€30MacHOrO TpyJa IMpH MPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOrO0 SKCIIEpUMEHTa, Y4e€OHO-HUCCIENOBATEIbCKOM UM MPOEKTHOW JESATENBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIILHBIX YCTPOMUCTB U 1a00paTOPHOro 000pyAOBaHMUS;

pemiaTh pacy€THbIE 3aJayd C SABHO 3aJlaHHOM (U3MYECKOW MOJENbI0, HCHOJIb3YS
(u3nYecKue 3aKOHbI U IPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 33/1a4yd BBIOUPATh (PU3UUYECKYIO
MOJIeb, BBIIEIATh (PU3NYECKUE BEIMYMHBI M (POpPMYJIbI, HEOOXOAHWMBbIE sl €€ pelleHus,
MPOBOAMUTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAUC€HUS (DPU3NMUECKON BEIMYNHBI,

pemiaTh KaueCTBEHHBIE 3aJlayd: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUMBYIO ILIETIOYKY
pacCy’kJIeHU ¢ OMOPOM Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (U3HUYECKUE SIBJICHUS;

MCIIOJIb30BaTh IIPU PEIICHNN YUEOHBIX 3a/1a4 COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTUU
IUIA TIOMCKA, CTPYKTYPUPOBaHUS, HHTEPIpPETAlMU M MPEACTABICHUS Yy4yeOHOW U Hay4yHO-
NOMYJSIPHOM ~ MHpOpPMAIMK, TMOJYYEHHONM M3  PA3NIUYHBIX  HUCTOYHHKOB, KPUTUYECKHU
aHAIM3UPOBATh MOJyYaeMyt0 HHPOpMaALIUIO;



MPUBOJANTHh TPUMEPHI BKJIaJa POCCUUCKHX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, 0OBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

WCIIOJIB30BaTh TEOPETHUYECKHME 3HAaHUA TI0 (HU3UKE B TIOBCEAHCBHOW IKWU3HH IS
oOecrieueHrst 0€30MaCHOCTH MPU 0OpaICHUH ¢ IPHOOPAMH M TEXHUYCCKUMH YCTPOWCTBAMM, JIJIS
COXpaHECHUS 3JI0POBbS i COOJIFOACHHS HOPM DKOJIOTHYCCKOTO TTOBEACHUS B OKPYIKaIOIEH cpejie;

paboTaTh B TPYMIIE C BHIMOJHEHUEM PA3JIMYHBIX COIMAIIBHBIX POJIEH, MIIaHUPOBATh PaboTy
TPYIIBI, PAIMOHAILHO PACHpeNessaTh OOS3aHHOCTH W IUIAHUPOBATh JIEATEILHOCTH B
HECTaHJAPTHBIX CHTYallUsX, aJICKBaTHO OIICHMBATh BKJIAJ KaKJIOTO M3 YYAaCTHUKOB T'PYIIIBI B
pEIICHUE paccMaTPUBaeMOM TTPOOIICMBI.

K xoHmy oOyuenus B 11 kJjacce mpeaMeTHBIC pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMCHHI:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MeCTO (U3UKA B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHHBI MHUpPa, B Pa3BUTHH COBPEMEHHON TEXHHKHU W TEXHOJIOTHH, B MPAKTHYECKOI
NEATEIIbHOCTH JIFOJICH, IIEJIOCTHOCTh U €IMHCTBO (PM3UYECKON KapTHHBI MHUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJENeH: TOYCUHBIN
AIEKTPUYCCKUN 3apsl, Jyd CBETa, TOYCYHBIH HCTOYHHWK CBETA, SJICpHAs MOJCIbh aToMa,
HYKJIOHHAsI MOJIEJThb aTOMHOTO si/Ipa TPH PEIICHUH (PU3NYSCKHUX 3a]1a4;

