MHUHHCTEPCTBO NPOCBEINIEHUS POCCHNH

PACCMOTPEHO

Pyxosoaurens MO yuureneit
MaTeMaTHKH, PU3UKH,

HHpOPMATUKH
T.H. Uwikosa

Iporokon Ne (
OT « }#_ o+ 2024r.

CKO¥l ®EJAEPALIIU

MBOY «Kynuuckas COLI»

COI'JIACOBAHO YTBEPXXJIEHO

3aMecTuTEND JHPEKTOPA ~HHpek

RO
/g Kynaruug/ L, M. Z

ITpuxaz Ne_3 20 ot « {3 €:

08.2024 r.

PABOYAS ITPOI'PAMMA
(ID 4780592)

yuebnoro npeamera «@usuka. Ba3osblii ypoBenn»

s obyvaromuxes 10-11 xmaccos

Kynuno, 2024



HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CPEIHEro OOUIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJOXXEHUM M TpeOOBaHUH K pe3ysbTaTaM
OCBOECHHUSI OCHOBHOW 00pa3oBaTeNbHOW Mporpammsl, npencraBieHHbXx B OI'OC
COO, a Takxke ¢ yuérom (enepaibHOH pabodeil mporpamMMbl BOCIUTAHUS U
KOHIIETIMU TpenoAaBanusi yuyeOHoro mpenMera «®duszmka» B 00pa30BaTeNIbHBIX
OpraHu3ausIx Poccuiickon Oenepannu, peATN3YIOLINX OCHOBHBIE
o0pa3oBaTeIbHbIE TPOTPAMMBI.

Conepxxanue mnporpamMMmbl 1o (U3UKE HampaBiIeHO Ha (OpMUPOBaHUE
€CTECTBEHHO-HayYHOW KapTHUHBI Mupa oOydaromuxcs 10-11 xmaccoB mpwm
oOy4yeHuu ux pu3nke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-JIESITEILHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBeTcTByeT TpeboBanusm PI'OC COO x
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
oOy4eHusl, a TAKXKE€ YYHUTHIBAET HEOOXOJMMOCThH peah3aliUd MEKIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAyYHBIMU Yy4Ye€OHBIMM Mpeameramu. B Hel
OMPENIENAIOTCS OCHOBHBIC 1I€NIM U3Yy4YEeHHS (DU3UKU HA YPOBHE CPEIHEr0o OOIIero
o0pa3zoBaHus, TUIAHUPYEMbIE PE3YIbTAaThl OCBOCHUSI Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeMETHbIE, MPeAMETHbIC (Ha 0a30BOM ypOBHE).

[Iporpamma 1o u3uKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIbTAaThl OCBOCHHUS Kypca (pu3uKu HAa 6a30BOM ypOBHE, B

TOM YHUCJIE IPEJAMETHBIE PE3yJIbTAThI 110 FroJAaM 00yUYEHUS;

e cojlepxkaHue yuyeOHoro npeamera «duznka» mo rojgaM 00ydeHHsl.

dusrka Kak Hayka O HauOosiee OONIMX 3aKOHAX MPHUPOIBI, BHICTyHas B
KadecTBe y4eOHOro MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHuM 00 okpyxaroiiem mupe. llIkonpHbIN Kype Pusnku — cucteMooOpa3yromun
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3UUYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB U SIBICHMM, H3yd4aeMbIX XuUMHUEH, Ouomoruew,
dbusnueckoir reorpadueid u acTtpoHomueu. Mcmonb3oBaHWE W AKTHMBHOE
NpuMeHeHHe (QU3MUECKUX 3HAHUW  OmpenensieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTUKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHHUS HOBBIX MATEPHAIOB C 3aJlaHHBIMH CBOMCTBAMU U JIPYTHX.
N3yuenne Qu3nku BHOCUT OCHOBHOW BKJIaJ B (POPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTUHBI Mupa oOydaromuxcs, B (pOpMHpOBAHUE yMEHUN MPUMEHSTH
Hay4YHBIM METO/I MO3HAHUS MPHU BBIMOJHEHUN UMU YY€OHBIX UCCIIEIOBAHUM.

B ocHOBy kypca Qusuku isi ypOBHS CpEAHEro O0OIIero oOpa3oBaHUs
MOJIOKEH pA HUJeH, KOTOphle MOHO paccMaTpuBaTh KaK MPHUHIUIBI €ro
MOCTPOCHMUSI.



Hoess yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COAEPXKHUT MaTepHall U3 BCEX pa3feioB (U3UKH, BKIIOUAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKHU.

Hoes cenepanuszayuu. B cOOTBETCTBUM ¢ HEW Matepual Kypca (U3UMKHU
o0beUHEH BOKpYr (Qusnueckux Teopuil. Beaymmm B Kypce sBIsSeTCS
(dbopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAT€pHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HUCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIHANa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3U PAa3BUTHUS
¢bu3uk Cc pa3BUTHEM OOIIECTBA, a TaKXKE C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTHUYECKUMHU MPOOIEMaMHU.

Hoess  npuknaonoti  nanpaenennocmu. Kypc ¢uszuku mpennonaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuszayuu peanusyercss TMOCPEICTBOM BBEJCHHS DIIEMEHTOB
COJIepKaHMsl, TMOCBSIIEHHBIX SKOJOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOPBI€ CBSI3aHBI C PAa3BUTHEM TEXHUKHU W TEXHOJIOTHH, a TakXe 0O0CYXIACHUs
po0JieM pallMOHATLHOTO MPUPOAOTIOIb30BAHUS U IKOJIOTUYECKOU 0€30MacHOCTH.

CTep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3UMKU Ha YPOBHE CPEAHETO OOIIEro
oOpa3oBaHus SBJISIOTCS (u3nueckue Teopur (HOpMHUpPOBAHHE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NUECKON TeOpuH, poiu (yHIAMEHTAIBHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPHUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOPHH, JJisi ONUCAHUS EeCTECTBEHHO-HAyUHBIX SIBICHUN U
MIPOIIECCOB).

CHUCTEMHO-IESITEILHOCTHBIN MOAX0A B Kypce (PU3MKU peanu3yeTcsl Mpek]ie
BCEro 3a CUET OpraHu3allid HKCIEPUMEHTAILHON JAESTEIbHOCTH O0Y4aroluXcCsl.
Jlnst  GazoBoro ypoBHS Kypca (QU3MKM — 3TO HKCHOJb30BAHUE CHUCTEMBbI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbIE B mporpamme no (usuke oObeIMHEHBI B OOLIUNA CIUCOK YYEHUUYECKHUX
MpaKkTUUYEeCKUX paboT. BhijeneHne B yKka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISI KOHTPOJE W  OIEHKH, OCYIIECTBISIETCS YYaCTHHUKaMU
00pa3oBaTeNbHOTO TMpoIecca MCXOJs1 U3 OCOOCHHOCTEH IJIAaHUPOBAaHUS U
ocHamleHusi kaOuHera ¢Qusuku. Ilpu »>ToM obOecneunBaeTcsi OBIaJACHUE
0oOy4YarolUMHCS YMEHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIIEIOBAHUS
3aBUCUMOCTEM (DU3UUYECKUX BEIWYMH M TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

Bonbpuioe BHUMaHME yIENsETCS PENICHUIO PAcYETHBIX M KaueCTBEHHBIX
3amad. [lpu 3TOM 17151 pacdy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3a/1aud C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIbIO, TTO3BOJISIIONIME MPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjesia Kypca, TaK U UHTErpUpPYs 3HAHUS U3
pa3HbBIX pa3fenoB. /[ KadecTBEHHBIX 3a/1ad MIPHOPUTETOM SIBIISIIOTCS 3a/IaHUS Ha
0oOBbsSICHEHUE TPOTEKaHUsI (PU3MYECKUX SIBJICHUH M TMPOLIECCOB B OKpPY’KAIOIIEH
KU3HM, TpeOyromue BbIOOpa (u3nueckoil Monenu sl CUTyallud MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHUI0 Y4eOHOro rmpoliecca 0a30BbIl ypOBEHb Kypca
(U3UKHN HA YPOBHE CPEAHETO OOIIEro 0Opa3oBaHMs JOJKEH U3Y4aThCsA B YCIOBUSIX
MpeAMETHOro KaOuHeTa (PU3UKH WM B YCJIOBUSX MHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IuKJIa. B kabuHere (U3UKH JOIKHO OBITh
HeoOXxoauMoe JiabopaTopHoe OOOpyIOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMmme mo (U3MKe YUEHHUYECKUX MPAKTUYECKUX padOT U JIEMOHCTPALIMOHHOE
o0opy10BaHUE.
JleMoHCTpanuoHHOE 00OpyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
OPUHITUTIOM MUHUMAJIBHON JOCTAaTOYHOCTH ©  OOECIEYMBAET IMOCTAHOBKY
MEPEUYNCIEHHBIX B TMporpaMMe T0 (HU3UKE KITIOYEBBIX JACMOHCTpAIlUNA IS
WCCJICIOBAHMUSI  M3y4YaeMbIX  SIBICHWA W  MPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAJBHBIX 3aKOHOB, UX TEXHUYCCKHUX MPUMEHEHUH.
JlaGopaTtopHoe 00OpyJOBaHUE JUIsI YYEHHUECKUX TMPAKTUYECKUX pPadoT
dbopmupyeTcsi B BHJIE TEMAaTHUUECKUX KOMIUIEKTOB U OOECIIEUMBAETCS B pacuére
OIHOTO KOMIUIEKTa Ha JBYyX oOOydaromuxcs. TeMaThuueckue KOMIUIEKTHI
1abopaTopHOTO OOOPY/IOBAHMS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
W3MEPUTEITHHBIX CUCTEM B BHJIC ITU(DPOBBIX TaOOpATOPUA.
OCHOBHBIMH LIEJISIMU U3y4EeHUS (PU3UKH B 00111eM 00pa30BAHUU SABIISIIOTCS
e (opMHUpOBaHUE HUHTEpPECa U CTPEMJIEHUA OOYy4YaIONIUXCS K HayYHOMY
W3YYCHUIO TPUPOJIBI, PAa3BUTHE WX HHTEIUICKTyaJIBHBIX U TBOPYECKUX
CIIOCOOHOCTEH;

e pa3BUTHE MPEJCTABICHUI 0 HAYYHOM METOJIe MTO3HAHUS U (PopMUpPOBAHUE
MCCIIEI0BATEILCKOTO OTHOMICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHUpOBaHME HAYYHOIO MHUPOBO33PEHHUS KaK pe3yJibTara HU3yUYCHHs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAITHHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUN OOBSCHATH SBJICHHUS C HUCIOJb30BAaHUEM
(bU3UYeCKUX 3HAHUHN ¥ HAyYHBIX JOKA3aTeIbCTB;

e (opmupoBaHme TpeACTaBICHUNH O PO (PU3UKH IJIST PA3BUTHS IPYTHAX

€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHH.

JlocTikeHue ATUX Iejed oOecreyrmBaeTCsl pelieHueM CIeIyIOMUX 3a/1ad B
npoliiecce u3yueHus Kypca GU3MKU Ha YPOBHE Cpe/HEro o011ero oopa3oBaHus:



e TIpHOOpPETEHUE CHUCTEMBI 3HAaHUU 00 00mmx dbu3ndecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJTIOYAs MEXaHHUKY,
MOJIEKYJISIPHYIO (PU3HMKY, DJJIEKTPOAUHAMHUKY, KBAaHTOBYIO (HU3UKYy U
AJIEMEHTHI aCTPOPU3HUKH;

e (¢opMHUpOBaHUE YMEHUU TMPUMEHSITH TEOPETUYECKUE 3HAHUS IS
oObsACHEHUs (PU3NYECKUX SBICHUM B TPUPOJEC U ISl HPUHATHUS
MPAKTUYECKUX PEUICHUH B MIOBCEIHEBHOW KU3HH,

e OCBOCHHME CHOCOOOB pEIICHHS PA3IUYHBIX 3a7ad C SIBHO 3aJlaHHOM
¢duzmyeckoil MOJENIbI0, 3a/ad, MOAPa3yMEBAIOIINX CaMOCTOSTEIbHOE
co3JaHue pU3NYECKON MOJEIH, aJICKBaTHOM YCIOBUSAM 3a]1auHu;

e TMOHMMaHWE (U3NUYECKUX OCHOB M MPHUHIMIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTHUECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAOUIYIO
cpeny;

e OBJIAJICHHE METOJIaMH CaMOCTOSITEJILHOTO TUIAHUPOBAHUS U TMPOBEICHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAIM3a W WHTEpHpeTanuu HWH(opMaiuy,
ompeieNIeHUs JOCTOBEPHOCTHU MOJYYEHHOTO PE3YIbTaTa;

e CO3/IaHUE YCIIOBHM JJISl pa3BUTUS YMEHUU MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOM JIESITETbHOCTH.

Ha wm3ydenuwe ¢usuku (0a30BBI YpOBEHb) Ha YpPOBHE CpPEIHETO OOIIEro
obpaszoBanus otBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 waca B Heneso), B
11 xmacce — 68 yacoB (2 yaca B HEIEIIO).

