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INOACHUTEJBHAS 3AITMCKA

[Iporpamma no ¢usnke 0a30BOro ypoBHS Ha YPOBHE CpPEAHEro 0O0IIero 0Opa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUI M TpeOOBaHUM K pe3ysibTaTaM OCBOCHMSI OCHOBHOM
obOpasoBarenbHON Tporpammbl, TpeactaBieHHbIXx B PI'OC COO, a Takke c¢ yd€Tom
dbenepanbHON pabodeil mporpaMMbl BOCITUTAHUS W KOHIICTIIIMH TPETOAaBaHUs YIeOHOTO
npeamera «®dusnka» B oOpa3oBaTeldbHBIX opraHuzanusx Poccuiickoit ®denepanuu,
peaIn3youMx OCHOBHbBIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Coneprkanue mporpamMmsbl 1o (U3HMKE HAMpaBICHO HAa (POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTuHbl Mupa oOydaromuxcs 10—-11 kmaccoB mpu oOydyeHuM uX (U3MKE Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO Toaxoa. [IporpamMmma no ¢usuke
cootBercTBYeT TpeboBanusiM OI'OC COO k nminaHUpyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U
METallpeIMETHBIM ~ pe3yJibTaTaM OOy4YeHHUs, a TakKK€ YUYUTHIBAET HEOOXOJUMOCTh
peanu3alMi MEXKIPEIMETHBIX CBA3€M (U3MKU C €CTECTBEHHO- HAYYHBIMU Y4EOHBIMHU
npeaMeramMu. B Hell onpenenstoTcsi OCHOBHBIE LIENM M3y4YeHUS (U3MKU Ha YpOBHE
cpenHero oOero oOpa3oBaHus, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHHS Kypca (U3HMKU:
JUYHOCTHBIE, METANPEIMETHBIE, IPEAMETHBIE (Ha 0A30BOM YPOBHE).

[TporpaMMma no ¢pu3MKe BKIIOYAET:

e IUIAaHMpPYEMBbIE pPEe3yJbTaThl OCBOCHMsI Kypca (pU3MKU Ha 0a30BOM ypOBHE, B TOM

YHUCJIe MPEAMETHBIE PE3yIbTaThl 110 ToAaM O0OyYEHHS;

e coJiepkaHue yueOHoro npeamera «du3nkay 1mno rogaM o0yyeHHsI.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOAbI, BBICTyINAas B KaueCTBE
y4eOHOIro MpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJAJ B CHCTEMY 3HaHUN 00
okpyxatomem Mupe. [IkoapHbI Kype GU3NKH — CUCTEMOOOPa3YIONIUiA ISl €CTECTBEHHO-
HAyYHBIX YYEOHBIX IMPEIAMETOB, IOCKOJbKY (HU3NYECKUE 3aKOHBI JIe)KaT B OCHOBE
MPOLIECCOB U SBJICHUM, WM3y4aeMbIX XUMHUEH, Ouosorueu, usmdyeckoil reorpadueii u
acTpoHomuel. Vcnonb30BaHHe U aKTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUUN ONpEesieT
XapakTep M pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMA B c(epe IHEpreTuKH, TPaHCIIopTa,
OCBOEHHUs KOCMOCA, MOJYyYEeHUs] HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU CBOMCTBAMU U JIPYTHX.
N3yyenue (u3uku BHOCUT OCHOBHOW BKJIaJ B (OpMUpOBaHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa 0O0yyarolmuxcsi, B (OPMUPOBAHUE YMEHUW MPUMEHSATHh HAYYHBIH METOA
MO3HAHUSA MIPHU BBINIOJHEHUN UMHU Y4E€OHBIX UCCIIeI0BaHUM.

B ocHOBy kypca ¢u3MKU 151 YPOBHSA CpEIHEro o01ero oOpa3oBaHus MOJOXKEH P
UJIeH, KOTOPbIE MOKHO PACCMATPUBATh KAK IIPUHLIUIBI €0 IIOCTPOEHUS.

Hoes wyenocmnocmu. B COOTBETCTBUM C€ HEHM Kypc SBISETCA JIOTUYECKU
3aBepUIEHHBIM, OH COJIEPKUT MaTepHUall U3 BCEX pa3/ieioB (PU3MKHU, BKIIOYAET KaK BOIIPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.



Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTtepuall Kypca pu3nku o0beIMHEH
BOKpYr (Qu3uyeckux Teopuil. Bemymmm B Kypce sBusieTcss (opMUpOBaHHE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE peamusamuss mpeamnosiaraeT — MCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaNa PU3NUECKONU HayKH, OCMBICIICHUE CBSI3U PA3BUTHS (DU3UKHU C
pa3BuTHEM OOILIECTBAa, a TaKkKe€ C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MPOOIEMAMHU.

Hoesn npuxnaomoii nanpasnennocmu. Kypc Qu3uku mpeamnonaraeT 3HaAKOMCTBO C
MIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIOKEHUN N3YYEHHBIX TEOPUH U
3aKOHOB.

Hoes sxonozuzayuu peannus3yercs TOCPEICTBOM BBEJICHUS 3JIEMEHTOB COJEPKAHMS,
MOCBAILIEHHBIX 3KOJIOTHYECKUM MpOoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C
pa3BUTHEM TEXHUKH M TEXHOJOTUH, a TaKXkKe OOCYXAEHHS MpoOJeM palHlOHAIBHOTO
IIPUPOIONIOIB30BAHUS U KOJOTUUECKON O€30MaCHOCTH.

Crep>XKHEBBIMU DJIEMEHTaMU Kypca (HU3MKM Ha YPOBHE CpEAHEro OOLIEero
oOpa3zoBaHus SBISAIOTCS (u3nueckue Teopun ((HOpMUPOBAHHME TMPEACTABICHUN O
CTPYKTYpEe MOCTPOCHHUS (U3HYECKOW TEOpUH, POJH (PYHIAMEHTAJbHBIX 3aKOHOB H
IIPUHLUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJAE, T'PAHMULAX IMPUMEHHUMOCTH
TEOpUH, /1151 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-AeSTeTbHOCTHBIN TOAXO0/ B Kypce (DM3UKH peaau3yercsl MPEekJe BCEro
3a CYET OpPraHU3alUU IKCIEPUMEHTAIBHON IeATeNbHOCTH o0yvaromuxcs. s 6a3oBoro
YPOBHSI Kypca (PU3UKH — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPBIE B Iporpamme 1o (hu3uKe 00beTMHEHbI
B OOIIMI CIMCOK YYEHMUECKUX MPAKTHUECKUX paboT. BriieneHne B yka3aHHOM IepedHe
a00paTOpPHBIX pabOT, MPOBOJUMBIX JJiI KOHTPOJS U OILICHKH, OCYIIECTBISETCS
YYaCTHHUKaMU 00pa30BaTENbHOTO MpOLEecca UCXOAsS U3 OCOOEHHOCTEH IIaHUPOBAHMS U
ocHameHust kabunera ¢usuku. [Ipu 3TOM obecnieynBaeTCsi OBIAJEHUE O0YUYaIOIIUMHUCS
YMEHUSMH  TPOBOJUTh KOCBEHHBIE HM3MEPEHUs, HCCIEJOBAaHUSA  3aBUCHUMOCTEH
(Gu3MYECKUX BEJIMYMH U MOCTAHOBKY OIBITOB IO MPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHKe ynenseTcs PelieHnI0 pacyETHBIX U KaueCTBEHHBIX 3anad. [1pu
ATOM Il PACUETHBIX 3aJa4 MPUOPUTETOM SBJISIOTCS 3aJaud C SIBHO 3a/JlaHHOM
bu3nUecKol  MOJENblo, MO3BOJISIIONIME  MPUMEHSTh  HM3YyYEHHBIE  3aKOHbI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pasziena Kypca, TaKk U MHTETPUPYS 3HAHUS U3 PA3HBIX
pa3nenoB. [[is kauecTBEHHBIX 3a7lady MPUOPUTETOM SIBIISIOTCS 3aJaHUSl Ha OOBSCHEHUE
MpoTeKaHusi (PU3NYECKUX SIBJICHUM U MPOIIECCOB B OKPYKAIOUIEH XU3HH, TpeOyromiue
BbIOOpa (PU3UUECKON MOJENH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO k MarepuasbHO-TEXHHUUECKOMY
oOecreueHunto yueOHoro npouecca 6a30Bblil ypOBEHb Kypca (U3UKU HA YPOBHE CPEIHETO
oO1ero oOpa3oBaHus AOKEH U3y4yaThCAd B YCJIOBHUSX MPEAMETHOrO0 KaOuHeTa (hU3HKU



WIA B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB eCTECTBEHHO-HAYYHOTO
nukia. B xabunere Gu3uku M0DKHO OBITH HeoOXoauMoe JabopaTopHOe 000pyI0BaHUE
JUTSL BBITIOJTHEHUS YKa3aHHBIX B IporpamMme Mo (DU3UKE YYECHHUYCCKUX MPAKTUUECKHUX
paboT U AEMOHCTPAIIMOHHOE 00OPYTOBAHHE.