pacrio3HaBaTh (hU3MUYecKue sIBICHUSA (TPOILeCChl) M OOBICHATH MX Ha OCHOBE 3aKOHOB
AICKTPOAMHAMUKN M KBAHTOBOM (DM3UKH: dJIEKTpPUYECKas MPOBOAUMOCTD, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JCHCTBHUS TOKAa, B3aWMOJCHCTBHE MAarHWTOB, OJJICKTPOMAarHUTHAas
WHIYKIMS, JCHCTBHE MArHUTHOTO TIOJSI HA TIPOBOJHUK C TOKOM W ABWXKYIIUHCS 3apsl,
AJICKTPOMAarHuTHHIC KOJICOAHHS U BOJIHBI, MPSIMOJIMHEHHOE PaCIIpOCTPaHEHUE CBETA, OTPAKCHUE,
npejoMiieHue, HHTepepeHIs, Audpakius ¢ IOJIIpU3alus CBETa, JHCIEPCUS CBETa,
dhoroanekTpudeckuit 3pdext (pororddekr), cBeTOoBOE NaBlIeHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPOa, €CTECTBEHHAS M HCKYCCTBEHHAS PaMOAKTUBHOCTH;

OMKCHIBATh W3YUYCHHBIC CBOWCTBA BeIIEeCTBA (JICKTPUUYECKHE, MArHUTHBIC, ONTHYECKUE,
AIEKTPUUYECKYIO0 TTPOBOJMMOCTh PA3JIMYHBIX CPEN) M DJICKTPOMArHUTHBIC SBJICHUS (TIPOIIECCHI),
HCIIONB3YsSl (U3WYSCKUE BEIMYMHBL DJICKTPUYECKUM 3apsl, CHUJla TOKa, OJJICKTPUUYCCKOE
HaIpsHKEHUE, JIEKTPUUYECKOE CONPOTUBIICHUE, PA3HOCTh TIOTCHIIMAJIOB, JICKTPOIBIDKYIIAS CHUIIA,
paboTa TOKa, WHAYKIIMS MAarHATHOTO TOJs, cuia Awmmepa, cwia JlopeHra, WHIYKTUBHOCTh
KaTYIIKA, DHEPTUS JJICKTPUYCCKOTO M MArHUTHOTO ITOJICH, MEepPUOa W YacToTa KoJIcOaHWH B
KoJiebaTeIbHOM KOHTYPE, 3aps]l M CUjla TOKa B MPOIECCE TAPMOHUYECKHUX DJIEKTPOMArHUTHBIX
KoJebanuii, (HOKyCHOE PACCTOSIHUE U ONTHYECKas CWJIa JIMH3BI, TPU OMHCAHUHM TPABUIBHO
TPaKTOBaTh (PU3MYECKHH CMBICI HCIIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHUS W CAWHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3HUCCKYIO BEIMYHUHY C IPYTHUMH BEIIMUYNHAMU;

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHHUS W TMPOIECCHI, HCHONB3YS (PU3HUECKHUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMATHWTHBIX BOJIH, JUIMHA BOJHBI M YacTOTAa CBETA, DHEPTHS M
UMITyJIbC  (OTOHA, TEPHOJ TOJIypacmana, SHEPTrus CBSI3U ATOMHBIX SJEp, MPU OMHCAHUHU
NPaBUJIBHO TPAKTOBaTh (PU3MYECKHA CMBICT HCIIOJNB3YEMBIX BEJIMYMH, WX OOO3HAYCHUS U



€AVHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIUYMHY C APYTHMH
BEJIMYMHAMU, BBIUUCIISATH 3HAUCHNUE (DU3UICCKON BEITMYUHEI;

aHAJIM3UPOBaATh (PM3MUYECKUE TPOLECCHl U SABIICHUS, HCIMONB3Yys (PU3NYECKHE 3aKOHBI U
OpUHIMUMBL:  3akoH OMa, 3aKkOHBI TMOCIEAOBATENIBHOIO M MapaJUIeIbHOTO  COEIMHEHMUS
OPOBOJHUKOB, 3akoH Jlkoyns—JleHla, 3akoH AJEKTPOMAarHUTHOM  WHIAYKIWHU, 3aKOH
MPSIMOJIMHEHHOTO pPacIpOCTPaHEHUsI CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHWEe OiHmMTEeWHA 118 GoTodDdekTa, 3aKOH COXPAHCHHS DHEPTrUU, 3aKOH
COXpaHEHUS HMITYyJIbCa, 3aKOH COXPAHEHHS JIIEKTPUUECKOro 3apsifa, 3aKOH COXpPaHEHMUS
MaccOBOTO 4McCla, MocTyjaThl bopa, 3aKOH paHMOaKTUBHOTO pachajaa, MpU 3TOM pa3iuyvarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCJIOBHUS (TpaHUIbI,
00J1aCTH) MPUMEHUMOCTH;