[Ipennaraempiii B mporpamme 1o (usnke MepedeHb Ja0OpaTOPHBIX W
MPaKTUUYECKUX pabOT SBISIETCS PEKOMEHJOBAaHHBIM, YUYUTENb JElaeT BBIOOP
MpoBeJieHUs J1a0OpaTOpPHBIX pabOT U OMNBITOB C YYETOM HHIAUBUIYATbHBIX
O0COOEHHOCTEH 00yJarOITUXCSl.



COIEPKXAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®uzuka u MeTOAbI HAYYHOT O O3HAHUSA

®usuka — Hayka o mpuponae. HayuHpie MeTOIbl MO3HAHUSA OKPYKAIOLIETO
mupa. Ponb 3kcnepuMeHTa W TEOPUM B MPOLECCE IMO3HAHUS MPUPOIBI.
DKCIEepUMEHT B (hU3UKE.

MopenupoBanue (PpU3NUECKUX SBICHUU W MpoleccoB. HaydHble rHmoTe3sbl.
dusnueckrue 3aKOHbI U T€OpUHU. ['paHUIIbl MPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[IpuHUIKT COOTBETCTBUS.

Pons 1 mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOW HAYUHOW KapTUHBI
MHPA, B IPAKTUYECKON AEATEIbHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBele ¥ HUGPOBBIE HU3MEPUTENBHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JTATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe ABUkKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHIKCHUS.
Cucrema otcuéra. TpaekTopusi.

[Tepemernienne, CKOpoCcTh (CpeaHssi CKOPOCTh, MTHOBEHHAas CKOPOCTH) H
YCKOpPEHUE MAaTEpHATbHOW TOYKH, MX NPOEKIMM HA OCHU CUCTEMbI KOOpIUHAT.
Ciio)keHue nepeMenieHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJUHEWHOE JBIMXeHue. ['paduku
3aBUCUMOCTH KOOPDAWHAT, CKOPOCTH, YCKOPEHHS, NYyTH U NEPEMEIICHUA
MaTEepUATBHOU TOYKH OT BPEMEHH.

CBobomHOE TajieHue. Y CKOpeHrne CBOOOTHOTO MaAeHHS.

KpuBonuueitnoe  nBukeHue. JIBokeHHWE  MaTepUadbHOM  TOYKHA MO
OKPYHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, TUHEWHAs
ckopocTs. [lepuoa u yactora oopamienus. [leHTpocTpeMuTeIrHOE YCKOPEHUE.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHUE. CHUIOMETP,
JNBH>KEHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE MEPEAAUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPALUS KMHEMATHYECKUX XapPaKTEPUCTHUK
JBIOKCHUS.

[Ipeo6pazoBanne ABMKEHU C UCITOIBL30BAHUEM MPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue pABukeHHs] Tena, OpOLIEHHOTO MOJA YIOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOIHOTO MaICHHUS.

Hanpasnenne ckopocT mpu ABMKEHUHU IO OKPYIKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomol

N3ydyeHrne HEpaBHOMEPHOTO IBHMXKEHHUS C LIEIBIO ONPEAEIICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHONIEHHS MEXAY NyTSAMH, MNPOWJICHHBIMU TEJIOM 34
MOCJIEAOBATENbHBIE PABHBIE IPOMEXKYTKA BPEMEHU INPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenune NBMKEHUS IAPUKaA B BA3KOU KUJIKOCTH.

N3yuenne nBuxkeHus tena, OpOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocuTenbHOCTM  ['ammiies.  IlepBeid  3akoH  HproToHa.
NuepuyanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipuniun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS. MaTepUaIbHON TOUKHU. Tpernii 3akoH HeroTOHA 1151 MatepuanbHbBIX TOYEK.

3akoH BcemupHoro Ttsiarorenua. Cumia Ttsoxectd. llepBas kocmuueckas
CKOPOCTBb.

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

Tpenue. Bunsl Tpenus (mokos, ckoibxeHus, kaueHus). Cuia tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOIbKEHUs U cuiia TpeHus nokos. Koagduiment tpenus.
Cuna cOnpOTUBIICHUS MPU IBUKECHUU TEJa B )KUIKOCTH WU Tas3e.

[TocTynaTenpHOE U BpalaTeabHOE ABUKEHHE a0COIIOTHO TBEPAOIO Tela.

MoOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalleHus. Ilmedo cunbl. YcioBus
paBHOBECHS TBEPIAOIO TETA.

TexHrnueckne yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHE. IOAIINITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBIIeHME MHEPLIU.

CpaBHEeHHME MAacC B3aUMOAECHCTBYIOIINX TEI.

Bropoit 3akon HeroToHa.

N3mepenune cun.

Clio)eHue Cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AedopMaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTAJCHUM.

CpaBHEHHME CHJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHUs TBEPAOIO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padomol

N3yuenne nBuxeHns Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MNPYKUHE U
pPE3UHOBOM 00pa3Ile, OT ux aedopmaruu.

UccnenoBanne yciaoBUil paBHOBECHUS TBEPAOrO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axoHnbl cOXpaneHUs 6 MexXaHuKe

Mmnynsc MarepualbHOW TOUYkHM (Tena), CHCTEMbl MAaTEPHAIbHBIX TOYEK.
NmMmnynbse cuibl ¥ U3MEHEHUE HMIYJbCa TeEJd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE nBUKEHHUE.

Pabota cuiabl. MOIIHOCTD CUJIBI.

Kunernueckass sHepruss MmarepuaibHOW Touku. Teopema 00 H3MEHEHUH
KUHETUYECKOU YHEPIUH.

[TorenuumanbHas SHEprus. [TorenuumanbHas SHEprus YIpyTo
nedhopMUpoBaHHOW  TpykuHbL.  [loTeHuWanbHast dSHeprusi Tejda  BOJIU3U
MMOBEPXHOCTH 3E€MJIH.

[ToreHnuaneHple ¥ HEMOTCHIMAJIbHBIE  CHUJIBI. CBsi3b  paboTHI
HETMOTCHIUAIBHBIX CHJI C W3MEHEHHUEM MEXAHWUYECKOW SHEPTrHUM CUCTEMBI TEI.
3aKOH COXpPAaHEHUS MEXaHUYECKOU IHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHrnyeckne yCTpONMCTBA M NMPAKTUYECKOE NPUMEHEHHUE. BOJOMET, KOIED,
MPYXUHHBIA MUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE nBUKEHHUE.

[lepexo1 MOTEHIIMATILHOM YHEPTUN B KUHETHUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAsTHUKOB.

NccnenoBanue cBsizu pabOThI CUIIbI ¢ UBMEHEHHEM MEXaHHYECKOW IHEPTrUu
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MosiekyasipHast pu3NKa U TEPMOIMHAMUKA

Tema 1. Ocro6vt MoNEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYIISIPHO-KUHETUYECKOM TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBuxenue. duddysusa. Xapaktep IBUKEHUS U
B3aMMOJECUCTBUS 4YaCTHUIL] BEIIECTBA. MOJAENM CTPOEHHUs Ta30B, MXUJIKOCTEU H
TBEPJIBIX TEN U 00BSICHEHHUE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojeleid. Macca u
pa3Mmepsl Mosiekyll. KonnuectBo BemecTBa. [locTositHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpUU HJCAIbHOrO ra3za. AOCONIOTHas TeMmmepaTypa Kak Mmepa
CpelHell KWHETUYECKOM SHEpPruu TEIIOBOro JBMKeHMS dactul] rasa. lllkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MeHneneeBa—Knamneipona.
3akon JlanbToHa. M3omporniecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeAcTaBiI€HUE H3OMPOIECCOB. HM30TEPMa, H30X0pa,
n3obapa.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE. TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, J1OKa3bIBAIOLIME JUCKPETHOE CTPOEHUE BeliecTBa, (ororpadun
MOJIEKYJ OpPraHUYECKUX COCTUHEHUMN.

OmnbITel 10 qUdGy3Un KUJIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJIECTBUS.

Mogenb, WUTIOCTPUPYIOIAsi TPUPOTY AABIEHHUS ra3a Ha CTEHKU COCY/Ia.

OnbITel, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HJACAIBHOTO Tasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

Ornpenenenue Macchl BO3JyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHUM
00b€Ma KOMHATHI, JJaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEMl.

HccnenoBanne 3aBUCUMOCTU MEXAY HMapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosbt mepmMoOUHAMUKU

TepMmoauHamuueckass cucTemMa. BHYTpEHHss 3HEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U c1oco0bl €€ n3meHenus. KonnuecTBo TemnoTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJAHOATOMHOTO  HWJeaIbHOrO  Tra3a. Buasl  Temnomnepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYeHHUE. Y IeNbHAs TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEIIOTH Npu Temionepeaaye.

[lonsitue 00 aaumabaTtHOM mponecce. llepBbli 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue mepBOro 3akOHAa TEPMOJUMHAMHUKHU K H3ompoleccaM. ['paduueckas
UHTEpIpeTalus padoThl rasa.

BTtopoii 3akon TepmonuHamuk. HeoOpaTumMocTh IpoLecCOB B IPUPO/IE.

TennoBeie  MamuHbl.  [IpyHIUIBI ~ AEUCTBUS  TEIJIOBBIX  MAIIUH.
IIpeoOpazoBanusi SHEPruM B TEIUIOBBIX MamuHax. Koad@uimeHT moae3Horo
nevctBus TeroBoM MamuHbl. [{ukn KapHo u ero kosd@uuueHT mnoJie3HOTO
JNENUCTBUS. DKOJIOTHYECKHE TPOOTIEMBI TEMI0IHEPTETUKHU.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE TMPUMEHECHUE. JBUTATEIb
BHYTPEHHET0 Cropanusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW J>HEpPruMl Teja MPU COBEPILICHUH PabOTHI: BBUIET
npoOku U3 OYTBUIKM MOJ JACHCTBUEM CXKATOrOo BO3/AyXa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTéM TpeHuUs (BUACOACMOHCTPAIIHS).

V3MeHeHue BHYTpEeHHEH SHEpruu (TeMIiepaTyphl) Teja Mpu Teruionepeaaye.

OnpIT 1O aguabaTHOMY pACIIMPEHHUIO BO3ayXa (OMBIT € BO3MYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, TBUTaTelNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOTO
JBUTATEIIS.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomol

N3Mmepenne yaenbHONU TEMIOEMKOCTH.

Tema 3. Azpecamnbvie cocmosanus eeugecmea. Pazosvie nepexoovl

[TapoobpazoBanue u KoHAeHcalus. Vcrmapenue u kurneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3Aayxa. HaceimeHHslld map. YaenbHas TeIioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHMUSI.

Trépnoe teno. Kpucrannuueckue u amop@Hbie Tesna. AHU3OTPOIUS CBONCTB
kpuctawioB. Kuakue kpucrtamwibl. CoBpemeHHblE Martepuanbl. [lmaBneHune u
KpUcTaJu3anus. Y ieabHas TeroTa miasienus. CyOoaumanusi.

VYpaBHeHHE TEMIIOBOro OajgaHca.

TexHrnueckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE. TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJOTUU IMOJYYEHUS] COBPEMEHHBIX MAaTEpHUANIOB, B
TOM YHCJIE HAHOMATEPUAJTIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIILICHHBIX TAPOB.

Kurnienune npy noHM>XEHHOM J1aBIICHUMU.

CriocoObl 3MEPEHHUS BIAXKHOCTH.

Halntonenue HarpeBaHus U MIIaBJICHUS! KPUCTAILNTMYECKOTO BEIECTBA.

JleMoHCTpanus KpuCcTaJuIOB.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomeol

N3Mepenne OTHOCUTENBRHOM BIAKHOCTH BO3/IyXa.

Paznen 4. DaekTpoanHamMuka
Tema 1. dnekmpocmamuxa
ONekTpu3auus TeN. OJEKTpUYeCKuil 3apsia. J(Ba BuIa JJIEKTPUYECKHUX
3apsaoB. [IpOBOAHMKM, AWANEKTPUKU W MOJYINPOBOJHHKH. 3aKOH COXPaHECHUS
JIEKTPUYECKOT0 3apsa.
B3aumopericteue 3apsaoB. 3akoH KynoHa. TodeuHbIN SIEKTPUUECKUAN 3apsii.
Onektpuueckoe mnosie. Hanpsoxk€HHOCTh  anektpuueckoro mnosd. [IpunHiun



CYIIEPHO3UIMU DJIEKTPUYECKUX TMOJIEN. JIMHUM HanpsKEHHOCTH JJIEKTPUUYECKOrO
TOJIAL.

Pabora cumnm  anektpocrathueckoro  mojsa.  Ilotenmuan.  PasHOCTB
MOTECHIMANOB. [IpOBOAHUMKM © JUINEKTPUKH B BJIEKTPOCTATHYECKOM TOJIE.
JlusnekTpuyeckas NpOHUIAEMOCTb.

DnekTpoEMKOCTh. KoHneHcaTop. DAEeKTpOEMKOCTh INIOCKOTO KOHJAEHCATOPA.
DHEprus 3apsKEHHOTO KOHJIEHCATOpa.

TexHrnyeckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE. BJIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHUECKAsl 3alllUTa, 3a3eMJICHUE BJIEKTPONpPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIBbHBIN anmapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MMPUHIMIT JEUCTBHS AIEKTPOMETPA.

B3anmopelicTBre HARIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEIL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTaTHYECKAS 3aUTA.

JIM3NIEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U JUIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabomol

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosnnbsiii 3nekmpuueckuit mok. Toku 6 paznuunslx cpeoax

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUS DSJIEKTPUYECKOIO TOKA.
Ucrounnku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsxenue. 3akon OMa 171 y9acTKa LETH.

DJIEKTPUYECKOE COMPOTHUBIICHUE. Y AEIBbHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIAHHOE COCIMHEHNE TPOBOJHUKOB.

PaGora onekTpudeckoro Toka. 3akoH Jhxoyns—Jlennma. MomHOCTD
AJIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYILAsI CHAJIa U BHYTPEHHEE CONPOTUBJICHHE HCTOYHHKA TOKA.
3akon OMa 1 TOJTHOM (3aMKHYTOM) 3JIeKTpUUecKoi 1ienu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAsT  MPOBOJAMMOCTH  TBEPIBIX  METAUIOB.  3aBHUCHMOCTH
CONIPOTUBIICHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCT.

DIIEKTpUYECKU N TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOHUKW. CoOcTBeHHas u MIpUMECHas MPOBOJIUMOCTb
noynpoBogHUKOB. CBoiicTBa P—N-niepexoaa. [lonynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax M  paciuiaBax  dSJIECKTPOJIUTOB.
DIIEKTPONIUTUYECKASA TUCCOUHNAIUA. DIEKTPOIIN3.



DJIeKTpUYeCKUil TOK B Trazax. CaMOCTOSTENBHBIA W HECAaMOCTOSITEIbHBIN
pa3psa. Monuus. [ma3ma.

TexHuueckne yCTpoWCTBA M MPAKTHUYECKOE MPUMEHEHHUE. aMIepMeTp,
BOJBTMETP, PEOCTAT, HCTOYHUKHU TOKA, DIEKTPOHArpEeBaTeNbHbIE MNPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JAHO/,
TEPMUCTOPHI U HOTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN AMOI, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHUS.

3aBUCHUMOCTh COTMPOTHUBIICHUS [MWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIA/IA TOTIEPEYHOT0 CEUCHHS U MaTepuana.

CmemanHoe COeJUHEHUE MMPOBOIHUKOB.

[IpsiMoe wu3MepeHue dIeKTpoABKYyed cuwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OlIEHKA BHYTPEHHETO COMPOTUBIICHHUSI.

3aBUCHUMOCTH COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE ANEKTPOTUTOB.

NckpoBoii pa3psii 1 TPOBOJIUMOCTb BO3yXa.

OIHOCTOPOHHSIS TPOBOJAUMOCTH IHO/IA.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol

N3yueHne cMenaHHOro COeIUHEHUS] PE3UCTOPOB.

N3mepenue 3neKTpOJBMKYIEH CHIIbI MCTOYHMKA TOKAa U €ro BHYTPEHHEIO
COMPOTHUBIICHHUS.

Habmronenue anextpomunsa.

MexknpeaMeTHble CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHsS B 10 Kimacce OoCymiecTBISETCS C
y4€TOM COJIEPKATENbHBIX MEXIPEAMETHBIX CBA3EH C KypcaMU MaTEMAaTHKH,
OMOJIOTHH, XUMUH, Teorpadu U TEXHOJIOTHH.

Mescnpeomemnvie nousmusi, CBA3aHHbIE C WU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHHE, HAy4HbIM (hakT, rumnoresa, (unyeckas BEIUYMHA, 3aKOH,
Teopusi, HaOIIO/IEHNE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MO/JIETb, UBMEPEHUE.

Mamemamuka: pelleHUE CUCTEMbl YpaBHEHHH, JuHEWHas (QyHKIus,
napaboia, runepOona, ux rpauku U CBOKWCTBA, TPUTOHOMETPHUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: Mexanndeckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocMmoc,
TEIUIO00OMEH YKUBBIX OPraHU3MOB (BHIbI TEILIONEPEIayH, TCIUIOBOC PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUSI B KUBOU MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOECHHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeN, XKUIKOCTEH U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS IAUCCOLMAIINS,
rajbBaHUKA.

l'eoepaghus: BnaHOCTB BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus:. npeoOpa3oBaHUE JBMXEHUN C HUCIOIH30BAaHUEM MEXaHU3MOB,
y4€T TpPEHHUS] B TEXHUKE, NOAIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMIyJbca B TEXHHKe (pakera, BOJAOMET W JPYrHeE), IBUTATEIb BHYTPEHHETO
CropaHus, napoasi TypOuHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUHU
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE HAHOMATEPUAIIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTATHUECKAas 3allliTa, 3a3€MIICHHE SJIEKTPONPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATPEBATEIbHBIE puoOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoanHamMuka

Tema 3. Maznummnoe none. I1eKmpoOMazHUMHAA UHOYKUUSA

[ToctostHHBIE ~ MarHWTHl.  B3auMOJENCTBUE  TMOCTOSAHHBIX  MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uwHAykuuu. I[lpuHnmn cynepno3uuun
MAarHUTHBIX MOJie. JIMHMM MarHuTHOM WHAYKIUU. KapTuHa NWMHWI MarHUTHOU
VHAYKIUY [10JIS IIOCTOSTHHBIX MAarHUTOB.

MarauTHOE TONE TPOBOAHHMKA € TOKOM. KapTuHa 5nWMHUN WHIYKUIWAH
MAarHMTHOTO TIOJI JUIMHHOTO MPSAMOTO IMPOBOJHHUKA U 3aMKHYTOIO KOJBLIEBOTO
MPOBOJHUKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3aumonercTtBre npoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJ1yJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOIyIb U HAIIpaBIICHUE. [[BUKEHHE 3apsIKEHHON YaCTHULIbI
B OJTHOPOJHOM MarHuTHOM moJjie. PaGoTa cuibl Jlopenra.

SIBeHne 3JIEeKTpOMAarHuTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHMTHOMN
WHAYKUWAHA. OJIEKTPOABIXKYIAS CWia HHAYKOUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe syexrpuueckoe Imosie. OIEKTPOABMKYINAs CHJIA WHAYKIAH B
MPOBOJHUKE, NBIKYIIEMCS IIOCTYIIATENBHO B OJHOPOJIHOM MAarHUTHOM IIOJIE.

[Tpasuio Jlenua.

NHnykTUBHOCTE.  SIBJIE€HHE CaMOMHAYKUMHU. OJIEKTPOABIKYILAS  CHIIA
CaMOMHIYKLIHH.

DHEpPrusi MArHUTHOTO MOJIS KaTYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE TMPHUMEHECHHUE. TOCTOSIHHBIE
MAarHuThl, JJEKTPOMArHUTHI, DJIEKTPOJABUIATENb, YCKOPUTEIHU DIIEMEHTAPHBIX
YaCcTULl, UHAYKI{MOHHAs I1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MATHUTHBIM TTOJIEM.

JIvHUM MHOYKIMYA MAarHUTHOTO TIOJISI.

B3anmopeiicTBue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JelictBrue cuibl JIOpeHIa Ha HOHBI SJIEKTPOJIUTA.

SIBneHue 3eKTPOMArHUTHOM UHIYKIUH.

[Tpasuio Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHJIBI MHAYKUAH OT CKOPOCTH WU3MEHEHUS
MAarHUTHOT'O MOTOKA.

SIBeHME CaMOMHIYKIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJISL KATYIIKH C TOKOM.

HccnenoBanne AelCTBUS NOCTOSIHHOTO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue sBIEHUS SJIEKTPOMAarHUTHON WHTYKIUU.

Paznen 5. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€0AHUA

Konebarenpnas  cuctema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOaHUS.
Mapmonnueckue konebanwus. Ilepuon, yactora, amminTyna u ¢aza KojaeOaHUH.
[IpyXuHHBII MasTHUK. MareMaTH4ecKUil MasiTHUK. YpaBHEHHE TapMOHUYECKHUX
kosieOanuii. [IpeBpalieHre sHepruy MPU rapMOHUYECKUX KOJIEOaHUSAX.

Konebarenpubiit koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHHIE KOJeOaHUS B
UJeaqbHOM KoJIeOAaTeTbHOM KOHType. AHANOrus MEXAYy MEXaHUYECKUMHU U
ANEKTpOMarHuTHeIMU KoJebanusamu. @dopmyna Tomcona. 3akoH CcOXpaHEHUSs
SHEPIUH B UJEATHLHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaronmx KojaeOaHusX. BoIiHYK/IeHHbIE MEXaHUYECKHE
KoJnebanus. Pezonanc. BeiHyK/I€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOAHUS.

ITepemennblii  TOK. CHHYCOMIANBHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOIO TOKAa. AMIUIMTYAHOE W JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HampsHKEHUS.

Tpancdopmartop. IlpousBoacTBo, mepegada U MOTPEOJCHUE AIECKTPUUECKOU
SHEPruU. JKOJIOTUYECKUE PHUCKH NPU MPOU3BOACTBE ANEKTpodHEeprun. KynbTypa
HCTIOJIb30BAHUS DJIEKTPOIHEPTUU B TOBCEHEBHOM KU3HH.

TexHruueckne yCTpPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, IMHUM JIEKTponepeaay.

Jlemoncmpayuu

HccrenoBanrie MmapamMeTpoB KoJIeOATEIbHON CHCTEMbI (MPYXUHHBIA WIH
MaTEeMaTHYCCKUNM MasTHUK).



HabGntonenue 3aTtyxaromux KojaeOaHui.

HccnenoBanne CBOMCTB BBIHY X ACHHBIX KOJIEOAHUI.

Habmronenue pe3oHanca.

CB0OOHBIE IEKTPOMArHUTHBIE KOJIEOAHUSI.

OcriiorpaMMbl (3aBHCHMOCTH CHJIBI TOKA W HAMPSDKEHUS OT BPEMEHU) IS
ANEKTPOMArHUTHBIX KOJeOaHUM.

Pe3onanc mnpu mOCHENOBATEIbHOM COEAMHEHUU PE3UCTOpPa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPOTIEPEIAUH.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabomol

HccnenoBanne 3aBUCUMOCTH TEPUOJA MaJbIX KoJjeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

HccnenoBanre MNepeMEHHOro TOKa B LENM W3  IOCJIEA0BATEIbHO
COCIMHEHHBIX KOHAEHCATOPA, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmpoMacHUMHbLE 60IHbL

MexaHnuueckue BOJIHBI, yCioOBHs pacmpoctpaneHus. Ilepumon. CxopocTb
pacripocTpaHeHuss W JuiMHa BOJHBI. [lomepeyHble W MPOJOJIbHBIE BOJIHBI.
Nutepdepenius u nudpakius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBI. Y CJIOBHUSI M3JTYy4YECHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, MpeIoMJICHUE, ToJisipu3anus, qudpakius,
unrepdepeniuss. CKOpoCTb 3MEKTPOMATHUTHBIX BOJH.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [[puMeHeHHE >EeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHuUBl paguocBs3u U TeneBuieHus. Panuonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA W NPAKTUUECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJbTPa3BYyKOBas JAMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajaap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-nieun.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHHUE OTIEPEUHBIX U MPOIOTBHBIX BOJIH.

Koneouromeecs Te0 Kak HICTOYHHK 3BYKa.

HaGntonenue oTpaskeHus U IPeJIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmronenue nuatepdepeHnnu u qudpakiuy MEXaHHUECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntoneHue cBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIONM H
4acTOTOU KoJieOaHUH.



UccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXXCHHUE,
MpeIoMIIeHHE, ToNgpu3anus, Tupaxiuus, uHTepepeHIus.

Tema 3. Onmuxka

['eomerpuueckas ontuka. [IpAaMOIMHENHOE pacIpOCTPAaHEHHUE CBETa B
OIHOpOAHOM cpene. JIyd cBeta. TodeuHbIN HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI OTpakeHUsl cBeTa. [locTpoeHne m3o0paxeHuil B
TLUIOCKOM 3€pKalie.

[Ipenomiienue cBeTa. 3aKOHBI MPEIOMIIEHHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomienus. [lonmHoe BHyTpeHHee otpaxeHue. lIpenenbHbpll yroa IOJIHOTO
BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceera. CnoxHbIN cocTaB Oeoro ceera. Lger.

CobOuparomiue U pacceuBaromue JuH3bL. ToHkas nuH3a. DokycHOe
paccTosiHUEe W ONTUYecKas cuiia TOHKOM JMH3bL. [locTpoeHue wuzoOpakeHuil B
cOOMpaONINX U pacceuBarolmux JnH3aX. @opMysa TOHKON JIMH3bI. Y BEIUYECHUE,
JaBaEMOE€ JIMH3O0M.