JleMoHCTpanmoHHOE 000pyaoBaHre (HOPMHPYETCS B COOTBETCTBUU C TPHUHIIAIIOM
MUHUMAJIBHON JTOCTATOYHOCTH W OOECHEYMBACT TIOCTAHOBKY IEPEUYHUCICHHBIX B
mporpamMme 10 (U3WKE KIFOYEBBIX JAEMOHCTPAIMNA I HWCCIICAOBAHMUS HM3Y9aeMbBIX
SIBJICHHA M TIPOIIECCOB, SMIUPUICCKUX U (DyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKHX
IIPUMEHCHU .

JlabopatopHoe  oOOpymOoBaHWE JJII  YYCHHUYECKHX  IMPAKTHYECKHX  pabdoT
dbopMupyeTcsi B BUJIe TEMAaTHIECKIX KOMILJICKTOB U 00ECIEYMBACTCA B pacyéTe OHOTO
KOMILJIEKTa Ha JBYX oOOydammmxca. TeMaThdyeckue KOMIUIEKThl J1TabopaTOpHOTO
000pyI0BaHUS JOJDKHBI OBITh MIOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUHU aHAJIOTOBBIX
1 1UQPOBBIX TPHOOPOB, a TaKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHUIE
1M (poBBIX Ta6OpATOPHUH.

OCHOBHBIMU LIETISIMU U3YYEHUST GUBHKHU B 00111eM 00pa30BaHUM SBIISIOTCS:

e (opMupoBaHUE UHTEPECA U CTPEMIICHHS O0YUaAIOIIUXCS K HAYYHOMY U3YYEHUIO

IPUPOIBI, PA3BUTHE WX UHTEIICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTENH;

e pa3BUTHE NPEJICTABICHUNW O HAYYHOM METOJE TMO3HAHUA U (POPMUPOBAHUE
HCCJIEIOBATEIHCKOTO OTHOMICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

e (opMupoBaHWE HAyYHOTO MHPOBO33PCHHS KaK pe3ysibTaTa HM3ydeHUS OCHOB
CTpOEHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (¢opmMupoBaHUe YMEHUN OOBSICHSATH SBJICHHUS C HCIOJIb30BaHUEM (PU3MUESCKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (QopmupoBaHue MpeACTaBICHUNA O pond GU3MKK Ui Pa3BUTHS  JPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHre JTHX MeJiel 00eCIeunBaeTCsl pEIICHWEeM CIEAYIOMNX 33]ad B

npoliecce n3ydeHus Kypca GU3uKu Ha YpOBHE CPEIHETO 0011ero 00pa3oBaHus:

e TMpuOOpEeTEeHHE CUCTEMbl 3HAHUU 00 OOMMX (PUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKIOYAs  MEXaHUKY, MOJEKYJSIpHYl0O  (DU3UKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M DJIEMEHTHI aCTPOPU3HUKH;

e (opmMupoBaHHE yYMEHHI NPUMEHSITh TEOPETUYECKUE 3HAHUS JUIsi OOBSICHECHUS
bu3nUecKuX SIBJICHUN B MPUPOJE U ISl MPUHATHS MPAKTUYECKUX PEIICHHN B
IMOBCEJHECBHOM JKU3HU;

e OCBOCHHE CITOCOOOB pelIeHUs Pa3IMYHBIX 3a/1a4 C SBHO 3aJIaHHON (PU3HUCCKOU
MOJICIIbIO, 33724, MOAPA3yMEBAIOIINX CAMOCTOSTEIHHOE CO3MaHue (HU3UIECKOM
MOJICIH, aJICKBATHON YCIIOBUSM 3a/1a4H;

e TOHWMaHUE (PU3NIECKUX OCHOB U MPUHITUTIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTHYCCKUX MPOIECCOB, MX BIUSHUS Ha OKPYKAOIIYIO CPEAY;



e OBJIAJICHUE METOJAMHU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEICHUS
¢u3NYeCKUX OKCHEPUMEHTOB, aHalIW3a H HUHTEepIpeTanud HHpopmaimu,
ONpeaeIeHHs JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIOBUHM [UIsl pa3BUTUS YMEHUH NPOEKTHO-HUCCIIEN0BATEIbCKOM,
TBOPYECKOU EATENBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpPETHETO OOIIETro
oOpazoBanust oTBoAuTCsl 136 yacoB: B 10 knmacce — 68 yacoB (2 yaca B Hepeno), B 11
Kytacce — 68 JacoB (2 4yaca B HEJICINIO).

[IpenyiaraemMelil B mporpamme mo (pU3HNKe MepevyeHb JIa0OPATOPHBIX U MPAKTUYECKUX
paboT sABISETCS PEKOMEHJOBAaHHBIM, YUUTEINb JIeJaeT BIOOp MPOBEICHUS J1a00paTOPHBIX
paboT U OMBITOB C YYETOM HHIMBUTYaTBbHBIX OCOOCHHOCTEHN 00y4aromuxcsl.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI'O IO3HAHMSA

®usuka — Hayka O npupozae. HaydHble MeTOABI MO3HAHUS OKPYKAIOILIETO
mupa. Ponp dskcnmepuMeHTa M TEOpMHM B IIPOLECCE IO3HAHUSA IPHUPOJBI.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue (U3NYECKUX SIBJIEHUM M mporieccoB. HayuHble TMIIOTE3BI.
®dusnyecKkre 3aKOHbI U TEOPHUH. ['paHMIIBI IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponp u mecro ¢usuku B (GOpMUPOBAHUM COBPEMEHHON HayYHOW KapTUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnHanoroBele U UU(DPOBBIE HM3MEPUTEIbHBIE MPHUOOPHI, KOMIIBIOTEPHBIE
JTATYHKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBMXKEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, CKOpPOCTh (CpelHSsl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpEHHE MaTepUaibHOW TOUKH, UX MPOEKIMH Ha OCH CHUCTEMBbI KOOpJWHAT.
CioxxeHue nepemMelieHnii v CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJIMHEHOe nBmkeHue. [ 'paduxu
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [epeMeNIeHus
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBobOosHOE najfieHue. Y CKOpeHrue CBOOOHOTO MaJICHUSI.

KpuBonunennoe  aBwxeHue. JIBW)KEHHE  MATEpPUAIBHOW  TOYKH IO
OKPYHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, IMHEHNHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{[eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: CIHAOMETP,
JBIDKEHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUYETA, WILTIOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBKEHUSI.

[IpeoOpazoBanue TBUKEHUHN C UCTIOIH30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.



HaGnronenue aBuxkeHusi Tena, OPOIIEHHOTO MOJ| YIiOM K TOPU30HTY U
TOPHU30HTAJIBHO.

N3mepenne ycKkopeHHs CBOOOIHOTO MMaIEHUSI.

Hanpagnenue ckopoctu npu JBUKEHUU O OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenne HEPAaBHOMEPHOTO ABUKEHHS C LIEJIbIO ONPEEICHUS] MTHOBEHHOMU
CKOPOCTH.

HUccnenoBanne COOTHOLICHHS MEXAY HYTSIMH, NPOUIACHHBIMU TEJIOM 3a
NOCJIENOBATENbHBIE PABHBIE IPOMEXKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JBWKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHUS IAPUKA B BI3KOU KUJIKOCTH.

N3yuenune nBmxeHus Tena, OpoleHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuamun  otHOcuTenpbHOCTM  [aymes.  llepBbii  3akoH  HbroroHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUajbHOU TOUKU. Tpernit 3aKkoH HproToHa 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuna Tskectd. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CKoabxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEeHHS U cuiia TpeHus nokos. Kosdduiment tpenus.
Cuna conpoTUBIICHUS NPU ABWKEHUU TEJIA B )KUJKOCTHU WJIU Tase.

[TocTynarenbHOE U BpaliaTeabHOe IBUKEHNE a0COTIOTHO TBEPOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamieHus. llnewo cumnbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHCHHUE: IOALIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpUUU.

CpaBHeHUE MacC B3aUMOACHCTBYIOIINX TET.

Bropoii 3akon HerotoHna.

N3mepenue cuil.

CrnoxeHune cuL

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT JiepopMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MMAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHS TBEPAOTO Tena. Buasl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul



N3yuenue aBmxeHus Opycka 1o HaKJIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3ZHUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

UccnegoBanne yciaoBHl pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpaLCHUSI.