OTIPE/ICTIATh HAMpPABICHHE BEKTOpPA WHAYKIIMA MArHUTHOTO TOJI TPOBOJHHUKA C TOKOM,
cuwiibl AMmriepa u cuiibl JIopeHiia;

CTPOMUTH U OMMCHIBATh N300paKEHUE, CO3/1aBAEMOE INIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITIONHATh AKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (U3WYECKUX SIBICHHM H TIPOIIECCOB C
WCIIONIb30BaHMEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHil: TMpu 3ToM  (POpMyIUpOBaTh
npobiieMy/3ajayy M TUIOTE3Y y4YEOHOro HSKCIEepUMEHTa, COoOUpaTh YCTAHOBKY U3
MPEIIOKEHHOTO0 000PYyI0BaHMUSI, IPOBOIUTH ONBIT U (DOPMYIIMPOBATH BHIBOIBI;

OCYULIECTBIISITh TMpPSIMbIE W KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYUH, TMPU HTOM
BBIOMpATh ONTUMANBHBIN CHOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIBI OICHKHU
MOTPEIIHOCTEW H3MEPEHNN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3NYECKUX BEJIMUUH C MCTOJIH30BAHUEM MPSMBIX U3MEPECHUIA:
P 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI MOJYYEHHON 3aBUCHMOCTHU
bu3MYeCKUX BEIMYMH B BUAEC TaOMUIl W TpaduKOB, JelaTh BBIBOJABI MO pe3yjbTaTam
WCCIICTOBAHMS;

coOmroaTh mpaBuia OE30MacHOrO TpyJda MPH MPOBEACHUH HCCICIOBAHWA B pamMKax
y4eOHOro SKCIIEpUMEHTa, Y4eOHO-HUCCIENOBATEIbCKOM UM MPOEKTHOW JESATENBHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyAOBaHUS;

pemarh pacy€THBIE 3aJaddl C SIBHO 3aJaHHOW (U3NYECKOM MOJEIbI0, HCIOIb3Ys
¢bu3nueckre 3aKOHBI ¥ MTPUHIIUITEI, HA OCHOBE aHAJIM3a yCIOBUS 3a7aud BRIOUPATH (GU3UUYECKYIO
MOJIeTIb, BBIICIATh (U3NYECKUE BEIMYMHBI W (POPMYIIbI, HEOOXOAWMBIE maJisi €€ pelleHus,
MIPOBOJIUTH PACUETHI M OLICHUBATH PEATLHOCTH MOMYUYCHHOTO 3HAUYCHUS (PU3NUYECKON BETUINHBL

pemaTh KayeCTBEHHBIC 3aJlayd: BBICTPAWBATH JIOTUYECKH HEMPOTUBOPEUYUBYIO IIECTIOUYKY
pacCyXJICHUI C OMOPOI Ha N3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHUS;

MCTIOJB30BaTh TPU PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHbBIE MH(POPMAIIMOHHBIE TEXHOJIOTUU
JUISL TIOUCKA, CTPYKTYPHPOBAaHUS, WHTEPHPETAMM M TPEJCTaBICHUS Y4YeOHOW W Hay4HO-
MOMyJIIpHOW ~ WMHGOpPMAIMK, TIOJYYEHHOW W3  PA3jIUYHBIX  HCTOYHUKOB, KPUTHYECKHU
aHAIM3UPOBATh MOJydyaeMyto HHPOpMaIIUIO;



OOBSCHATH MPUHIIMIIBI JEHCTBUS MAIUH, TPUOOPOB U TEXHUYECKUX YCTPONCTB, pa3inyaTh
yCIIOBUS UX O€30MacHOTr0 UCTIOIB30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOIUTH TMPHUMEPHI BKJIa/a POCCHMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH{, B 00bSCHEHHE MPOIIECCOB OKPY>KAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIONb30BAaTh TEOPETUYECKHE 3HaHWA 1O (U3MKE B TIOBCEJHEBHON KM3HM  JUIS
oOecrieueHus: 6€30MaCHOCTH MpU 0OpalIEHUH ¢ NPUOOPAMH U TEXHUYECKHUMH YCTPOUCTBAMMU, JIJIS
COXPaHEHMS 3/I0POBbsI U COOJIIOJICHHSI HOPM 3KOJIOIMUYECKOTO MOBEJICHHSI B OKPYKaIoLIe cpere;