[Ipenens MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. WuTepdepenuns cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOmOIEHUST MAaKCUMyMOB U MHUHUMYMOB B HMHTEpPEPEHIUOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpakmus cBeta. JudpakiuonHas pemérka. YClIoBHE HaOIIOACHUS
[JIaBHBIX ~MAaKCUMYMOB IIpU MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa HA
TU(PaKIIMOHHYIO PEHIETKY.

[Tomapusauus csera.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE. OYKH, JIyIa,
dboToanmapaT, MPOCKUMOHHBIA ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOUSI.

Jlemoncmpayuu

[IpssMonMHEWHOE PACIPOCTPAHEHUE, OTPAKEHUE U IPEJIOMIICHUE CBETA.
Onrtuueckue npudopsI.

[TomHOe BHYTpeHHEE OTpakeHne. Moaenb CBETOBOAA.

HccnenoBanue cBONCTB U300paKeHUM B JIMH3AX.

Mopgenn MUKPOCKOIIA, TEJIECKOIIA.

HaGntonenue natepdepeHiinm crera.

Habmonenue nudpakuuu cBeTa.

HaGntonenue nucnepcuu cBera.

[Tonydyenune cnekTpa ¢ MOMOIIBIO TPU3MBI.

[TonyueHnue cnekTpa ¢ MOMONILI0 TUPPAKIIMOHHON PEIIETKH.

Ha6ntonenue nomnsipusaiuu CBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol



N3Mepenne nmokaszaresns NpeIoMICHUS CTEKIIA.
UccnenoBanue cBONCTB U300paKeHUM B JIMH3AX.
Habmonenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cHIEIUAIBLHOI TEOPUU OTHOCHUTEIbHOCTH
I'panuubl  NPUMEHMMOCTH  KJIAacCMYECKOM  MexaHuku.  [locTynars
CIICLIMATIbHOM TEOPUH OTHOCHUTENBHOCTH. HWHBAPUAHTHOCTH MOAYJSL CKOPOCTH
CBETa B BAKyyM€, IPUHLIUI OTHOCUTEIbHOCTA DUHILITENHA.
OTHOCUTENBPHOCTh OJHOBPEMEHHOCTH. 3aMEJJIECHNE BPEMEHH U COKPAICHUE
JUTHHBI.
DHEPrus U UMIYJIbC PEASITUBUCTCKON YaCTULBI.

CBsA3b MACCHI C YHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPrus
MTOKOSI.

Pa3znen /. KBanToBasi pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBs3u s3HEepruu PoToHa ¢ €ro YacToTou. DHeprus
Y UMITyJIbC (POTOHA.
OtkpeiTue u uccieaoBanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dbororddexra. YpaBHenue OiinmTeHa s potodddekra. «KpacHas rpanuna»
dhororddexra.

JaBnenne cBera. OmnbiTel I1. H. JIeOGenena.

XUMHYECKOE JIEVCTBUE CBETA.

TexHuueckne yCTpOHMCTBA U MPAKTUYECKOE MPUMEHEHHE. (POTOIIEMEHT,
dboTomatuuk, conHeuHas 6baTapesi, CBeTOUO.

Jlemoncmpayuu

®oto3(peKT Ha YyCTAHOBKE C IIMHKOBOM IJIACTUHOM.

Nccnenoranue 3akoHOB BHeENIHETO (GOTOd P PeKTa.

Cseroguon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHHIO 0 -4acCTHII.
[Imanerapnas moxpens aroma. Iloctynmarel bopa. M3nydenune u mnorsiomieHue
(OTOHOB mMpU TEpexoJie aToMa C OJHOTO YPOBHS IHEPruM Ha Apyro. Buasl
criekTpoB. CIIEKTp ypPOBHEW SHEPTUU aTOMa BOAOPO/IA.

BonnoBrie cBolicTBa yactull. Bonnsl ne bpoitns. KoprnyckynsipHO-BOIHOBOM
Tyanu3M.

CHoHTaHHOE U BBIHYXJCHHOE U3IIyUYCHHUE.

TexHruueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE. CHEKTPaIbHbIN
aHasn3 (CIEKTPOCKOMN), Ja3ep, KBAHTOBBIH KOMITHIOTE.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenune IIMHBI BOJIHBI Ja3epa.

HaGntoneHue nuHeyaThiX CIIEKTPOB U3TYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomol

Hab6ntonenue nuHeyaToro cekrpa.

Tema 3. Amomnoe a0po

OKCNIEPUMEHTBI, JOKa3bIBAIOUIME CIOKHOCTh CTpoeHusd sapa. OTKpbITHE
pamuoaktuBHOCcTH.  OmbiTel  Pesepdopna 1o  ompeneneHuro  cocTaBa
paguoakTuBHOTO wu3nydeHus. CBoiictBa anb(da-, OeTa-, ramMMa-uU3IyYEHUS.
BnusiHne painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHEe TIpoTOHA U HeWTpoHa. HykimoHHas monens sigpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. DJNEKTPOHHBI H MO3UTPOHHBIM Oera-pacman. [amma-
M3JIy4eHue. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. S nepHble cuiibl. JlepekT Macchl siapa.

Snepneie peakuuu. JleneHue u CUHTES SAEP.

Snepnsiit peaktop. Tepmosinepubiii cunTe3. I[IpoOnembl W TEPCHEKTUBBI
AIEPHON YHEPTrEeTUKU. DKOJOTUUECKUE ACTIEKTHI SIACPHON SHEPTETHUKH.

DJleMeHTapHbIC YacTULBl. OTKPBITUE MO3UTPOHA.

Metobl HAOIOJEHUS U PETUCTPALIUU ATIEMEHTAPHBIX YaCTHII.

dyHaMeHTaIbHbIE B3auMoJieicTBUS. EquHCTBO (hr3nueckoil KapTUHBI MUpa.

TexHruueckne yCcTpOMCTBa U MPAKTUYECKOE MPUMEHEHUE. TO3UMETP, Kamepa
Buinibcona, siaepHsliif peakTop, aToMHast 0oM0a.

Jlemoncmpayuu

CU€TurK HOHU3UPYIOIIUX YACTULI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomol

HccrenoBanre TpeKoB YacTHIl (10 TOTOBBIM (oTorpadusim).

Pa3znen 8. Dj1eMeHTHI aCTPOHOMHUM H ACTPOPHU3MKH

OTarnbl pa3BUTHS acTpoHOMUH. [IpuKIIagHOE 1 MUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMUH.

Bupn 3Bé3mnoro Heba. Co3Be3mus, sSpKUe 3BE3JbI, TUIAHETHI, UX BHUINMOE
JIIBMOKCHUE.

ComnHeunas cucrema.

Connne. ConHeuHas akTUBHOCTh. McTounwk sHeprum CoiHma W 3BE3.
3BE3/1bI, MX OCHOBHBIE XapaKTEPHUCTUKH. JlMarpamMma «CHEKTpajbHBIM KjacCc —
CBETHUMOCTB». 3BE3AbI TJIABHOM ITOCIECHOBATEIbHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIABHOM MOCIENOBATEIBHOCTU. BHYTpeHHEe CTpoeHue



3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Bodonuu CoiHIa u
3BE3. DTanbl >KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne u nBumxenue CoJsHIA B
lNanaktuke. Tunsl ramaktuk. Paguoranaktuky U kBasapbl. YEpHBIE IBIPHI B sApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Pazberanue rajiakTuk.
Teopus bosbmioro B3peiBa. PenukroBoe usinydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaGntoneHus HeBOOPYKEHHBIM TJIa30M C HUCMOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUI JJISl ONpeIeTICHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Us1 CEBEPHOTO MOJIYIIAPUS U IPKUE 3BE3BI.

HaGmonenus B Teneckon Jlynsl, maner, Mueunoro Ilyrtu.

O0o0mariee NOBTOpeHUue

Ponpr ¢u3uku U acTpOHOMUUM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COIMAILHOM M ATUYECKOU cepax AesTEIbHOCTU YEJIOBEKa, POJb U MECTO (PU3UKHU
U aCTPOHOMHUHU B COBPEMEHHON HayYHON KapTUHE MHUPA, POJIb PU3HUUECKON TEOpUHU
B (opMupoBaHMM MpPEACTABICHUN O (PUIMUECKON KapTUHE MHPA, MECTO
(bu3nYecKol KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABIEHUN O PUPOJIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEIMETHBIX CBA3€M C KypcamMH MaTE€MAaTHKH,
OMOJIOTHH, XUMUH, Teorpadu U TEXHOJIOTHH.

Meorxcnpeomemnvle nonsmusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHHE, HAy4HbIM (akT, rumnoresa, (unyeckas BEIUMYMHA, 3aKOH,
Teopusi, HaOIIO/IEHNE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MO/JIETb, U3BMEPEHUE.

Mamemamuka: pelleHHE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl U MX IMPOCKIHUH HA OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMH, NPU3HAKU MOA00USI TPEYroJbHUKOB,
onpeiesieHne TIOAU IMIIOCKUX GUryp u oobeéMa Tel.

buonocus: »nekTpudeckue SBICHUS B KUBOW MpuUpojie, KojieOaTelbHbIE
JNBHXKEHUS B JKMBOW MPHUPOJIC, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJE, NECUCTBUE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTALUTMYECKAS] CTPYKTYypa TBEPIABIX
TeN, MEXaHW3Mbl OOpa30BaHUs KPUCTAUIMYECKON PEHIETKH, CHEKTPaIbHBIN
aHalun3.



l'eocpagpus:  marHuUTHBIE TONIOCA 3€MJIM, 3alIe)Kd MArHUTHBIX — PYII,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3AHUE 3€MIICTPICCHUN.

Texnonocusa: IJHWHWUW DIIEKTPOIEpENAd, TEHEPATOpP IMEPEMEHHOIO TOKa,
AJEKTPOJIBUTaTENb, WHAYKIHWOHHAS I€4Yb, pajap, PaguonpUEMHUK, TEJIEBHU30D,
anTeHHa, tenedoH, CBY-meub, MPOEKIMOHHBIN anmapaT, BOJIOKOHHAs OMNTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®dH3MKa» Ha YPOBHE CPEIHETO OOIIETOo
obpa3zoBanus (0a30BBII YPOBEHB) JOJDKHO OOECIICYUTHh JOCTHUKCHHE CIICTYIOIINX
JMYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3YyABTATHI OCBOCHUS yueOHOro npeamera «Dusnka» TOomKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarolUXCs PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JIUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIM{, TIO3UTUBHBIX BHYTPEHHHX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOro OOIIECTBa, pacUIMpPEeHUE >KU3HEHHOTO
ONBITA W OMbITA JEATEIBHOCTH B MPOLIECCE Peaau3allid OCHOBHBIX HANPaBICHUU
BOCHUTATEIIBHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIMTAHUS .

c(hOpMUPOBAHHOCTD IPakKAAHCKON MO3ULIMU 00YUAIOIIETOC KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAJULIUOHHBIX  OOIIEYETIOBEYECKUX T'yMAHUCTUYECKUX U
JNEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaXJaHCKOIO
o0111ecTBa, y4acTBOBaTh B CAaMOYIIPABIEHUHU B 00pa30BaTEIbHON OpraHU3alluy;

YMEHHE B3aUMOJEHUCTBOBATH C COUAIIbHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAYCHUEM,

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMSI:

c(hopMHPOBAHHOCTH POCCUNCKOU rpaKIaHCKOM HWJICHTUYHOCTH,
MaTpUOTHU3MA,

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO MTOBEICHHUS,

CIIOCOOHOCTh OIIEHUBATH CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESATEIbHOCTHA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3C¢TeTHYECKOr0 BOCTIMTAHUA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOUYas 3CTETHUKY HAYyYHOTO TBOPYECTBA,
MpuUcyliero Gpuznyeckoit HayKe;



5) Tpy10BOT0 BOCIIUTAHNS :

WHTEpPEC K pa3IndHbIM cdepaMm TpodhecCHOHATHHOU NeATEILHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (U3UKOHN M TEXHUKOW, YMEHHE COBEPIIATh OCOZHAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIE MIJIAHBI,

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHHUIO B 00JIaCTH
(hM3UKH Ha TPOTSHKCHUU BCEH JKHM3HU;

6) 3K0JI0rH4ecKOro BOCIIUTAHHSA:

c(hOpPMHPOBAHHOCTh DJKOJOTHYECKONW KYJIbTYPhI, OCO3HAHHE TJI00ATHHOTO
XapakTepa IKOJOTHUYECKUX MPooIIeMm;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE JICUCTBUI B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHWSI TIeJIe YCTOMYNBOTO Pa3BUTHS YEJIOBEUYECTRA,

pacIIMpeHre OIbITa JEATETLHOCTH JKOJOTHYECKOW HAIMpaBICHHOCTH Ha
OCHOBE MMEIOITUXCS 3HaHUH 10 (Pu3mke;

7) HEHHOCTH HAYYHOTO TIO3HAHWS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKH,