Tema 3. 3akonvl coxpanenus 6 MexaHuKe

NMmynbc MaTepuasbHOM TOYKM (T€na), CUCTEMBbl MAaTE€PUAIBHBIX TOYEK.
NMiynbC cHUlbl 1 U3MEHEHHE HMITyJibCa TeJa. 3aKOH COXPAaHEHHsS HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PaboTa cuibl. MOIIHOCTB CHJTBI.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KHHETHYECKOW SHEPTUH.

[ToTennmanbHas SHEPTHUS. [loTennmanbHas SHEprus yIpyro
nebopmupoBaHHON  mpyxkuHbl.  [loTeHnmanpHass  SHepruss Teida  BOJIU3HU
ITIOBEPXHOCTHU 3EMIIH.

[loTeHuumanbHple W HENOTEHIMalbHble  cuibl.  CBsS3p  pabOTHI
HEMOTCHIMAIBHBIX CHJI C M3MEHEHHUEM MEXaHUYECKOM SHEPIMM CHCTEMBI TEll
3aKOH COXPAaHEHMSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnuecKue yCTpONCTBA M INPAKTHYECKOE NPHUMEHEHHUE: BOJOMET, KOIIED,
NPYKUHHBIN MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE IBHKCHUE.

[lepexon MOTEHIMATBbHON SHEPTUH B KHHETUYECKYIO U 00PaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyenue abCOMIOTHO HEYHNPYroro yaapa ¢ MOMOIIbIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnepoBanue cBsi3u pabdOTHI CUJIbI C U3BMEHEHHEM MEXaHUYECKON SHEepruu
TeJa Ha MPUMEPE PACTIKEHUS PE3MHOBOIO KIyTa.

Paznen 3. Mosexyasipaasi pu3nka U TepMOIMHAMHUKA
Tema 1. Ocnogvl MoneKynapHo-KUHemMu4ecKol meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBIKCHUS U
B3aUMOJICCTBUS YaCTHUIl BewlecTBa. MoOJEIn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermtoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeanbHOro rasa. (OCHOBHOE YpPaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUHM HJCAIbHOTO rasza. AOCONIOTHAs TeMIiieparypa Kak Mepa
CpEIHEW KWHETUYECKOM SHEPIUM TEIUIOBOrO JBWXKEHMS dactull rasza. l[llkana
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHne MeHneneeBa—KitanenpoHa.
3akoH JlanbroHa. M3ompoueccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlIeHUE H30MPOLECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHuyeckne yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIONINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COECIMHEHUM.

OnpiTel 0 AUGGY3UN KUAKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mopens onbita IlITepHa.

OnbITHI, JIOKA3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMO/ICHCTBUSI.

Mojenb, WILTFOCTPUPYIOIIAsk MPUPOY AABIICHUS ra3a Ha CTCHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSIHUSA HJICAIBHOIO  rasa,
M30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

Onpenenenue Maccel BO3/lyXa B KJIIACCHOM KOMHAT€ HA OCHOBE HM3MEpPECHUU
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MTAPAMETPAMH COCTOSTHUSI Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHamMuKu

TepMoanHamMuueckass cucteMa. BHYTpEHHssSI DHEPIUs TEPMOJAMHAMUYECKON
CUCTEMBI U cIoco0bI €€ n3meHenus. KonmmuectBo TemioTel U pabora. BHyTpeHHsIs
JHEpPrusi  OJHOATOMHOTO  MACANBHOrO  rasa. Buaesl  Temionepenauu:
TEIUIONPOBOJIHOCTh, KOHBEKIMs, U3JIyUYCHHUE. Y JebHAs TEIIOEMKOCTh BEIIECTBA.
KonunyecTBo TennoTsl npu Teniaonepeaaye.

[Tonsitue 006 ammabatHoMm mporecce. I[lepBhii 3aKOH TEPMOJIMHAMUKH.
[IpumeneHnre mepBOTO 3aKOHAa TEPMOJMHAMHKK K u3omporeccam. ['padudeckas
WHTEpHIpeTanus padoThl rasa.

Btopoit 3akon TepmoaumHaMuku. HeoOpaTMMOCTh TPOIECCOB B MPHUPOJE.

TemnoBble  MamuHbl.  [IpuHOUNBI ~ OEUCTBUS — TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MamnHax. Kodp@dUIMEeHT Mone3Horo
nevictBus TerutoBor MammHBL. [lukn KapHo u ero kosd@uimeHT moe3Horo
JENUCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku u3 OyTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUACOJEMOHCTPALIHS).

N3menenue BHyTpeHHEH SHEpruu (TeMIiepaTyphbl) Teja MpH TeIuionepeaaye.

OnpiIT 1o anuabaTHOMYy pAacIIMPEeHUI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CrOpaHusi, PpEaKTUBHOIO
JIBUTATEIS.

Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomol

N3Mepenne yaenbHOM TEMI0EMKOCTH.

Tema 3. Azpezamnvie cocmosanus eeuwecmea. Dazosvie nepexoonvt

[Tapoo6pa3oBanue u KoHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacwllieHHBIM mnap. YaelnbHas TEIIOTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucranmnuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiioB. Kuakue kpuctaiibl. CoBpeMmeHHble Marepuaibl. [lnaBieHue u
KpucTayui3aius. Y aelbHas TerioTa rmiasieHus. Cyonumarus.

VYpaBHeHue TemI0BOro OanaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYUYCHHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACHIILICHHBIX MTAPOB.

Kunenue npu moHW»KEHHOM JaBJICHUHU.

CriocoObl u3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus U IJIaBICHUS KPUCTAILUTMYECKOTO BEIIECTRA.

JleMOHCTpalust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenre 0OTHOCUTENIBHOM BIAXKHOCTHU BO3AYyXa.

Pazpnes 4. DyieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuka
OneKkTpu3aums Tell. OJEKTpUYECKH 3apsia. J[Ba BuAa dIEKTPUYECKHUX
3apsinoB. IIpOBONHMKHK, IWANEKTPUKM W TMOJYNPOBOJHHUKU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsaa.
BzaumopeiictBue 3apsaoB. 3akoH KynoHa. TodedHbIN 3JIEKTPUUECKUAN 3apsil.
Onektpuueckoe 1mone. HanpsoxkéHHOCTh  anekTpuueckoro mons. [IpuHomn



CYyHEPHO3ULIHNH ANEKTPUUYECKUX Toiel. JIMHNM HanpssKEHHOCTH BJIEKTPUUYECKOTO
TOJIS.

PaGora cun  anekrpocratnueckoro  mojs.  [lorenmuman.  Pa3HocTh
NOTEHUUAOB. [IpOBOOHUMKM M AMDJIEKTPUKH B AJIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpruyeckasi IpOHUIIAEMOCTb.

OnekTpoémkocTb. KoHnencaTop. DIeKTpOEMKOCTD MJIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: DIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTAaTHUYECKasi 3alllUTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN allapar, CTPYUHbIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHLUIL JEUCTBHUS JIEKTPOMETPA.

B3anmoneiicTBrE Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpoBOHUKM B JIEKTPOCTATUYECKOM TTOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaropa OT IUIOLAdu
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEeHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3Mmepenune 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. I[Tocmosannwiit 3nekmpuueckuii mok. Toku 6 paznuunsix cpeoax

ONEKTPUYECKU TOK. YCJIOBUSL CYHIECTBOBAHUS BJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [locTOSHHBIN TOK.

Hanpspxkenue. 3akon Oma i1 ydacTka Uenu.

DNEKTPUYECKOE COMPOTHUBIICHHE. Y AEIBHOE COMPOTUBIICHHE BELIECTBA.
ITocnenoBarenbHOE, MapAIIEIBLHOE, CMEIIIAHHOE COEAUHEHNUE TPOBOIHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH Jxoyms—Jlenma.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIXKYIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHHKA TOKA.
3akoH OMa ju1st MOJTHOM (3aMKHYTOM ) AnekTpruyeckoit nenu. Kopotkoe 3ambikaHue.

ONEKTpOHHAsE  MPOBOJMMOCTb  TBEPABIX  METAJUIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DnexkTpuyecKkuid TOK B BakyyMe. CBOKCTBA 311E€KTPOHHBIX ITyYKOB.

[TonynpoBOAHUKHY. CobOcTBeHHas u MpUMeCHas MPOBOJIUMOCTh
noTynpoBoAHUKOB. CBoMcTBa p—N-niepexoaa. [lomynpoBoAHUKOBBIE TPHUOOPHI.

ONEeKTpUYECKH TOK B  PacTBOpax M  pacilaBax  BJIEKTPOJIMUTOB.
DIIEKTPOIUTAYECKAS IUCCOLAUA. DIEKTPOIIN3.