paboTaTh B TPYIIE C BHIIOIHEHUEM PA3IUYHBIX COIUAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IPYMNIIbI, palMOHAIBHO paclpeiesaTh OO0SM3aHHOCTH M IUIAHUPOBATh JIESATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsX, aJeKBaTHO OLIEHMBATHh BKJIAJ KaXKAOTO M3 YYaCTHUKOB T'PYIIHI B
peleHre paccMaTpuBaeMoi IpoOIeMbl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uudpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTENBHOCTH https://m.edso00.ru/7f41c97¢c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
DIEMEHTHI KBAKTOBOI OTTHKN 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 E;Ifg;rz?:;{;gg;;mng?c
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 I;tilf;:lll//lr?:;(szgroullif4lc97c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Koutpoabubie IIpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — Hayka 0 IPUPOJIC.
1 Hayunsie MeT(})] bl HO?I,)H;HI/M 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE 1 bubnuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa LHOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



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

HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cynepnosuuu cui. Bropoii 3akon bubmmorexa [JOK
. https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHusi. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuna cinpOTanefuq; npu IIBI/IE(GHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIM Ta3e
[locTynarenbHOE U BpaliareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynsc MaTepUallbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
NmMnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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[ToTenuuanpHas sHEprUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3NHOBOTO KIyTa»

KonTponbHas padora no teme
«Kunemaruka. /[unamuka. 3akoHbI
COXpaHEHHUs B MEXaHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

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

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konuuecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTtpennsist sHeprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U

30 crocoObI e€ m3MeHeHus. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHHOTO
rasa

bu6nmoreka [JOK

31 Brwt Temonepean https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.

32 KonunuecTBo Tennotel npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuadbaTHbBIN TIpolece

33 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnnorexka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc

34 HeobpatumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuit ypok «MounekymspHas bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipaas pusuka. OCHOBBI bubmmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Ayxd. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHble Tena. AHU30TPONH bubnuoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edso0.ru/ff0c65f0
KkpucTayisl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTH3AIIHSL.
43 VnenbHas TeNioTa MaaBiIeHUs bubmmorexa [OK
g ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 Y 0
PABHEHHE TEILIOBOTO banatca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnuotexa [JOK

3apsn. [IBa BUa SIEKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOAHUKH. 3aKOH COXPaHEHHUS bubmmorexa [IOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kyiona. ToueuHbIN 2IEKTPUYECKHAI bubmmorexa [IOK
¥y ’ p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmorexa [TOK
) Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmiorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHIEHCATOpa. DHEPrus 3apsHKEHHOTO bubmiorexa LOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

anmapara, CTpyHHOTro IpUHTepa.
DneKTpocTaTUUeCcKast 3allnTa.



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
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUSA €TI0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
((HSyquI/Ie CMCIIaHHOI'O COCANHCHUA
PE3UCTOPOBY

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

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JJaboparopHas padota
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COMPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

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

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

61

[TorynpoBOIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAuUMocTh. CBOMCTBa
p—~n-niepexoa. I1omynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUH TOK B pacTBOPax U

paciuiaBax 3JEKTPOJIUTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTpONIn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psa. MomaHusl. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMmeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0manmui ypox 1 bubnnoreka [JOK
«DNEKTPOAUHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no reme

66 «Qnekrpocrartuka. [locTosHHBII 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maronuii ypok 1 bubnuoteka [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoabnsie  Ipakrueckue il:;:eﬂl/lﬂ :)Iglc)l;l;z?;fenbnme
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUH
MaruuTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHnas pabora «3yueHue 1 1 bubmmnoreka [HOK
MAarHUTHOTO IOJIA KaTYLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HUccnenoBanue nercTBUS https://m.edsoo.ru/ffOc9acO
MIOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA

5 JBIOKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarauTHas HHAYKIus. [ToTok

6 BeKTOpa MarHUTHOU uHAykuuu. J/1C 1

WHIYKUIHUU. 3aKOH AJIEKTPOMArHUTHOM



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

naaykuuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBJICHUS
ANEKTPOMArHUTHOU WHIYKIIHH))