OCO3HAHHE IIEHHOCTU HAy4YHOM JeATEeNbHOCTH, TOTOBHOCTH B MpOIECCe
W3ydeHUs: (QU3NKHA  OCYIIECTBISATH  MPOCKTHYID H  HCCIEOBATEIIBCKYIO
TeSTENHbHOCTh WHIUBUIYATHHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAIbHbIE yUeOHbIE JeiicTBUSA
ba3oBple JJornueckue JeHCTBHSA:
CaMOCTOSITETbHO  (OPMYJIHMPOBATH W AKTyaJlU3UPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE,
OTNpeAeiaTh IEeNH ACATCIBbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHKEHUS,
BBISIBJISAITH  3aKOHOMEPHOCTH W TPOTHBOPEUHMS B  pacCMaTPHBAEMBIX
(hU3UYECKUX SBICHUSIX,
pa3palaThiBaTh IJIAaH PEIICHUS MPOOJIEMBbI ¢ YUYETOM aHaIM3a MUMEIOIINXCS
MaTepuaIbHbIX U HEMAaTePUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIESITEIHLHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyIbTaTOB
1IeJISIM, OIIEHUBATh PUCKU TOCJIEACTBUHN AESITEILHOCTH;
KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBUAX  pealbHOIO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICUCTBUS;
pa3BHUBATh KPEATUBHOE MBIILICHUE MMPU PEIICHUH KU3HEHHBIX TPOOIIeM.
ba3oBble ncciie1oBaTeILCKHE A€iiCTBUA.
BJIQJIETh HAYYHOM TEPMHUHOJIOTHUEH, KIIOYEBBIMU MOHSATUSIMHU U METOJaMHU
(bu3uYeCKON HayKH,



BJIaJIETh HaBBIKAMU YY€OHO-HMCCIIEIOBATEIILCKON U MPOEKTHOU JEATEIbHOCTH
B o0siacTu (hpU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pelleHusi 3a7ad (PU3UUECKOro COJAEpKaHUs, MPUMEHEHUIO PA3IUYHBIX
METOJIOB NTO3HAHUS,

BJIQJIETh BHUJAMHU JICSITEIBHOCTH MO TMOJYYEHUID HOBOIO 3HAHUS, €ro
UHTEpIIpEeTallii, MpeoOpa3oBaHUI0 M MPUMEHEHUI0O B Pa3IMUHBIX YYEOHBIX
CUTyaIUsX, B TOM YUCJIE IPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JACTU (PUBHKHY;

BBISIBJISITh [IPUYUHHO-CJIEJICTBEHHBIE CBSI3U W aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUINOTE3Y €€ PpEeIIeHUs, HaXOJWUThb apryMeHThl [JIsl JOKa3aTelbCTBa
CBOUX yTBEPKJICHUH, 3a/1aBaTh apaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATH IIOJIyYEHHbIE B XOJE€ pEUICHUS 3aJaud Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJauyl B 00pa30BaTENIbHOU
NESTeNIbHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBUKHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OMBIT;

yMETh TMEpPEHOCUTh 3HaHuUA 10 (QuU3MKe B MPAKTHUUECKYI0 00JacTh
KUZHEACATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIEC UJIEH, MPeIJIaraTh OPUTHHAIIbHBIC MTOAX0/IbI U PEIICHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIaJIETh HaBBIKAMU MOJIy4YeHHS] MHMOpMALMKU (PU3HUECKOTO COAECPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CaMOCTOATENBHO OCYHIECTBISITH IOUCK, aHaIM3,
CUCTEMATH3alUI0 W HHTEPIPETANN0 MH(OOPMAIMKU PaA3IUYHBIX BUAOB U (HOopMm
MpeJCTaBICHUS;

OIICHUBATh JIOCTOBEPHOCTh UH(POPMAIINH;

UCIIONB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX U  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIMOHHBIX
3a7a4 ¢ CcoOMoAeHUEeM TpeOOBaHWUN SPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECYpCOCOEpEKEHUs], MPABOBBIX U  ATUYECKUX HOPM, HOPM
MH(POPMAIIMOHHON 0€30TaCHOCTH,

CO3/1aBaTh TEKCThl (DU3UUYECKOTO COJIEpXKaHHS B Pa3NUyHBIX Qopmarax ¢
y4€TOM Ha3HayeHUs MH(OPMALIUU U 1IEJIEBOIM ayJUTOpUH, BHIOUpasi ONTUMAIbHYIO
(dhopmy npescTaBiICHUs U BU3yaTU3alUu.

KoMMyHuUKaTHBHBIE YHHUBeEpPCaJIbHbIEe YUeOHbIe 1eCTBUS
OCYILECTBIIATH OOIIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JIE€SITENHHOCTH,
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyalldd M  CMSTr4arh
KOH(JIUKTHI,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOIO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MMOHUMAaTh W KMCIOJB30BaTh MPEUMYILECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
paboTHI,

BBIOMpaTh TEMAaTUKy M METOIbl COBMECTHBIX JEUCTBUU C YUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJIOT0 YWICHA KOJJIEKTUBA,

NpUHUMATh I1EJIM  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAVMHUPOBATh JECUCTBUS 1O €€ MNOCTHXKEHUIO: COCTABJATH IUJIaH JEWCTBUH,
pacrpenensTh pojd C Y4ETOM MHEHHMM YYacTHUKOB, OOCYXKAAaTh pPe3yJIbTaThl
COBMECTHOM palOTHI;

OLIEHUBATh KAauye€CTBO CBOEr0 BKJIaJa M KAXKJOTN0 YYaCTHHUKA KOMAaHIbl B
001K pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE MPOEKTHI, OICHUBATh HAEH C TO3UIUM HOBU3HHI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, TPOSIBISTh TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIE YHUBepCAJbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanms:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEIBHYIO NIESITEIHHOCTh B 00JACTH
(U3UKM M aCTPOHOMHH, BBISIBISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IJIAaH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHHS MPAKTUYECKON pabOThI C yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTEHHIA,

JaBaTh OLIEHKY HOBBIM CUTYyaIUsIM,

pacuIupsiTh paMKH y4eOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX PEANOUYTECHUI,

JenaTh OCO3HAHHBIM BBIOOp, aprymMeHTUpOBaTh e€ro, OpaTh Ha ce0d
OTBETCTBEHHOCThH 32 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO M TMPOSIBICHUIO JPYIUIMA B 00JacTH
(U3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, MO OHAJIbHBIH NHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallMsiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEJISIM;

BJIaJICTh  HABBIKAMU  TMO3HABATENBLHOM  peduieKCuM KakK  OCO3HAHUS
COBEpIIAEMbIX JIEHCTBUM U MBICIUTENBHBIX MPOLECCOB, HX pe3yJlbTaTOB U
OCHOBAaHUM;

UCIIOJIB30BaTh MPUEMBI peiieKCUU IJig OLIEHKH CUTYyallud, BIOOpa BEPHOIO
penieHus;



YMETh OIIEHWBATh PHUCKHM W CBOCBPEMEHHO MPUHUMATH PEMICHUS M0 HUX
CHIKCHHUIO;

MpPUHUMATh MOTHUBBl M apryMEHTHI APYTHX TMPH aHAIW3E pPEe3yIbTaTOB
TeSTENHHOCTH;

MpPUHUMATh ce0s1, TOHUMasi CBOM HEJIOCTAaTK! U JOCTOMHCTBA,

MpUHUMATh MOTHUBBI M apryMEHTHI APYTHX TIPH aHAIU3E pPEe3yIbTaTOB
TeSTENHHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce AOCTMKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3uKe Mg YPOBHS CpEIHEro oOmero ooOpa3oBaHus y OOydaromuxcs
COBEPIIIEHCTBYETCS AMOIIMOHATILHBIN WHTEJUICKT, MIPEATOIar a0 IIHiA
c(OpMHUPOBAHHOCT.

CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HAMPABICHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B c€0€;

CaMOpETyJIMPOBaHMS, BKIIOUYAIONIETO CaMOKOHTPOJb, yYMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aNanTUpPOBAThCS K
AMOIMOHATHLHBIM U3MEHEHHSIM U TIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUYAIOMICH CTPEMJICHUE K JOCTHKCHUIO TETH U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHWE MEHCTBOBATH HWCXOJS W3 CBOUX
BO3MOXHOCTEW;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTHh MOHUMATh IMOIIMOHATHHOE COCTOSTHUE
ApYyTUX, YYUTBIBATH €T0 TIPH OCYIIECTBICHWH OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJTLHBIX HABBIKOB, BKITIOUYAIONINX CIIOCOOHOCTHh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJIbMU, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peniaTh KOHOIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenmss B 10 kiacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM
YpOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMIMUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MECTO (PU3NKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TEXHOJIOTHH, B TPAKTUYECKOMN JAESITETbHOCTH JIFOJICH;

VUUTHIBATh TPAHUIIBl TPUMEHEHUS] H3YYEHHBIX (U3UYECKUX MOJEIICH:
MaTtepualabHas TOYKa, HHEpIUalbHAs CUCTeMa OTCU€Ta, aOCOJIIOTHO TBEPIOE TEIO,
WJICAJIBHBIN ra3, MOJIEJIA CTPOEHHUS Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUI 3aps]l PU pelieHun Ppu3nuecKux 3aaay,

pacro3HaBath (hu3udeckue sBiieHUs (MPOIECChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUHM CTPOCHHS BEUIECTBA U



ANEKTPOJANHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TAJ€HUE TeJ, IBWKEHHE [0 OKPY>KHOCTH, HWHEPIUS,
B3auMoJielicTBUe Tel, Tuddy3us, OpOyHOBCKOE JBHXKEHHUE, CTPOEHUE KUIAKOCTEH
¥ TBEPJBIX TEJI, N3MEHEHNE 00BEMA TeJl MPU HarpeBaHUM (OXJIAXKICHUH), TEIJIOBOE
paBHOBECHUE, UCIIApEHUE, KOHJACHCAlUs, TUIaBJICHUE, KPUCTAIIU3AIUs, KUIICHHE,
BJIQKHOCTh BO3/1yXa, MOBBIIICHUE JIABJIICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBS3b MEXKAYy IMapaMeTpaMu COCTOSIHUMS Tra3a B  H30Mpoleccax,
ANIEKTpU3AIUs TeJl, B3aUMOJEHCTBUE 3aPs/I0B,;

OMUCHIBATh MEXAHUYECKOE JBUKEHHUE, UCMOJNb3Yys (U3UYECKUE BEIIMYUHBI:
KOOpAWHATa, MyTh, MEpEeMElIeHue, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEprus, MOTECHIHAIbHAS SHEPrusi, MeXaHUuecKas
paboTa, MeXaHWYeCKass MOINHOCTh, NPU ONHCAHUU MPABWIHHO TPAKTOBATH
(U3UYECKHUIT CMBICIT HCHOJIB3YEMbIX BEIUYMH, UX OOO3HAUEHHS U E€IUHUIIHI,
HaxOJUTh (POPMYJIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUYHUHY C APYTUMU
BEJIMYMHAMY,

OMHUCHIBATh H3YyUYECHHBIC TEIUIOBbIE CBOMCTBA TE€JNI M TEIUIOBBIC SIBICHUS,
UCTIONb3ysd (DU3MYECKUE BEJIMYMHBI. JaBIEHUE Tas3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsl SHEPTUs XaOTUYECKOTO JBHXKEHUS MOJIEKYJ, CpeHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTpPEHHsA SHeprusi, pabora rasa,
KO3(DPUIIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOTO JIBUTATENs; NpPU ONHCAHUU
MPaBWIbHO TpakTOBaTh (DU3UYECKUN CMBICHT HCHOJIB3YEMbIX BEJIMYMH, WX
o003HaUeHUs] U E€IUHUIIBI, HAXOAUTh (QOPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(bU3MYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3yUYCHHBIEC JIEKTPUUECKUE CBOMCTBA BEILIECTBA U PJIEKTPUUECKUE
siBIICHUS (ITPOIECCHI), UCTIONB3Ysl (PU3NUYCCKUE BEIUYMHBI: SJICKTPUUCCKUNA 3apsi,
AIEKTPUYECKOE MOJIe, HANPSHKEHHOCTD MOJIsl, MMOTEHIIUAJ, PA3HOCTh MOTEHIMAJIOB,;
MpU ONUCAHUM TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICH HCIOIb3yEeMbIX
BEJIMYMH, MX OOO3HAUEHUS M EIUHUIIbI, YKa3bIlBaThb (OPMYIIbI, CBSI3bIBAIOIIUE
JAHHYIO0 (PU3NYECKYIO BEJIMUUHY C IPYTUMH BETUYNHAMU;

aHAJTM3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yd (PU3NUECKUE
3aKOHBI U TIPUHIMIIBI. 3aKOH BceMHupHOro Tarotenwus, |, Il u |1l 3akonst HproToHa,
3aKOH COXpaHEHUs] MEXaHMYECKON SHEpPruM, 3aKOH COXPaHEHUS UMITYJIbCa,
MPUHIUI CYNEPINO3UIMA CWJI, MPUHIUI PABHOMPABUS HHEPUHAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHS BEIECTBA, Ta30BbIE
3aKOHBI, CBS3b CPEAHEN KMHETUUYECKOW SHEPTrUU TEIUIOBOTO JIBMKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoH, MEpBhI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTpUYECKOro 3apsiia, 3akoH KyioHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(GOpMYyIUPOBKY 3aKOHA, €ro0 MaTeMAaTHYECKOE BBIPAKECHUE M YCIOBHS (TpaHMIIbI,
00J1acTH) MPUMEHUMOCTH;