OnexTpuyeckuid TOK B ra3ax. CaMOCTOSTENbHBIM M HECAMOCTOSTEIIbHBIN
paspsa. Monunus. 11nazma.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: aMIIEpMETp,
BOJITMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIE IMPUOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPBI, TEPMOMETP COITPOTUBIICHHUS], BAKYYMHBII IO,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TaIbBAHUKA.

Jlemoncmpayuu

W3mepenue cruiibl TOKa U HAIIPSKCHMSL.

3aBUCUMOCTb COIIPOTUBIICHUS LUUIMHAPUYECKUX MPOBOJAHUKOB OT JUJIMHBI,
IJIOIIAU TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMelaHHOE COEIMHEHUE TPOBOTHUKOB.

[IpsmMoe w3MepeHue dIEKTpOABWXKYIIEH cwibl. KopoTkoe 3ambIkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHUS METAJJIOB OT TEMIIEPATYPBHI.

IIpoBOIMMOCTB IIEKTPOIUTOB.

W ckpoBo# pa3psx U MPOBOJAUMOCTD BO31yXa.

OnHOCTOPOHHSISI NPOBOAUMMOCTbD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuyeHue cMeanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
COIIPOTHBIJICHUS.

Habmronenue snexrpoiusa.

MexnpeamMeTHbie CBSA3U

Nzyuenne kypca gusuku 0a3oBoro ypoBHs B 10 kiacce ocyliecTBIsieTCs €
Y4ETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C KypcaMH MaTeMaTHKH,
OMOJIOTUH, XUMUH, Treorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAay4YHOI'O
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runores3a, Qunmueckas BEJIMUMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIIb, U3BMEPEHHE.

Mamemamuxa: pelleHHEe CUCTEMbl YpaBHEHUM, JMHEWHas (QyHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanudeckoe ABUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIUIONEPEIayy, TEMIOBOE PABHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TN, JKUIKOCTEH H



ra3oB, JJIEKTPHUYECKHUE CBOMCTBA METAIUIOB, AJIEKTPOJMTHYECKAs IHCCOLMALMSA,
rajlbBaHUKa.

l'eocpaghus: BNa>xxHOCTH BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3OBaHUE JBUKEHHUH C HMCIOJb30BAaHUEM MEXAHH3MOB,
y4€T TpPEHUS B TEXHUKE, NOAIIWIMHUKH, HCHOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET M JPYIrHE), JBUIAaTelb BHYTPEHHErO
CropaHus, napoBas TypOuHa, OBITOBOI XOJIOAUIBHUK, KOHAUIIUOHED, TEXHOJIOTUN
NOJIYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHUCJIE HAHOMATEpPUAJOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAasl 3allMTa, 3a3eMJICHHUE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYUHBIN IIPUHTED, AJIEKTPOHArPEBATEIbHBIE 1110)2(¢070) 58
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pasnen 4. Di1eKTPOAMHAMHUKA

Tema 3. Maznummoe nosie. IneKmpomazHUMHAA UHOYKUUA

[TocrosiHHBIE ~ MarHuThl.  B3aumopeilcTBUE  TMOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM wuWHAYKUMH. [IpuHOMN cyneprno3uuuu
MAarHuTHbBIX TOJed. JINHUM MarHUTHOW WMHAyKuuu. KapTuHa JIMHUN MarHuTHOMN
WHJIYKIIUH TI0JISI TOCTOSIHHBIX MarHUTOB.

MarauTHOe T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIUA
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBILIEBOTO
POBOJHMKA, KaTYyIIKU ¢ TOKOM. OnbIT OpcTena. BzanmoielicTBue mpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuina Jlopenua, e€ Monyib U HanpasiieHUE. JIBUKEHHE 3apsSyKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenia.

SIBieHME 3NEKTPOMArHUTHOM WHAYKUUU. [loTOK BEekTOpa MarHUTHOU
WHAYKUAW. OJEKTPOABHKYIAs Cuila HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe nsnexktpuueckoe Tmosie. OIEKTPOJABIXKYIIAA CUJIa WHIYKIUU B
MPOBOJHUKE, IBUKYIIIEMCS TOCTYNATEIbHO B OJHOPOJJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTB.  SIBIE€HME CAMOMHIYKIMU. OJEKTPOABWKYIIAs CHJIA
CaMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHudeckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSHHbBIC
MArHUThI, 3JEKTPOMArHUTHI, DSJIEKTPOJABHUIATEIb, YCKOPUTEIN 3JIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE PTIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHUYM MHIYKIIMA MAarHATHOTO TOJISI.

B3anmoneiictBrue AByX MPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JlenicTBue cuibl JIOpeH11a Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PTIEKTPOMArHUTHON MHIYKIIUH.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JEKTPOJBHKYIIEH CUIIbI UHIYKIHU OT CKOPOCTH M3MEHEHHS
MarHUTHOTO ITOTOKA.

SIBneHne cCaMOMHIYKIIU Y.

Yuenuuecxuii sxcnepumenm, rabopamopuvie pabomol

N3ydeHnrne MarHuTHOTO MOJISt KaTYIIKK C TOKOM.

HccnenoBanue neicTBUSA MOCTOSHHOIO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW MHIYKIIUH.

Pa3nes 5. KosieGanusi U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumusle Konedanus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
I'apmonnyeckue konedanus. [lepuox, yactora, ammmryga u (aza KoneOaHUM.
[IpyxnHHBIN MaATHUK. MareMaTU4eCKUi MasATHUK. Y PAaBHEHUE TAPMOHUYECKUX
kosebanuii. [IpeBparnieHune sHeprun Mpy TaApMOHUYECKUX KOJIEOaHUSIX.

Konebarenbuplii kKOHTYp. CBOOOAHBIE DJIEKTPOMATrHUTHBIC KOJIeOAHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMU KoneOanusimu. @Dopmyna Tomcona. 3akoH coxpaHEHUSs
SHEPTUU B UJICATHHOM KO0JIeOATEIbHOM KOHTYDE.

[Ipencrapiienne o 3aTyxarouux KojeOaHusX. BeIHYXeHHbIE MEXaHUUECKUE
koJjebanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUS.

Ilepemennpii TOK. CHHYCOMZANBHBIM IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIMTYJIHO€ W JCHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa H
HaIpsIKEHUSL.

Tpancdopmarop. [IpousBoacTBo, Tepeaada U MOTPEOJICHUE DICKTPUICCKOM
DHEPruu. DKOJIOTUYECKHE PUCKU IMPHU MPOU3BOJCTBE IEKTpo3Hepruu. Kynbrypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHnueckre yCTpOMCTBA M IPAKTUYECKOE MPUMEHCHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpONEpeIay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTebHOM CHUCTeMbl (MPYXUHHBIA WIH
MaTeMaTUYECKUN MasTHHK).



Ha6nronenue 3aTyxaromux KojaeOaHui.

HccnenoBanue CBOMCTB BRIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pesonanca.

CB0OOTHBIC 3TIEKTPOMATrHUTHBIE KOJICOAHNSI.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUST OT BPEMEHU) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onaHc mnpu MOCIIENOBATENIBHOM COEAWHEHWH PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHAN 3IEKTPONEpEIauH.

Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomol

WccnenoBanue 3aBUCMMOCTH TIEPUOJa MaJIbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HUccnegoBanue mepeMEeHHOr0 TOKa B LENH M3 MOCJIEAOBATEIIbHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNLHBLE 60IHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. CkopocTb
pacrpocTpaHeHus M JUIMHA BOJHBL. [lomepeuHble W  MOpPOJOJIbHBIE BOJHBI.
WNuTtepdepenuus u Auppakums MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiiCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPa)K€HWE, MpEeJOMIICHUE, TOoJspu3anus, JudpaKius,
unrepdepeniuss. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >M€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUE 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIBI paguOCBsI3U U TeNeBUAeHUs. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JIUArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
panuonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3zoBaHue 1 pacIpOCTPaHEHHUE MOMIEPEUYHBIX U TPOIOJIBHBIX BOJH.

Konebumromieecst Teo Kak UCTOYHHK 3BYKa.

HabGnronenue otpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue unrepdepenimu u q1udpakiin MEXaHUIECKUX BOJTH.

3BYKOBO pE30HAaHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYIAOU U
4acTOTOM KOJeOaHUI.



HccnenoBanne  CBOMCTB  JJEKTPOMATHUTHBIX ~ BOJH:  OTPaKEHHE,
npeioMIIEHUE, TOJSIpU3anus, AUPpakius, UHTephepeHITHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. I[IpsmoiMHENHOE pacpOCTpaHEHUE CBETa B
oaHopoaHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue M300pakeHUil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeTa. 3aKOHBI TPEIOMIICHHS cBeTa. AOCOJIFOTHBIN MTOKa3aTelb
npenomneHus. llomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIM yroa MOJHOIO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceera. CnoxHbIN cocTaB 6enoro cera. Liger.