NuaykTuBHOCTB. SIBIeHUE
camouHaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue YCTpOﬁCTBa Hn ux
IIPpUMCHCHUC: IIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMArurThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
HHAYKIMOHHAA I1€Yb

O6o6maromuii ypok «Marautoe
noJie. DNeKTPOMarHuTHasI MHAYKIHSD»

bubnmoreka [IOK
https://m.edsoo.ru/ff0cal50

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MaruuTtHoOe nose.
DNeKTpOMarHuTHasi UHIYKLIUSD

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTU
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Koneb6arenpnbiit koHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



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

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpE.
Amnanorus MCKIAY MCXaHUYECCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHCPIrUr B UACAIIbHOM
Koyie0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipeacrasnenue o 3aTyxaromux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHUYeCKHe Kojebanus. Pe3onanc.
BbIHy X IeHHBIE 3JICKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JICWCTBYIOIIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. IIpoussoactso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosib3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KU3HU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHnudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Butue cpeacTs
cBsi3u. Pagmomnoxkarus
o5 KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p L P https://m.edsoo.ru/ffOcd4e0
M300pakKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbiil bubmuorexa [JOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
MOKa3aTelis IPEJIOMIICHHS CTEKIIA) https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne N300pakeHH B bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nrH3e. PopmyIia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. Ller. JlabGopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue npuOOpbI U yCTPOMCTBa U
YCIIOBHSI UX 0€3011acCHOTO IPUMEHEHHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue morexa L
R https://m.edsoo.ru/ffOcfa42
OHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN Bu6 OK
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U noimorexa L
HMITYTHCOM. DHEprus MOKos https://m.edsoo.ru/ffOcfc68
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa L

OTHOCHUTCIIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [lnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE B LIOK
nOIMoTEKa
41 . A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubnxorexa LTOK
a ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» portosrddexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE buomorexa LIOK
AICBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHHUE:
44
dhoToseMeHT, GOTOIATUHK,
CONHEYHas OaTapesi, CBETOUOT
45 Pemrenue 3amau mo reme «JI€MEHTHI bubmuoreka [IOK
KBaHTOBOM ONTUKU https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro a-4actu bubmmorexa [OK
PRLOPA p t https://m.edsoo.ru/ff0d091a
[LmanerapHast MOJ€Ib aTOMa
bubnmnorexa LIOK
47 I1 b
OCTYJIaTHL bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noronieHue GoTOHOB
48 m 1/1}1,16 exojie aTOM:I co H(()bro OBHsI bubmmorexa LIOK
p pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buapl ciekTpoB
BonnoBsie cBolicTBa yacTuil. BosHBI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckymnsapao-

BOJIHOBOM AyaJIu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOC U3TYYCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOI'O U3JTYYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3NydeHus. Biusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacnan.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

DHeprusi CBA3U HYKJIOHOB B sIJIpe.

S nepHble peakuuu. SnepHbii
peaktop. [IpobrnemMsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIACPHON
SHEPreTUKHU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOoHA. MeToibl HAOMIOACHUS U
PErucTpalvy JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yH1aMeHTaabHbIe
B3anmMoaercTBud. EnMMHCTBO
(bU3UIECKOI KapTUHBI MUPa»

Bup 3Bé3nnoro neba. Co3Be3aus,
SIpPKUE 3BE3/1bl, MIJIAHETHI, UX BUIUMOE
nBrkeHue. CoaHeuHas CHCTeMa
Comnsaue. CoHeuHast aKTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TJIABHOM
nocJieioBaTeabHOCTU. BHYyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O POUCXOKICHUU U
sBomtounu CoJiHIa U 3BE3]T

Muneunsbiit [1yTe — Hama ["anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TATAKTHK

Bcenennas. Pa3z0oeranue rajgakTuK.
Teopust bonbioro B3pbIiBa.
PenukToBoe n3iyuyenue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto

(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYyYHOU KapTUHE MUPA

64

O6o06matromuii ypok. Pons
¢buznueckoil Teopun B GopMHUPOBaAHUU
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




Ob6o06maromuit ypok. Mecto
(hbU3UYECKOI KapTUHBI MHPaA B 00IIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAYyYHBIX PEJCTaBICHUN O IPUPOIE

66 PesepBHbIil ypok. MaruutHoe 1oie. 1
DNeKTpOMarHuTHast UHIYKIUs
PesepBubiii ypok. OnTuka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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