OOBACHSTH OCHOBHBIE MPUHIUIBI JCWCTBUS MAIllMH, TOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOIb30BaHUS B
MMOBCEIHEBHOM KU3HU,

BBITIOJITHATh JKCIEPUMEHTHI IO HCCIENOBaHUI0 (U3UYECKUX SIBICHUN WU
MPOIIECCOB C HCIMOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MpPU ITOM
dbopMynupoBaTh TpoOsieMy/3amady W TUIOTE3y YYEeOHOro DKCIEPHMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOPYJOBaHMs, MPOBOAUTH OMNBIT U
(GbopMyIUpOBATH BHIBOJIBI;

OCYILECTBIIAThH NPSIMbIE U KOCBEHHbIC M3MEPEHUSI PUBNUECKUX BEIUYUH, TPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHUSI U HCIOJIb30BaTh W3BECTHbHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUU;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAYy  (U3MYECKUMHU  BEIMYMHAMU  C
WCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(uKCcUpOBaTh PE3yNbTAaThl MOJTYUYCHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIMYUH B
BUJIe TaOUIl U rpauKOB, AEJIaTh BHIBOBI 110 PE3yIbTaTaM HCCIIEIOBAHUS;

coOJo1aTh MpaBuia 0€30MacHOr0 TpyAa MpU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro »SKCIEPUMEHTa, Yy4eOHO-UCCIEAOBATEIbCKOM M MPOEKTHOU
JESATEIbHOCTU C HMCIOJIb30BAHUEM HU3MEPUTENBHBIX YCTPOUCTB U JTa0OPATOPHOTO
o0opy10BaHUS;

pemath pacuéTHBIE 3a7a4d C SBHO 3aJaHHOM (PU3MYECKOM MOJETbIo,
UCIIONb3Ysl (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBHUSA 3aJa4u
BBIOMpaTh (DU3NYECKYI0 MOJENb, BBIACIATh (DU3NUYECKUE BEIUYUHBI U (DOPMYIIHI,
HEOOXOoaUMBbIE IJid €€ pEeIIeHHs, MPOBOJUTh PACUEThl U OLIEHUBATH PEATbHOCTH
MOJIY4YEHHOT'0 3HaYeHUs (PU3NUYECKON BETUUUHBI;

pelaTh KAYeCTBEHHBIE 3a/laui: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJIECHUM C OMOpON Ha HM3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nvecKue SBICHHUS,

UCIONB30BaTh ~ NpPU  PEIIEHMHM  Yy4eOHBIX  3aJad  COBPEMEHHBIC
MH(OpPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpEeJCTaBICHUS y4eOHOW U HAyYHO-TIOMYJSIpHOU UHGOPMAIUH, MOTYYSHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTHUYECKU aHAIU3UPOBATH MOTy4aeMyr0 HH()OPMALIHIO;

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIET0 MHpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIB30BaTh TEOPETUUECKUE 3HAaHMS MO (DU3MKE B MOBCEAHEBHOW KU3HU
Juisi obecniedeHus: 0€30MaCHOCTH MPU OOpallleHUH ¢ NMPUOOpaMu U TEXHUUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHS 3JI0POBbSI U COOJIOJICHUSI HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEN CPEIE;



paboTaTh B TpyINNe C BHIOJIHEHUEM paA3IMYHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBATh pabOTy TPYIIbI, pPAIMOHATBHO pacHpeaesisiTh OO0S3aHHOCTH U
IJIAHUPOBAThH NIESITENILHOCTh B HECTAHAAPTHBIX CUTYalUSIX, aJ€KBATHO OIIEHUBATh
BKJIQJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIIbI B PEIICHUE pacCMAaTPUBAEMOM MPOOIEMBI.

K koHny oOyuenuss B 11 kuacce mpeameTHbIe pPe3ysbTaThl Ha 0a30BOM
YpOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM!

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojib U MECTO (PU3NKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TMPAKTUYECKOU NESATEIIbHOCTH JIOJEH, HEIOCTHOCTh U EIUHCTBO
(bu3mYecKol KapTUHBI MUDA,

YUYUTHIBATh TPAHUIIBl TPUMEHEHUS] H3YYEHHBIX (U3UYECKUX MOJIEIICH:
TOYEUHBINA ANEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHbIH UCTOUHHUK CBETA, sJlepHas
MOJIEJIb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOTO sifpa MpU pPelieHUuU (HU3NYECKUX
3ajad;

pacro3HaBath (hu3udeckue sBiieHUs (MPOIECChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB 3JICKTPOJIMHAMUKHN W KBAHTOBOW (DU3UKU: DJIEKTPUUECKasl MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEWUCTBUSI TOKA, B3aUMOJECHCTBUE
MarHuTOB, DSJEKTPOMArHUTHAasE WHAYKIHWSA, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJHUK C TOKOM M JBIDKYIIUUCS 3apsiji, AJIEKTPOMArHUTHBIE KoJeOaHUs U
BOJIHBI, MPSIMOJIMHEITHOE pPacHpOCTPAaHEHUE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
untepdepennus, audpakuus W OOJApU3alUsi CBETa, JUCIEPCHS CBETa,
dotoraekrpuueckuii 3pdekt (hoTodrdpdekrt), cCBeTOBOE HaBiacHNE, BOZHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJIOPOJia, €CTECTBEHHAass W HMCKYCCTBEHHas
PaIuOaKTUBHOCTD;

OIMCHIBAaTh W3YYCHHBIC CBOMCTBa BemiecTBa (JEKTPUUECKHE, MarHUTHBIC,
ONTUYECKUE,  OJJCKTPHYECKYI0  NIPOBOJAMMOCTH  Pa3IUYHBIX  Cpea) |
DJICKTPOMATrHUTHBIC SIBJICHUS (MPOILECChI), HCIONB3Yys (U3HYSCKUE BEIUIHHBI:
AIEKTPUYECKUN 3apsij], CHJIa TOKa, DJIEKTPUUYECKOE HANpPSKEHUE, AIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJBIKYIAs Cuiia, padoTa TOKa,
WHIYKIWST MarHUTHOTO TmoJjsi, cuia Ammepa, cuna JlopeHia, MHIYKTUBHOCTH
KaTYIIIKH, SHEPrus JJIEKTPUYECKOT0 M MArHUTHOrO TMOJEH, MEepUoJl M 4YacToTa
KoJiebaHUi B KoJeOaTEeIbHOM KOHTYpE, 3apsii U cujla TOKa B MpoIlecce
rapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHuii, (OKyCHOEe pacCTOsSHUE U
ONTUYECKAasl CHUJIa JIMH3bI, NMPU ONHCAHWUU NPABUIBHO TPAKTOBATH (PU3NUECKUU
CMBICJI HUCIOJB3YEMbIX BEIMYMH, HMX OOO3HAYEHUS U €JAUHUIIbI, YyKa3bIBaTh
(dbopmyIbl, CBS3bIBAIOIIME JaHHYIO (PU3MYECKYI0 BEIMYUHY C JAPYTHUMU
BEJIMYMHAMY,

OMUCHIBATh H3YUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOIECCH], HCHOJb3YS
(¢u3nYecKre BEIUYMHBI. CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETa, SHEPTrUsi U UMNYJbC (OTOHA, IEPUOJI TTOIypacnaga, SHEPTUs CBI3U
aTOMHBIX siIep, IPU ONUCAHMHM TPABWIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICI
UCIIOIb3YEMbIX BEIUYUH, UX OO0O3HAYEHWs] M E€IUHUIIbI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYUCIIATH 3HAaUCHUE (PU3NUECKON BETUYUHBI,

aHAJTM3UPOBATH (PU3MYECKHUE MPOLECCHl U SBJICHUS, UCIOIb3Yyd (PU3NUECKUe
3aKOHBI ¥ MPUHIUIBI: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENHLHOTO U MapaNIEIbHOTO
COCIMHEHUS NPOBOAHUKOB, 3aKOH Jkoyis—JIeHla, 3aKOH JJIEKTPOMArHUTHOM
MHIYKIMH, 3aKOH MPSMOJIMHEMHOT0 PacipOCTpaHEHUsI CBETA, 3aKOHbI OTPaKeHUs
CBETAa, 3aKOHBI MPENOMJICHUS CBETa, YpaBHeHHE OilHmTelHa s GpoTtodrddekra,
3aKOH COXPAHEHHUS SHEPruH, 3aKOH COXPaHEHUsS HUMITYJIbCa, 3aKOH COXpaHEHUSs
AIEKTPUYECKOr0 3apsifa, 3aKOH COXpPaHEHHUsI MacCOBOr0 4ucia, mocryiaTtel bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpu 3TOM pa3audyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHa, €ro MaTeMaTHYeCKOe BBIpAKEHUE M YCJIOBHA (TpaHUIlBI, 00JIacTH)
MIPUMEHHUMOCTH,

ONpENIEeNATh HAMPABICHHE BEKTOPA MHIYKIIMU MAarHUTHOTO TMOJISI TPOBOAHUKA
C TOKOM, cuJIbl Amrniepa u cuibl Jlopenna,

CTPOUTh M OIKCHIBATh H300paXKEHUE, CO3/aBAEMOE ILJIOCKUM 3EpKaJIoM,
TOHKOU JTMH30M,

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIENOBaHUI0 (U3UYECKUX SIBICHUN WU
MPOIIECCOB C HCIOJB30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHUMN: MPU 3TOM
dbopMynupoBaTh TpoOsieMy/3amady ¥ TUIOTE3Y YYEeOHOTO DKCIEPHMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOPYJOBaHMs, MPOBOAUTH OMNBIT U
(GbopMyIUpPOBATH BHIBOJIBI;

OCYILECTBIIAThH NPSIMbIE U KOCBEHHbIC M3MEPEHUSI PUBHUECKUX BEIUUYUH, TPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHUSI U HCIOJIb30BaTh W3BECTHbHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUU;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
NpSIMBIX WU3MEPEHUN: MpPU H3TOM KOHCTPYUPOBATH YCTAaHOBKY, (UKCHUPOBATH
pe3yAbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE TaOJUIl U
rpaduKoOB, IeJIaTh BBIBOJIBI 10 PE3yIbTaTaM HCCIIEI0BAHUS;

coOo1aTh MpaBuia 0€30MacHOr0 TpyAa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4yeOHOTro »SKCIEPUMEHTa, Yy4eOHO-UCCIEAOBATEIbCKOM M MPOEKTHOU
NESATETbHOCTA C HMCIOJIb30BAHHUEM HU3MEPUTENBHBIX YCTPOUCTB U JTa0OPaTOPHOTO
o0opy10BaHUS;

pemiath pacuéTHBIE 3a7a4d C SBHO 3aJaHHOM (PU3MYECKOM MOJENbIo,
UCIIONB3Ysl (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUSA 3aJa4
BBIOMpaTh (DU3NYECKYI0 MOJENb, BBIACIATh (DU3NUYECKUE BEIUYUHBI U (DOPMYIIHI,



HEoOXoMuMbIe NIl €€ pelIeHHs, MPOBOIUTh PACUEThI M OIEHWBATH PEAbHOCTH
MOJIYYCHHOT'0 3HAYCHHS (PU3MUECKON BETUYUHBI;

penraTh Ka4eCTBEHHBIE 3a/1a4M. BHICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHBY IO
IIEMIOYKY PACCYXKICHUI C OMOpOd Ha WM3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3ndecKue SBICHUS,

UCIIOJIb30BaTh ~ TMPU  PEMIeHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JJI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUN
Y TIPENICTaBIIeHUs YIYeOHOW W HAYYHO-TIOMYJISIPHOW WH(POPMAIIUHU, TTOTYICHHOW U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJTyIaeMyr0 HHPOPMAIIHIO,

OOBSCHATh TPHUHIUIBI JCHCTBUS MAalIWH, NPUOOPOB M TEXHUYIECKUX
YCTPOMWCTB, pa3Iu4aTh YCIOBHS UX O€30MACHOTO MCIIOIL30BAHUS B IMMOBCEIHEBHOU
KU3HU,

MPUBOUTH TIPUMEPHI BKIIaJIa POCCUUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIIECCOB OKPYKAIOMIETO MHUpA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

WCIIOJIB30BaTh TEOPETHYECKUE 3HAHWS MO (U3MKE B MOBCETHEBHOUN JKU3HU
Juisi obecniedeHus: 0€30MaCHOCTH MPU OOpallleHUH ¢ MPUOOpaMU U TEXHUUYECKUMU
YCTPOWCTBAMH, JJISi COXPAHECHUS 370OPOBBS U COOJIOJCHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEIE;

paboTaTh B TPYyIIle C BBHINOJHEHHEM Pa3IUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYNIBI, paAlMOHAIBHO paACHpenelisaTh OOSI3aHHOCTH U
IJIAHUPOBATH NIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIHUsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYIIHI B PEIICHUE pacCMaTPUBAeMOM TTPOOITIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnunuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB M TeM uugpoBbie
Ne n/m P Kontpoabubie | IlpakTnueckue (mncpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O IIO3HAHUSA
Bbu6muoreka [JOK
11 ®u3KKa ¥ METObI HAYYHOTO [TO3HAHUS 2 httos://m. edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
Bbu6mmoreka [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
Bbu6mmoreka [JOK
22 Aunamitka ! https://m.edsoo.ru/7f41bf72
Bbu6muoreka [JOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazzueny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
Bbu6muoreka [JOK
32 OCHOBBI TePMOHHAMHKIL 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmumorexa [IOK