ColOuparomie u pacceuBaromue JuH3bl. ToHkass nuH3a. DokycHoe
pAcCTOSIHUE W ONTHYECKas CHila TOHKOM JuH3bl. [locTpoeHue uzoOpaxeHUil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUYECKOM ONITUKH.

BonnoBas ontuka. WHrepdepenuus cBera. KorepeHTHble HMCTOYHHKH.
VYcnoBus HaOMIOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HUHTEp()EpPEHIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakuusa cBera. JudpakuuonHas pemérka. YcaoBUe HAOIIOICHUS
IJIaBHBIX ~MAaKCUMYMOB TIpU  MaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonapu3zanus cera.

TexHuuecKkue YCTpONCTBA M IPAKTHYECKOE IPUMEHEHHE: OYKH, JIyla,
¢oroanmnapaT, NPOEKIMOHHBIN ammapar, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHENHOE pPACTIPOCTPAHEHHWE, OTPAKEHUE MW TNPEJIOMIICHUE CBETa.
OnTuyeckue mpuOOpHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojenb CBeToBoAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

Habmtonenue narepdepeniuu crera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue qucriepcun cBeTa.

[Tony4yeHue crekTpa ¢ HOMOUIBIO IPU3MBI.

[TomydyeHue ciekTpa ¢ TOMOIILI0 AUGPAKITMOHHON PEIIETKH.

Habmronenune nosipu3alinm cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul



N3mepenue nokasaresns NpeJoMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKeHUI B TUH3AX.
Hab6nronenue nucnepcnu cBera.

Pa3znen 6. OCHOBBI CIelIUAJIbHOM TEOPUH OTHOCUTEIbHOCTH
I'panuupl  OPUMEHUMMOCTH  Kjaccuyecko — MexaHuku.  [loctynatsl
CIIEIHAIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIHLHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKpAILCHHUE
JUTUHBI.
DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChI ¢ BHGPFHGﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIbI. SHepFI/ISI
IIOKOA.

Pa3znen /. KBanToBas pusuka
Tema 1. Dnemenmot K6anmoBol ONMuKU
®oronsl. opmyia [lnanka cBs3u s3HEpruu GOTOHA C €r0 YaCTOTON. DHEprus
U UMIyJIbC (POTOHA.
OtkpsiTue 1 uccnegoBanue poroddpdexra. OnbiTol A. I'. CTosieToBa. 3aKOHBI

dotorddexra. YpaBuenue DuHmTeitHa s hoToddPdekra. «KpacHas rpanunar
dboTtoapdekra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuuyeckue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHHE: (POTODIEMEHT,
dboToMaTUMK, COJIHEUHAS OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oT03(¢QheKT Ha YCTAaHOBKE C IIMHKOBOM TIIACTHHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoTodddekra.

CBeToano.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnwiTel Pe3epdopaa mo paccesHuro o -4acTHIL.
[lmanerapnas mogzens aroma. Ilocrynarel bopa. M3mydyeHune w moriomeHue
(GOTOHOB mpU mepexojie aToMa C OJHOTO YPOBHSI SHEPIHHM Ha Jpyroi. Bumsl
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPOJA.

BonnoBeie cBoiicTBa yactull. Bonnsl ne bpoitnsa. KopnyckynsipHo-BoITHOBOM
Ty aJTU3M.

CrnoHTaHHOE U BBIHYKJACHHOE U3TyYEHUE.

TexHudeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHre AJIMHBI BOJHBI Ja3epa.

Habmoienne nuHeuaThiX CIEKTPOB U3ITYUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

Ha6nronenue muHEN9aToro CnexkTpa.

Tema 3. Amomnuoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTb CTpOeHMs sapa. OTKpbITHE
panuoaktuBHOCTH.  OmbiTel  Pesepdopma 1o  ompeneneHuro  cocrasa
paanoakTuBHOTO wu3nMydeHus. CBoiicTBa anbda-, Oera-, TaMMa-U3Ty4YCHUS.
BiusgHne pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHe npoToHa W HeilTpoHa. HykiionHas mopens snpa IeizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormnsl.

Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnazg. [‘amma-
M3JIy4yeHne. 3aKOH pauOaKTUBHOIO pacIaja.

DOHeprus CBA3M HYKJIOHOB B szipe. Snepubie cuibl. JledekT Maccsl sapa.

SAnepnsbie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnwiii peaktop. TepmosiaepHsiii cunTe3. IIpobOieMbl M HEPCHEKTHBBI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACIIEKTHI SIEPHON SHEPTETHKHU.

DneMeHTapHble YaCTULBI. OTKPBITUE TO3UTPOHA.

MeTtonabl HAOMIOIEHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHULI.

@yH1aMEeHTalIbHbIE B3aUMOAEHCTBUA. ENMHCTBO (prU3MUECKON KapTUHBI MUpA.

TexHHuecKre yCTpOWCTBAa M MPAKTHYECKOE IPUMEHEHUE: JO3UMETP, KaMmepa
Buiibcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIINX YACTHII.

Vuenuueckuii axcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB yacTuil (TI0 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMUH M ACTPOPU3NKH

OTarnbl pa3BUTHS acTpoHOMUU. [IpuKiagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUM.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sSipkue 3BE3/BI, IUIAHETHI, WX BUIUMOE
JIBIDKEHHE.

ConHeunas cucTeMa.

Connne. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum CoJiHIIA W 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajdbHBIM Kjlacc —
CBETUMOCTB». 3BE3NbI TJIABHOM IIOCJIEIOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» 11 3BE3J TJIABHOW MOCJIENOBATEIILHOCTA. BHYTpeHHEe CTpoeHue



3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUU U 3BoIonuu CoJHLA U
3BE3/1. DTallbl )KM3HU 3BE3 .

Muieunsiii ITyTe — Hama I'amaktuka. Ilomoxenuwe u aBwkeHue CoaHLA B
lNamaktrke. Tunbl ramakTuk. PaguoranakTuku U kBa3apbl. YEpHBIE ABIPHI B AApax
TaJaKTHK.

Bcenennas. Pacipenne Beenennoit. 3akon Xa06ua. Paz0eranue rajakTuk.
Teopus bosiboro B3pbiBa. PEIMKTOBOE U3TydECHUE.

Macmradnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGnronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
PWIOKEHUH I ONIPE/IeTICHUs TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be311sd CEeBEpHOro MOMyIIaApHs U IPKUE 3BE3BI.

Ha6nronenus B reneckon Jlynsl, mianet, Maeunoro [ytu.

O06o0maroniee NnOBTOpeHNeE

Pony Qusuku u acTpoHOMHUM B HSKOHOMHMYECKOH, TEXHOJIOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax NesaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOW KapTUHE MUPA, POJib (PU3UUYECKON TEOpuur
B (GOpPMHpPOBAHUU TIPEACTABICHUM O (PU3NYECKON KapTUHE MHpaA, MECTO
bu3UYECKON KapTUHBI MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesxknpeamMeTHbie CBI3U

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyuiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcaMM MaTE€MaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowcnpeomemuvie nonwsmus, CBS3aHHBIE C M3YYCHHEM METOIOB HAyYHOTO
MO3HAHUSA: SIBJICHUE, HAy4HbIH (akT, rumoTesa, (pu3myeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHNUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3MEPECHHUE.

Mamemamuxa: pemieHWE CUCTEMbl ypPaBHEHUW, TPUTOHOMETPUUECKUE
(GYHKIIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBI U UX IMPOCKUHUH HA OCH KOOPIMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMHN, MPU3HAKK MOA00US TPEYroJbHUKOB,
OTpeIeNICHHE TUIOMIAIU TIIOCKUX (Uryp u 00bEMa Tell.

buonocusn: >nexTpuyeckue SBICHUS B KUBOM TpuUpoJe, KoJjieOaTelbHbIe
JBUKEHHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NECUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJLINYECKAsI CTPYKTYpa TBEPIABIX
T€d, MEXaHU3Mbl O0Opa30BaHUs KPUCTAUIMYECKOM PpEIIETKH, CHEKTPaIbHBIN
aHaIM3.



l'eoepagusa: wmarHUTHBIE TIOJIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX Py,
doToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHH.