@da30BbIE IEPEXOIbI

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 pasgeny

24

Paznen 4. JIEKTPOJANHAMMUKA

Bbubnmmnoreka [JOK
4.1 UIeKTpOCTATHIA 10 https://m.edsoo.ru/7f41bf72
42 ITocTosiHHBIN 31eKTpUYecKuil TOK. TOKH B 12 bubnumorexa [IOK
' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Kontpoabubie | IlpakTnueckue (mncpp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pazgen 1. JIEKTPOJIMHAMUKA
MaruutHoe nose. DJIeKTPOMarHUTHASI bubmmorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c¢c
Hroro no pasgeny 11
Pazgen 2. KOJIEBAHUSI U BOJIHbI
91 MexaHn4ecKue U NeKTPOMArHUTHbIE 9 1 bubmmoreka [JOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKue U NeKTPOMArHUTHbIE 5 1 bubmmoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
Bbu6nuoreka [JOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUHA OTHOCUTEJIBHOCTH

31 OcHOBBI crielUaIbHOM TEOPUU 4 1 Bbu6mmoreka [JOK
' OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 4
Pasnea 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DJIeEMEHTHI KBAHTOBOI OIITHUKHU 6 https://m. edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubmumorexa [IOK



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

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

4.3

AToMHOE s1po

Bbu6muoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasgeny

15

Pasznen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPOD®U3UKHU

5.1 DeMeHTBl aCTPOHOMHUU M aCTPOPUIUKI 7 Et?i?;;?:;igﬁﬁfﬂcgk
Hroro no pasgeny 7
Pa3gen 6. OBOBIAIOILIEE IIOBTOPEHHUE

6.1 Ob6o0m1aroriee MOBTOPEHHE 4 Et?fs?;;?:;zgr?ﬁfﬂcgk
Hroro no pasgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne aTra undposbie
Tema ypoxka KonTtpoabnbie | IIpakTnueckue A op
n/m Bcero u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
®dusznka — HayKa 0 MPUPOJIE.
1 Hayunsie MeT(})/K bl HOfoHI/I}I 1 bubmmorexa [JOK
e A https://m.edsoo.ru/ff0c32e2
OKpYXaIoIlero Mupa
Pounb u MecTo (puzuku B

9 (dhopMHUpOBaHUH COBPEMEHHOMN 1 bubnmoreka [[OK
Hay4HOU KapTUHBI MHUpPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JIEATEIbHOCTH JIIOAEH
MexaHn4eCcKoe ABUKEHHUE.

3 OTHOCHUTEIBHOCTH MEXaHUUECKOTO 1 bubmuoreka [JOK
nerkenus. [lepemenienne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpPHOE NIPSIMOIMHENHOE 1 bu6mmoreka [IOK
JIBIDKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSAMOJIMHENHOE 1 bu6mmoreka [IOK
JIBIDKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOoHOE mafieHne. Y CKOpeHue 1 bubnmnoreka [[OK
CBOOOIHOTO MAICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe nBUXEHHUE.

7 I[I;aneﬂne MaTepUabHOU TOUKH IO 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun orHOCcUTENbHOCTH ["anumest. 1 bubnmoreka [[OK



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

HNuepumanbHble CUCTEMBI OTCUETA.
[Tepsriit 3ak0H HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [puniun

Bbubnuoreka [IOK

9 CYMepno3uuu cuil. Bropoii 3akoH
YHep t p . https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTepuanbHOM TOYKU
Tpetuii 3akoH HerotoHa 114 bubmmoreka [JOK

10
MaTEepPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMHUPHOTO TAroteHus. Cuna

11 TspkecTu. [lepBast Kocmuyeckas bubmmorexa [JOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [[OK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kosdduiment tpenus.

13 Cuna cgn OTI/IBHCI?I/E)I npu BI/DI:CGHI/II/I bubmmorexa [JOK

P puA https://m.edsoo.ru/ff0c3f76
TeJa B KUJIKOCTH UJTU rase
[ToctynarensHO€ U BpamareabHOE

14 JBUKCHHE a0COTIOTHO TBEPOTO TEA. bubnmoreka [[OK
MowmenTt cuibl. [lieyo cuitbl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPAOIO Tea
NMmynbc MmaTepralbHOM TOYKH,

15 CHUCTEMBI MaTEPHUAJIbHBIX TOYEK. bu6mmoreka [IOK
Nmmynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyIbCa. PeakTHBHOE JIBIKEHUE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas 3Heprusi MaTepuagibHON bu6mmoreka [IOK
Touku. Teopema 00 M3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOU DHEprUu

17 [TorenumansHas sHEprus. Bubnuoreka [IOK



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
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

IloTenumanpHas SHEPrus ynpyro
ne(OpPMUPOBAHHON MPYKUHBIL.
[TorenumanpHas Heprys Texa BOIU3N
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[TorennuanbHble ¥ HEMOTEHIIMATbHbIC
cuiibl. CBA3b paboTHI
HETMOTEHIUATBHBIX CHJI C U3MEHEHHEM
MEXaHMYECKON PHEPTUU CUCTEMBI TE.
3aK0oH COXpaHEHHSI MEXaHUYECKON
SHEepPIruu

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

19

JlaGopaTopnas pabora
«HccnenoBanue CBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MPUMEPE PACTHKEHHS
PE3UHOBOTO KI'yTa»

20

KonTtponsHast paboTa o teme
«Kunematuka. /lnHamuka. 3aKOHBI
COXPAaHCHHUS B MEXaHHUKE»

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

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nsmwxkenue. Auddysus

Bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKECHUS U
B3aUMOJICHCTBHU YaCTHULl BELIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPIBIX TEI

23

Macca monexyn. KonnuectBo
BemiectBa. [locrosinnas ABoraapo

24

TemoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp



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

Lenbcus

WUneanbusiii raz 8 MKT. OcuoBHOe

Bubnuoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcooTHas TeMIieparypa Kak Mepa

26 CpellHel KHHETUYECKON SHEPTrun bubnmoreka [[OK
JBUYKECHUS MOJIEKYJL. Y paBHCHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Knaneiipona

27 3axoH /lanbToHa. ["a30BbIEe 3aKOHBI
JlaGopaTopnas pabora

28 «HccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpamMH COCTOSTHUS
pa3peKEeHHOT0 ra3a»

29 N3onporneccel B Ha€aIbHOM Tra3e u ux Bbubnuoreka [IOK
rpaduueckoe rnpeicTaBIeHHe https://m.edsoo.ru/ff0c570e
BryTrpeHHss 3Heprus
TEPMOAMHAMUYECKON CUCTEMBI U

30 crocoObl € n3MeHeHus1. KonuaecTBo bubmuoreka [JOK
TEIUIOTHI U paboTa. BHYTpeHHsIS https://m.edsoo.ru/ff0c5952
SHEPrUsl OJJHOATOMHOIO UEAIBLHOTO
rasa

Bubnuoreka [IOK
31 Brjet Teruionepeay https://m.edsoo.ru/ff0c5c36
VYrenpHas TEIOEMKOCTD BEIIECTBA.
Bubnuoreka [IOK
32 KonugecTBo TemioTs! npu
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenave. AnuabaTHbIN Tporiecc

33 IlepBslii 3aKOH TEPMOIUHAMUKH U €TO bu6mmoreka [IOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTtumocTh poI1eccoB B Bbubnuoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKH

https://m.edsoo.ru/ff0c6230

[punuun nevictus u KI1/] remiooit

Bbubnuoreka [IOK

3 MAaIllHHbI https://m.edsoo.ru/ff0c600a

36 [ukn Kapno u ero KI1/]

37 DKosornyeckue mpoodaemMbl
TEIUIOAHEPT € THKHU

38 O6o6maromuii ypok «MoneKyisipHas bubnmoreka [[OK
¢uzuka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponrHas paboTa o teme

39 «MonexynsapHas ¢puznuka. OCHOBBI buommorexa LIOK

P ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKHU»

40 [TapooOpazoBaHue U KOHJCHCALUS. bu6mmoreka [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOGCOMIOTHAs M OTHOCUTEIIbHAS

41 BJIAJKHOCTB BO3Ayxa. HachleHHbIH bubmmorexa [JOK

AR - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u

42 amopdHbIe Teaa. AHU30TPOTIHS bu6mmoreka [JOK
CBOMCTB KpuctayoB. Kuakue https://m.edsoo.ru/ff0c65f0
Kpuctaisl. CoBpeMEHHbIE MaTepUaIbl
[TnaBieHre U KPUCTATUTH3AIHS.

43 VY aenpHas TEIUIOTA IUIABICHUS bubmmorexa [JOK

s ' https://m.edsoo.ru/ff0c6708
Cybmumarus
Bbubnuoreka [IOK
44 £ 0
DABHCHHE TEIIIOBOTO bajtanca https://m.edsoo.ru/ff0c6820
45 DJeKTpu3aLus Tel. DIEKTPUIECKUI bubnmoreka [[OK

3apsan. JIBa BUJa JIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3aps/i0B

[IpoBOIHUKH, TUDIIEKTPUKH U

46 MOJIYIIPOBOJHUKU. 3aKOH COXPaHEHUS bubmorexa [JOK
YHPOBOA ' p https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsiia
B3aumoneiictBue 3apsa0B. 3aKkoH
47 Kynona. ToueuyHblii 3I1eKTpUYECKUI bubmorexa [JOK
Y ' p https://m.edsoo.ru/ffOc6ces
3apsin
Harpsk€HHOCTB 2JIEKTPUYECKOTO
48 nosis. [TpuHumn cynepnosunuu bu6mmoreka [JOK
NIEKTPUUYECKUX IT0JeH. JInHnu https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
PaboTa cui1 3JIEKTpOCTATHIECKOTO
49 noid. Iloren I/IaJIpPaBHOCTB bubmorexa LOK
' et https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
IIpoBOMHUKN U JUAIIECKTPUKH B
50 BJIpeKT OCTaTHYECKOM nolj1e bubmorera [JOK
P ' https://m.edsoo.ru/ff0c7018
JlmsnexTpuyeckast IpOHUIIAEMOCTh
Bubnuoreka [IOK
51 OnexrpoémkocTb. KonaeHcaro
JICKTPOCMIOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TJIOCKOTO
52 KOHJeHCAaTOpa. DHEPIUA 3apsKEHHOI O bubmorexa [JOK
A pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGopatopnas pabota "H3mepenue
ANMEKTPOEMKOCTH KOHAEHcaropa'
[IpuHUMI NEWCTBUSA U IPUMEHEHHUE
54 KOHJICHCAaTOPOB, KOMTUPOBAIBLHOTO

ammapara, CTpyHHOT0 IpUHTepa.
DnexTpocTaTHuecKas 3allluTa.



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

3a3eMIIeHHE EKTPONpUOOpPOB

55

DNEKTpUUECKUH TOK, YCIOBUS €r0
cywectBoBaHuA. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenne. 3akoH Oma Jist
y4acTKa LEenu

56

[TocnenoBarenbHOE, MapaIEIbHOE,
CMEIIaHHOE COeAMHEHUE
npoBoIHUKOB. JlaGopaTopHas pabora
«/3ydyeHue cMEIIaHHOTO COeTMHEHHS
PE3UCTOPOB»

0.5

Bubnuoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
ToKa. 3akoH JIxoynsa-Jlenua

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma Jyis IOJTHOM (3aMKHYTO#)
anekTpuueckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«N3mepenne DJ1C uctouHuka ToKa U
€ro BHYTPEHHET'O CONPOTUBIICHUS»

0.5

Bubnuoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs! TPOBOJUMOCTH TBEPABIX
METaJUIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJIJIOB OT
Temrneparypbl. CBEpXIPOBOAUMOCTD

60

DNeKTpUYECKUI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITy4YKOB

61

[TomynpoBOJHHUKH, X COOCTBEHHAS U
npuMecHasi mpoBoaAUMOCTh. CBOMCTBA
p—n-nepexona. [lomynpoBoaHUKOBBIE
npubOpHI

Bubnuoreka [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

ONeKTpUYeCKuil TOK B pacTBOpPax U

62 pacmiaBax 3J€KTPOJIUTOB. 1 bu6mmoreka [IOK
DNEKTPONUTHYECKAs JUCCOLIMALIMSL. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJEKTPUYECKUM TOK B ra3ax.