Texnonoeus: NUHUM DBJIEKTPOIEpENay, TEHEPATOP IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIHUOHHAS I€4b, pajap, PaauONpUEMHUK, TEIECBU30D,
anTeHHa, tenedoH, CBU-meub, MPOEKIIMOHHBIA amnmapar, BOJIOKOHHAS ONTHKA,
COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dusuka» Ha ypOBHE CpPEAHETO OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHB) JOJDKHO OOECTICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX M MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeamera «Du3nuka» AOTHKHBI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYaloOIUXCA PYKOBOACTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEW MO3UIMEH JUYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIWA, TO3UTUBHBIX BHYTPEHHHUX  yOEXKICHMH, COOTBETCTBYIOIIMX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PaCHIMPEHUE KUZHEHHOTO
OTbITa W ONBITA JIEATEIBHOCTU B MPOLECCE pealin3allud OCHOBHBIX HAINpaBICHUM
BOCIMTATEIBHON AESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUN 00YUaIOIIerocsi Kak akTUBHOT'O U
OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOLIECTBA;

OPUHATHE  TPAJUIUOHHBIX  OOIIEYESIOBEUECKUX  T'yMAHUCTHUYECKUX U
J€MOKpPaTUYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpECax I'Pa)IaHCKOIo
oO11ecTBa, yuacTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3ally;

YMEHHE B3aUMOJICHCTBOBATH C COL[UAIIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSMU U HA3HAUCHUEM;

TFOTOBHOCTb K TYMaHUTApHON M BOJIOHTEPCKOMN J1€ATEIbHOCTH;

2) MATPUOTHYECKOT0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTH POCCUICKON rpak 1aHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

[ICHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JIOCTHXEHUSIM
POCCHICKMX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMl0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OpPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCIJIE B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHHUE JUYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMYMBOTO OYYLIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIIEHNE K MHUPY, BKJIIOYAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyuiero pu3ndeckoil Hayke;



5) TpyA0BOT0 BOCTIMTAHUS:

MHTEpEC K pa3Nu4yHbIM cdepaMm MpodeccCHOHANTBHON NeATeThbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynmymer mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTHh K 00pPa30BaHUIO M CaMOOOPA30BAHUIO B 00JIACTH
(GU3UKK HA IPOTSHKEHUU BCECH KHU3HH;

6) IKOJIOrH4eCKOro BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh 3KOJIOTHUECKOW KYJIBTYpPhl, OCO3HAaHHE TJI0OATHLHOTO
XapakTepa dKOJOTHIECKHX TpooIIeM;

TUTAHWPOBAHKE U OCYIIIECTBIICHHUE JCHCTBHUI B OKPYXKAIOIICH cpelie Ha OCHOBE
3HAHUA LIEeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHrue OIbITa JCATEIFHOCTH OSKOJIOTUYECKOW HAMpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUHN TT0 (PU3UKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMUS:

C(OPMHPOBAHHOCTh MHUPOBO33PCHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAaHME IIEHHOCTH HAYYHOH JEATeNbHOCTH, TOTOBHOCTH B IIpoIecce
U3ydyeHus: (U3MKA  OCYHIECTBISATh  HPOCKTHYIDO U HCCIEI0BATEIbCKYIO
AesITeIbHOCTh MHANBUYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC yYeOHbIE 1eiiCTBHS
ba3oBble J1oruueckue qeMCTBUA:
CaMOCTOSITENIbHO  (hOpMyJIMpOBaTH W aKTyalM3WpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LEJIU JIEATEIBHOCTH, 3aJ1aBaTh MapaMETPbl U KPUTEPUU HX
JIOCTHUKCHUS;
BBISIBJISITh  3aKOHOMEPHOCTM W MPOTUBOPEYHMA B  PAaCCMaTPUBAEMBIX
(bU3HUECKUX SIBJICHUSIX;
pa3pabarbiBaTh IJIAH pEIIeHUs MPOoOJeMbl C YYETOM aHAIM3a UMEIOIIUXCS
MAaTEPUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICSITEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MTOCJICICTBUM JI€STEIIbHOCTH;
KOOPJIMHUPOBAaTh U  BBINOJHATH pabOTy B  YCJIOBHSIX  PeajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUN KU3HEHHBIX TTPOOJIEM.
ba3oBbie ucciaenoBarejbCkue AeiCTBUA.
BJIAJIETh HAYYHOM TEPMHUHOJIOTHEH, KJIKOUYEBBIMU MOHATUSMU U METOAAMHU
(du3nuecKoil HayKu;



BJIaJIETh HaBBIKAMH Y4€OHO-MCCIIEA0BATEIBCKOM U MPOEKTHOU JEATEIIbHOCTH
B oOyactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB pelIeHus 3aaad (PU3UYECKOTO COJACPKAHUS, MPUMEHEHHUIO Pa3INYHBIX
METOJIOB ITIO3HAHUS;

BJIAJ€Th BHJAMHU JICITEIBHOCTH IO TIOJYYCHUI0O HOBOIO 3HAHMS, €ro
UHTEpIIpeTallii, TpPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YICOHBIX MPOCKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M U aKTyaJM3UpOBaTh 3ajiauy,
BBIJIBUTaTh THUIIOTE3Y €€ pEIICHMS, HaXOJIUTh apryMEHThI JJI JI0Ka3aTeJIbCTBa
CBOUX yTBEPKIACHUM, 3a/1aBaTh MapaMeTPhbl U KPUTECPUHU PEIICHNUS;

aHAIM3UPOBAaTh TIOJIYYCHHBIC B XOJE PEIICHHWs 3aJaddl  pPe3yJIbTaThl,
KPUTHYECKH OIEHUBATH WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCJIOBHSIX;

CTaBUTh H (HOpMyIHpoOBaTh COOCTBEHHBIC 3aJayd B 00pa30BaTEIIHLHOM
NEATEeIbHOCTH, B TOM YHCIIC NIPH U3yUYCHHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaITUsM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUA MO (U3MKE B TPAKTUUYECKYIO 00JIacTh
KU3HEICITCIIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTb OpUTHHAIBHBIC TOAXObI U PEIICHMSI;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU TOJIyYCHHS HWH(POpMAHUHA (PU3UICCKOTO COJCPKAHUS W3
MCTOYHMKOB PA3HBIX THIIOB, CAMOCTOSITCIIBHO OCYIIECTBIATH IIOWMCK, aHAJN3,
CHUCTEMATHU3AIMI0O ¥ HMHTEPIPETANI0 WH(POpMAIMK Pa3IMYHBIX BUIOB W (HOpM
IIPE/ICTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOIb30BaTh  CpPeACTBa  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a/a4 ¢ COOJIIOJICHHMEM TpeOOBaHUN OSProOHOMHUKHU, TEXHUKH OE€30MaCHOCTH,
TUTHCHBI, PECypcoCcOepeKEHUsl, TMPaBOBBIX H  ITUYCCKUX HOPM, HOPM
nH(})OpPMAITMOHHOM 0€30T1TaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3MUECKOTO COJACpP)KAHHMS B Pa3IMUHBIX (opmaTax ¢
y4€TOM Ha3HAYeHUsI MHPOPMAIIUU U TIEJIEBOM ayIUTOPUH, BEIOMpAs ONITUMAIIbHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIH3aIiH.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE NCHCTBHA:
OCYIIECTBIIATH OOIIEHUE HA YpOKaxX (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTb MNPEANOCHUIKM  KOH(MJIMKTHBIX CUTyallMd W CcMsr4arhb
KOH(IIUKTHI;



pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh U HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUIYATbHOM
paboTHI;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 WieHa KOJIUICKTHBA;

OpUHUMATh I[IETd  COBMECTHOM  JIEATENbHOCTH, OpPraHMU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTHXKEHHUIO: COCTAaBIIATh IUIAaH JCHCTBUH,
pacrpeneisiTb poilu C y4ETOM MHEHHH YYaCTHHUKOB, OOCYXKIATh pPE3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa M KaXKIOTO yYaCTHHKAa KOMaHAbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

mpenjaraTb HOBBIE TPOEKTHI, OICHUBATh HACU C TIO3WIIMA HOBU3HBHI,
OpPUTHHAILHOCTH, IPAKTUYECKOI 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE IOBEIECHUE B Pa3IMYHbIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATHUBHBIM.

PeryisiTuBHBIE YHMBepCcaJbHbIe YueOHbIe AeiCTBHSA
Camoopranm3amnus:

CaMOCTOSTENIbHO OCYLIECTBIATh MMO3HABATENbHYIO JESITEIBHOCTh B OOJACTH
(U3MKM W aCTPOHOMHUH, BBIABIATH NPOOJIEMBI, CTaBUTh H (POPMYIHPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSATENIBHO COCTABJIATh IUIAH PEIICHMS] PACUYETHBIX M KauyeCTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CHUTYaIUIM;

paciiipsTh paMKHd Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh e€ro, Oparb Ha cebs
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLIEHUBATb MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JPYAHUIMH B OOJACTH
(U3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHbIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAIbLHBIH HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYAallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIaJIeTh  HaBBIKAMU  [IO3HABATENbHOM  pediekcuu Kak  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TPOLECCOB, UX pE3yJIbTaTOB M
OCHOBaHMU;

MCIIOJIb30BaTh MPUEMBI PeIIEKCUN ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pELIeHNS;



yMETh OIIEHUBAaTh PHCKH W CBOCBPEMEHHO NPHUHUMATH PEIIEHUS M0 MX
CHIKCHHUIO;

NPUHAMATh MOTHUBBI W apTyMEHTHl JpPYTUX TPU aHAIU3€ pPe3ylIbTaToOB
JeSITeTTHHOCTH,

MPUHUMATH ceOsl, TOHMMAasi CBOM HEIOCTATKU U IOCTOMHCTBRA,;

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTUX TPU aHaIu3e pe3ylIbTaToB
TeSITeTTHHOCTH,

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIHOKH.

B mpomecce mocTHKEHUS JTMYHOCTHBIX PE3yJbTATOB OCBOSHUS MPOTPaMMBI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOimero oOpa3oBaHUS Yy OOydYarONTUXCS
COBEPIICHCTBYETCS AYMOIIMOHATbHBIN UHTEIUICKT, IpEeoJIararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CITOCOOHOCTh MMOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOW AMOITMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCI K
AMOITMOHAIBEHBIM U3MEHEHHSIM U TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTUBAIIMH, BKIIOUYAIONIEH CTPEMIICHUE K JOCTHXKEHUIO TEIH U
ycrnexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOXKHOCTEH;

OMIIATHH, BKIFOYAIOIIECH CITOCOOHOCTh MTOHUMATh AYMOITMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIBbHBIX HABBIKOB, BKJIFOUAIOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

HNPEIMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kJiacce mpeIMeTHBbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIMNXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojdb U MECTO (Pu3nKu B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJIEIEeH:
MaTepuaibHas TOYKa, MHEpIIMAIbHAs CUCTEMa OTCYETa, AOCOTIOTHO TBEPIOE TEIO,
UJICAIbHBIN Ta3, MOJEIIM CTPOECHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUYECKUH 3apsi/i PU pelieHn: PU3NUECKUX 3a]1ay;

pacro3HaBaTh (PU3NYECKHUE SIBICHUS (MPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJAPHO-KUHETHUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



ANEKTPOAMHAMUKN:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSAMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE IMAJICHUE TeJ, JBHKEHHE IO OKPYXHOCTH, HHEPLHS,
B3auMOIecTBUE T, AU(dy3us, OpOYHOBCKOE ABUKEHHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TN, U3MEHEHHE 00bEMa Tel MPU HArpeBaHUM (OXJIAXKICHUH ), TETNIOBOE
paBHOBECHE, WCIIAPEHHE, KOHACHCALMs, TUIABJICHUE, KPUCTAJUIM3alUsl, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, OBBIIICHUE JTABJIICHUS ra3a IMPU €ro HarpeBaHUM B 3aKPbITOM
cocyne, CBfA3b MEXAy NapamerpaMyd COCTOSIHHMsS Ta3a B H30Ipoleccax,
ANEKTPU3ALMA TEJI, B3aUMOJICHCTBUE 3aPsAJIOB;

OMKCHIBATh MEXAHMYECKOE JIBM)KEHME, HCTOJb3ys (PU3WYECKHe BEIUYMHBI:
KOOpAWHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTCHUHUAJIbHAS JHEPIHs, MEXaHW4YecKas
paboTa, MexaHW4YecKass MOIIHOCTh; MpPH OINWCAHWUA MPaBUIBHO TPAKTOBAThH
(U3HYECKUIT CMBICIT MCIHOJB3YEMbIX BEIMYHMH, HUX OOO3HAYEHUS U €IMHHIIBI,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUUYHMHY C JAPYTUMU
BEJIMYMHAMU;

ONKCHIBATh WM3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONB3ysl (DU3MYECKHE BEJIMYMHBL: [JABJIEHUE Tra3za, TeMIeparypa, CpeIHss
KHMHETHUYECKasi SHEPrUsl XaOTUYECKOTO JIBMXKEHHSI MOJIEKYJ, CPEIHEKBaIpaTHUHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHl, BHYTPEHHSAS 3HEprus, pabora rasa,
KOA(QOUIIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JBHUraTeisl; MpH ONHCAHUU
MPaBUJIbHO TPAKTOBaTh (DU3UUYECKUU CMBICI HCHOJIB3YEMbIX BEJIMYMH, MX
0003HaU€HUA W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(pU3HYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYUHAM;

ONKCHIBATh U3YUYECHHBIE AJIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMUYMHBL AJIEKTPUUECKUI 3aps,
AIEKTPUYECKOE TOJIE, HAIPSHKEHHOCTD MOJIS, MOTEHIUAN, Pa3HOCTh MOTEHIMAJIOB;
Py ONHCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKH CMBICI HCHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUEHMs] U EOUHMIIbI; yKa3bIBaThb (POPMYJIbI, CBS3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUYUHY C JPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3UUECKHUE MPOLECCHl U SBJICHUS, UCIONIB3Ys (hU3HUECKUe
3aKOHBI U MPUHILMIIBL: 3aKOH BceMUpHOTO Tsrotenus, 1, I u III 3akonsr HeroToHa,
3aKOH COXPAHCHMS MEXAHUYECKOM DHEPIUM, 3aKOH COXPAHEHUs HWMITYJIbCa,
MPUHLNN CYNEPHO3ULIUA CHUJI, HPUHIUII PABHOMPABUS HHEPIUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETHYECKYI0 TEOPUIO CTPOECHMS BEIIECTBA, [a30BbIE
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON HEPTUH TEIUIOBOTO JABUKEHHUS MOJIEKYII C
aOCOJIFOTHON TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPAaHCHUS
ANEKTPUYECKOTO 3apsiga, 3akoH KyloHa, mpu 53TOM pas3inyarh CIOBECHYIO
(opMyTUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIbL,
00J1aCcTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHbIE TPUHIMIBI JEHCTBUA MAIlMH, HOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBHUS X OE€30MACHOTO HCIIOJIB30BAHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh JKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUM WU
IIPOLIECCOB C HCIIOJIb30BAaHUEM IMPSIMbIX W KOCBEHHBIX H3MEPEHUN, TPHU 3TOM
dbopMmynupoBaTh MmpobOeMy/3amady ® THUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTrh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYyIOBaHUS, MPOBOAHUTH OIBIT U
(bopMyIHpPOBaTh BHIBOIHI,

OCYUIIECTBJISATh MPSIMbIe U KOCBEHHBIE U3MEPEHUS] (PU3NYECKUX BEIUYUH, TIPU
ATOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh M3BECTHHIC
METO/IbI OLICHKHU TOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEJIHMUYMHAMH  C
WCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
buKcHpoOBaTh PE3YNbTATHl IMOJYYCHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BU/JIe TaONIUIl U TpadUKOB, A€NIaTh BEIBOJBI IO pe3yjIbTaTaM UCCIIeI0BaHMUS,

co0roaTh NpaBuiia 0€30MacHOro TpyJa MPH MPOBEICHUU HCCIIEIOBAaHUI B
pamMKax y4eOHOTO DSKCIEpHUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM U MPOEKTHOM
JESTENIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPATOPHOTO
00opyI0BaHuUS;

pemath pacu€THbIE 3aJaud C $BHO 3aJaHHOM (U3UYECKON MOJEINbIO,
UCTIONB3YS (PU3UUECKHe 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a]a4u
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HeoOXOoauMBbIe NJs1 €€ pElIeHHUs, MPOBOIUTH PAcu€Thl M OIICHWBATH PEaTbHOCTH
MOJy4YE€HHOTO 3HaueHUs! (PU3NYECKOI BEIMUUHBI;

peniaTh KaueCTBEHHbIE 3aa41: BBICTPAUBATh JIOTHYECKH HEPOTHUBOPECUUBYIO
IEMOYKY PAaCCYXJCHHUI C OMOpPOW Ha HM3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBJICHUS;

UCMOJb30BaTh  MpPU  PELIEHMH  y4yeOHbIX  337ad  COBPEMEHHbIE
UH(OPMAITMOHHBIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIpEJICTaBIICHUS Y4eOHON U HAYyYHO-TIOMYJISIPHON MH(OpMAIUK, MOJTy4YeHHON U3

pa3IMYHBIX HICTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;

NPUBOJUTH MPUMEPHI BKJIa1a POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOLIErO0 MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

MCTIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Uil o0ecreyeHus: 6€30MacHOCTH MpU OOpaIllEeHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBAMH, TSI COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJOTHYECKOTO
MIOBEAECHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpynme C BBINOJHEHUEM Pa3JIMYHBIX COIMAJIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYIIbI, PalMOHATBHO PACIPEACIATh OOS3aHHOCTH U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHJAAPTHBIX CUTYAIlUsX, aICKBATHO OLICHUBATH
BKJIQJT KQKJIOTO U3 YIACTHUKOB TPYMIIHI B PEIICHUE pacCMAaTPUBAEMON MTPOOIEMBI.