63 CamocTosTeNbHBIN U 1 bubmuoreka [JOK
HECAMOCTOATEIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ffOc84ae
IInazma
DnekTpuueckue npudopsl U
YCTPOMCTBA U UX NMPAKTUYECKOE bu6mmoreka [IOK

64 1
npuMeHenue. [IpaBuiia TeXxHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o06maromuit ypok 1 bubnmoreka [[OK
«DJIEKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be
KonTtponsHast paboTa o teme
«nekrpocraruka. [locTossHHBIN

66 anekTpudeckuil Tok. Toku B 1 bubnmoreka [[OK
pasnuuHbIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
NpOBEpOYHasi paboTa MpH MPOBEJCHUN
Ha OyMa)XHOM HOCHUTeIe

67 PesepBHblit ypok. KoHTpoabHas 1 bu6mmoreka [IOK
pabota o Teme "DneKTpoAMHaMUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0o0maromuii ypox 1 bu6mmoreka [JOK
no Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

KosnnuyectBo yacos DJIEeKTPOHHbBIE
o
.:}.H Tema ypoka Beero KonTtpoabnsie | IlpakTnueckue il:;:ennﬂ :)lgg)al;z?;eenbnme
padoTbI padoTbI pecypenI
[TocTositHHBIE MArHUTHI U UX

1 B3aUMOIeiicTBHE. MarHuTHOE ToJIe. 1 bubmuoreka [JOK
Bektop MarHuTHOM MHAYKUKH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIYKLIMHU
MaruutHO€ 10JIe POBOIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmmorexa [IOK
B3aumonericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabdora «H3yueHue 1 1 bubnmorexa [IOK
MAarHUTHOTO OIS KaTYLIKU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHE MarHUTHOTO IIOJIS Ha
IIPOBOAHMK ¢ TokoM. Cuina Amriepa.

4 JlaGopaTopnas pabora 1 1 bubmmorexa [IOK
«HccaenoBaHue AeUCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JleficTBHEe MarHUTHOTO IOJIS Ha

5 JBUOKYILYIOCS 3apSKEHHYIO YaCTHILY. 1 bubmmorexa [IOK
Cuna Jlopenua. PaGoTa cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpoMarHuTHas HHAyKus. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMu. J/C 1

WHIYKIUU. 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

nHaykuu Papanes

JlaGopaTopnas pabora
«HccienoBaHue SIBJICHUS
3JIEKTPOMArHUTHON MHIYKLIUK»

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTE. fIBIeHuE
camouHaykiuu. 3/1C caMOUHIYKLIUH.
DHeprusi MarHUTHOTO TOJI KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE 0JIe

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoMCTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATHUTBI, JJIEKTPOBUTATENb,
YCKOPUTEIIN 2JIEMEHTAPHBIX YACTHILI,
MHYKLUOHHAs I1eYb

10

Oo6oO0maromuit ypok «MarHuTHoe
noJje. DIeKTPOMArHUTHASI UHTYKIUSD»

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponrHas paboTa o teme
«MarHurtHoe 1oute.
DNEeKTpOMAarHUTHAs HHTKIIHS»

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

12

CB0060IHBIE MEXaHHUECKHUE
Kosiebanus. 'apMoHHUecKue
KosieOaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHIH.
[IpeBpaiienue s3uepruu

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopnas pabora
«HcciaenoBaHue 3aBUCUMOCTU
MepHo/a MaJIbIX KoJeOaHui rpy3a Ha
HUTH OT JJIMHBI HUTU ¥ MACChI Tpy3a»

14

Koneb6arenpubiii KOHTYp. CBOOOTHBIE

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820



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

QJICKTPOMArHUTHBIC KOJIe0aHus B
nacaJlIbHOM KoJIe0aTEILHOM KOHTYpC.
Awnanorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMArHUTHBIMU KOJIEOAHHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUU B HICATbHOM
Kosie0aTeIbHOM KOHTYpE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBienue o 3aTyXarOMMUX
KosebOaHusx. BeIHYKICHHBIE
MeXxaHn4JecKue Kouebanns. Pe3oHaHc.
BriHyX/1I€HHbBIE 3JIEKTPOMArHUTHHIE
KoJIe0aHus

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblil Tok. CUHYyCcOUJAIBbHBIN
MEPEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKa. AMILIUTYTHOE U
JEUCTBYIOIIECE 3HAUYCHUE CUJIBI TOKA U
HaIpsDKEHUS

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IpousBoactao,
nepenaya u norpedieHue
JJIEKTPUYECKOUN SHEPrUun

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE JJIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMEHHOr0 TOKa,
JIMHUH 3JIeKTporepesad

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4eCKHe PUCKU IIPU
MIPOU3BO/ICTBE HIICKTPOIHEPTUH.
KynpTypa ncnonp3oBaHus
ANIEKTPOIHEPTUN B TIOBCEIHEBHON
KU3IHU



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

MexaHnveckue BOJIHBI, YCIOBUS
pacmnpoctpanenus. [lepuosa. CkopocTb

Bbu6mmoreka [JOK

21 pacupoCTpaHEHUs U IJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
ITonepeuHsle ¥ MPOIOJILHBIE BOJIHBI

99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bubnmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTpOMarHuTHBIE BOJIHBI, UX

23 cBo¥icTBa 1 ckopocTs. Llkana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMAarHUTHBIX BOJIH
IIpuHIMIBI paguOCBsI3U U

24 TeneBuaeHuA. Pa3Butue cpencts
cBs13u. Pagunosioxkanus

25 KonTtponsHas pabota «Konebanus u bubmmorexa [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIpOCTPAHEHUE

26 CBETa B OJHOPOJHOM Cpejie. bubmmoreka [JOK
TodeuHbIl HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBETa
OtpakeHnue cBeTa. 3aKOHbI OTPAKECHUS

27 csera. [loctpoenue u3obpaxenuii B bubmmorexa LIOK

https://m.edsoo.ru/ffOcd4e0

IUIOCKOM 3€pKajie
IIpenomiienue ceera. [lonHoe

28 BHyTpEHHee oTpaxkeHue. IIpenenbHblii bubmmorexa [IOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKECHUS

29 JlaGopatopnas paborta «M3mepenune bubmmorexa [IOK
IOKA3aTeNs MPEITOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a

30 Jlunzel. [ocTpoenne n3o0pakeHuii B bubnmoreka [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

nuH3e. Dopmyia TOHKOM JIMH3BIL.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopnas pabora

31 «HccnenoBanue CBONCTB
M300paXEHUH B JIMH3aX»
Hucnepcus cera. CloxXHbIA COCTaB

32 6emnoro ceta. L{get. JlabopaTtopHas
pabota «HabmoneHue aucnepcuu
CBETa»

33 Wutepdepenuns cera. Audpakius bubmmorexa [IOK
cBeta. Judpaknuonnas pemeérka https://m.edsoo.ru/ffOced22

34 ITonepe4HOCTh CBETOBBIX BOJIH. bubmmorexa [IOK
[Tonapusanus ceera https://m.edsoo.ru/ff0cf02e

35 Onrtuyeckue mpuOOPHI U YCTPOUCTBA U
yCJIOBUA UX 0€3011aCHOTO MPUMEHEHUS
['paHuIBI IPUMEHUMOCTH

36 KJlaccuyeckoi Mexanuku. [Toctymarel bubnmoreka [JOK
CIIELIMAIbHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.

37 3ameIeHre BpEMEHU U COKpAIllCHHUE bubmoreia LHOK
UTHHBL https://m.edsoo.ru/ffOcfa42
DHeprusi 1 UMIYIbC PENSATUBUCTCKOM

38 gacTuLbl. CBsA3b MacChl € SHEPTUEN U bubmmorexa [JOK
HMITYTbCOM. DHEPIUs TTOKOS https://m.edsoo.ru/ffOcfc68
KonrtponpHas padota «OnTuka.

39 OCHOBBI clielaIbHON TEOpUU bubmoreia LHOK

OTHOCUTCJIBHOCTU»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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https://m.edsoo.ru/ff0cf862
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®oronsl. Dopmyna [1nanka. DHeprus

bubnunoreka [JOK

40
U UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BAaHUE 56 [IOK
nomoTeKa
41 . A.T.
Gororppexta. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl hoTtorddekra. YpaBHeHne
42 3ﬁHMTC(§Ha J;I:Iq)(bOTOB(bE)CKTa bubmmorexa LIOK
s ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroaddexra
JaBnenue cBeta. OnwiThl [1. H.
43 JleGeneBa. XuMHUYECKOE NEHCTBHE bubnnorexa LIOK
ACBd. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTea u
MPAKTUYECKOE MPUMEHEHHUE!
44
¢doTorneMeHT, GOTOAATUHK,
coJHeYHast OaTapesi, CBETOINO]T
45 Pemtenue 3agau no reMe «IJIEMEHTEI Bbu6muoreka [JOK
KBAaHTOBOU OIITUKHU» https://m.edsoo.ru/ff0d0302
Monens atroma TomcoHa. OmBITEL
46 Pesepdopna o paccesiHuio o-4actu bubmmorexa [JOK
pLOPA p t https://m.edsoo.ru/ff0d091a
[ImanerapHas Moaenp aromMa
Bbu6nmuoreka [JOK
47 IT b
OCTYHATRL bopa https://m.edsoo.ru/ff0dOafa
WN3nydyenne u nornomeHue (oTOHOB
48 I H};[qe exoe aTOMEIlH co H(()I;o OBHSI bubnnorexa LIOK
p pexo N A P https://m.edsoo.ru/ffOdOafa
SHEPTUM Ha IpYroi. Bumsl criekTpos
BomnHoBbIe cBOlicTBa YacTuIl. BonHBI
. . bubmuoreka [JOK
49 ne bpoiins. KopryckynsipHO-BOJIHOBOM

nyanu3Mm. CloHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXKACHHOC U3JTYUCHUC

50

OTkpbITHE PaIUOAKTUBHOCTH. ONBITHI

Pesepdopaa no onpenenenuo cocraBa

PaAOAKTUBHOI'O U3JTYUCHUSA

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CoiicTa anba-, 6era-, raMma-
n3ilydeHus. BiusHue
pPavoOaKTUBHOCTH Ha KUBBIE
OpraHU3MBbl

52

OTKpbITHE IPOTOHA ¥ HEUTPOHA.
N3oTomnsl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIH Oera-
pacnaz. ['aMMma-usnydeHue

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HyKJIOHOB B SIIpE.
SAnepHble peakuuu. SAnepHsii
peakrop. [Ipo6iembl, mepcneKTUBHI,
JKOJIOTUYECKHUE aCIIEKThI SAECPHOU
JHEPIreTUKU

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTHLbl. OTKPBITHE
MO3UTPOHA. MeTo bl HAaOII0ACHUS U
pErucTpanyy 31EMEHTAPHBIX YACTHLI.
Kpyrnslii cton «@yHnaMeHTalbHbIE
B3auMozcicTBusA. EquHCTBO
(bu3nYeCcKoi KapTUHBI MUPA»

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTHS aCTPOHOMMUH.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HAYEHUE ACTPOHOMUH. Bun
3BE3nHOTrO Heba. Co3Be3nus, spKue
3BE37bl, IVIAHETHI, UX BUIUMOE
nBuxeHue. CoaHeuHasl cucTemMa



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

56

Connue. CosnHe4YHast aKTUBHOCTb.
NcTtounuk sneprun ComHIa u 3B€37

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/bI ITITaBHOU
II0CJIE0BATENBbHOCTU. BHyTpeHHEee
cTpoeHue 38€31. CoBpeMEHHbIE
IIPEICTABIECHUS O IIPOUCX0XKIECHUU U
sBosironnu CosHLa U 3BE3]1

58

Mieunsiit I[1yrs — Hama ['anakTuxa.
ITonoxenne n aBmxenue CosHLA B
lNanaktuke. ['anakruku. YEpHbIE BIPHI
B JIpax TaJlaKTUK

59

Bcenennas. Pa30eranue rajiakTuk.
Teopus bosbwioro B3psisa.
PenukroBoe u3nydeHue.
MeTtaranakTuka

60

Hepeniennsie mpo6aemMbl acCTpOHOMUHU

61

KonrpoinbHast paboTta «DIeMeHTHI
aCTPOHOMMH U acTPO(PUZNKI»

62

O6o06maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOH,
TEXHOJIOTMYECKOM, COLIMaIbHOM U
ITHUYECKOH cdepax NesaTeTbHOCTH
YyeJloBeKa

63

O6o6maromuit ypok. Pombs u Mmecto
(U3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o6muraromuit ypok. Posb




¢uznueckoii Teopuu B GopMUPOBAHUH
NpeJCTaBICHUN O prusnyecKon
KapTHHE MHpa

O6o06maromuii ypok. Mecto
65 ¢u3nveckoil KapTUHBI MUpa B 001EM
psly COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX [IPEJICTABICHUI O IPUPOIE

66 PesepBHbIl ypok. MaruursHoe mnouie.

DNeKTpOMarHuTHasE MHIYKIUS

PesepBHblii ypok. Ontrka. OCHOBBI
67 CTELUATBHON TeOpUH
OTHOCHUTEJIBHOCTH

Pezepnslii ypok. KBanToBas ¢pusuka.
68 DneMeHTHl aCTPOHOMUU U

acTpopH3UKI

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

METOIANYECKHUE MATEPHUAJIbBI JIJI1d YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