K xonmy oOyuenuss B 11 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHM:

JEMOHCTPUPOBATh HA TMpUMEpax Pojb W MeCTO (PU3UKH B (PopMUpOBaAHUHU
COBPEMCHHOM HAy4YHOW KapTWHBI MHUpA, B Pa3BUTUU COBPEMCHHOM TEXHUKH U
TEXHOJIOTUHA, B MPAKTUUYECKON JEATEIBbHOCTH JIFOJCH, LIEJIOCTHOCTh M €IUHCTBO
du3znYeCcKoi KapTUHBI MUPA;

YUYUTBIBATh TPAHMIBI TPUMEHEHHS M3YYCHHBIX (U3UUECKUX MOJeTe:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, SiACpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU pPeleHUU (U3HUECKUX
3a/1ay;

pacro3HaBaTh (PU3UYECKUE SIBJICHUS (TMPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOM (DM3UKHU: AJIEKTpUUECKAsl MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHWCTBUS TOKA, B3aMMOJICHCTBUE
MAarHuTOB, OJJICKTPOMAarHUTHAas WHAYKIUs, JCHCTBHE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM M JBIDKYIIUWUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, TPSMOJIMHEHHOE pPaCIpOCTPAaHEHUE CBETA, OTPAXKECHHUE, MPEIOMIICHUE,
uHTeppepeHnus, audpakuus W TOJSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpuueckuit 3pdext (poTodrddekT), cBeToBOC NaBICHUE, BOSHUKHOBECHUE
JUHEWYaTOro CIHEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsT M HCKYCCTBEHHas

PaINOAKTUBHOCTE;
ONKCHIBATh W3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTh  Pa3IUYHbIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBICHUSA (TPOLIECCHI), MCMONb3ysd (U3MUECKUE BEIUYUHBL:
JJEKTPUYECKUH 3apsill, CWJIA TOKA, IEKTPUYECKOE HAIPSDHKEHUE, DIIEKTPUYECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAs cujia, paboTa TOKa,
MHIYKIUS MarHuTHOTO MOJisA, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTH
KaTyIIK{, SHEPrus JJIEKTPUYECKOTO M MATHUTHOTO MOJIEH, MEPUOJ M 4YacTOTa
KojeOaHui B KoyieOaTeNTbHOM KOHTYpe, 3apsii M CHiIa TOKa B Ipolecce
TapMOHMYECKUX JJIEKTPOMATrHUTHBIX ~KOJeOaHWW, (OKYCHOE pACCTOSIHHE U
ONTHYECKas CWJia JIMH3bI, MPU OMHCAHUU TPABUIBLHO TPAKTOBATH (DU3NUYECKUUN
CMBICJI HCIOJNBb3YEMBIX BEJIMYMH, UX OO0O3HAYEHUS W EIUHUIbI, YKa3bIBaTh
dopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJINYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHI, HCIIOIb3Ys
(¢u3MUeCcKrEe BEIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI U



4acToTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPUO]T MOTypacaga, SHEPTUs CBA3U
aTOMHBIX SIIEP, TPU ONMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UUECKUN CMBICI
HCIIOJIB3YEMbIX BEIMYMH, UX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIONIME JIAHHYIO (U3WYECKYI0 BEJIMYMHY C JPYTMMH BEIWYMHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUNHBL;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBJICHUS, UCTONB3YS (HU3MUECKUE
3aKOHBI ¥ MPUHLUNBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapauIeIbHOTO
COCIMHEHUSA TPOBOJHUKOB, 3aKOH J[koyns—J/IeHma, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIINH, 3aKOH MPSMOJMHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, YpaBHeHHE OWHIITeHHa st doTtodrddexra,
3aKOH COXPAaHEHUs SHEPrUH, 3aKOH COXPAHEHUs MMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHUs MacCOBOr0 4HMclia, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, mpyu 3TOM pa3jinyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTH4YECKOE BBIPAKEHUE W YCJIOBUA (TpaHULbI, O0JACTH)
IPUMEHUMOCTH;

ONPENEIIATh HAIIPABICHUE BEKTOPA MHAYKIMH MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cUJIbl Amriepa u cuibl JlopeHua;

CTPOUTh W OIKMCHIBATh H300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMIOJIHATh AKCHEPUMEHTHI IO MCCICAOBAHUIO (PU3MUECKUX SIBJICHUU U
MPOLIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MPHU 3TOM
dbopmynupoBath mpobiieMy/3agadyy M TUINOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEMJIONKEHHOTO OOOPYI0BaHUS, MPOBOJIUTH OIBIT U
(bopMyIHpOBaTH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
ATOM BBIOHMpATh ONTUMAJIBHBIA CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPEUIHOCTEN U3MEPEHHU;

HCCIIEIOBATh 3aBUCUMOCTH  (PU3MUECKUX BEJIMYUH C HCIOJIH30BAHUEM
NPSMBIX HM3MEPEHUM: MPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (HUKCHUPOBATH
pEe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeNIaTh BHIBOBI [0 pe3yIbTaTaM UCCIIEIOBAHMS;

coOmro/1aTh MpaBmiia 6€30MacHOr0 TPyJa MPU MPOBEJICHUU MCCIECIOBAHUN B
paMKax y4eOHOTrO OKCIEPUMEHTa, Y4eOHO-HCCIIEeOBATEILCKOW W TMPOEKTHOM
JESATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
o0opyI0BaHuUs;

pemiath pacuéTHbIe 3a7a4d C SBHO 3aJlaHHOM (DUBMYECKONM MOJIETIbIO,
UCTIONb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3a/1auu
BBIOWpATh (PU3UUECKYI0 MOJIEb, BBIACIATh (PU3NUECKUE BETUYMHBI U (POPMYJIBI,



HeoOXoIuMbIe IS €€ pelIeHus, IPOBOIUTh Pacdy€Thl M OLEHUBATh PEATbHOCTD
MOJIy4E€HHOTO 3HAUYCHHUS (PU3HUUECKON BEITMYUHBL

pelaTh Ka4eCTBEHHBIE 3a7a4i: BHICTPAUBATh JOTMUECKU HEMPOTUBOPEUHUBYIO
IIETI0YKY pacCyXJIEHHI C OMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
buszndecKue SBICHUS;

UCTOJB30BaTh  MPH  pEIIEHMH  y4eOHbIX  3a7ad  COBPEMEHHBIC
uH(GOPMALIMOHHBIE TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETAIIH
¥ TIPE/ICTaBJICHUS Y4eOHOW U HayYHO-TIOMYJIAPHON HH(POPMAIIUH, TOTyYSCHHOH U3

Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKU aHAJTU3UPOBATH MOJTy4yaeMyl0 HHPOPMAILIUIO;

OOBSICHATh TPHUHLMUIBI JEHCTBUA MAallMH, NPUOOPOB U TEXHHUUYECKUX
YCTPOICTB, pa3inuyaTh YCJIOBUSA WX O€30MACHOTO MCMOIb30BAaHUS B MOBCEAHEBHON
KU3HU,

OPUBOJUTH IPUMEPHI BKJIJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIETO MHpa, B PAa3BUTHE
TEXHUKH U TEXHOJIOTHI;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
UIsl o0ecrieyeHus: 0e30NacCHOCTH MpU 0OpalieHuu ¢ TprudopamMu U TEXHHUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAaHEHUS 3/I0pPOBbS U COOJIIOJCHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPYKalOIIeH cpene;

paboTaTh B TpyHIe C BBHINOJHEHHEM pPAa3JHYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYINIBL, PAMOHAIBHO paclpenessaTh OO0S3aHHOCTH U
TUTAHUPOBATh JEATEIFHOCTh B HECTAHJAPTHBIX CHUTYAIlUsIX, aJleKBaTHO OIICHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccCMaTpUBAeMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosunuecTBOo yacoB DJIEKTPOHHBIE
HanmeHoBaHMe pa3iesioB H TeM uudpoBbie
Ne i/ P Konrpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. DUZUKA U METObl HAYYHOI'O ITIO3HAHUSA
bubnuoreka [JOK
11 ®u3rKa U METOAbl HAYYHOT'O MTO3HAHUS 2 0 2 httos://m.eds0o.ru/7f41bF72
Htoro no pazgeny 2
Pasznea 2. MEXAHUKA
bubnuorexa [JOK
21 Kunewaria > 1 0 https://m.edsoo.ru/7f41bf72
bu6mmoteka I1IOK
2.2 7
Hlunamiia 0 0 https://m.edsoo.ru/7f41bf72
bu6nmotexa [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHHKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro 1o pa3aeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU 9 0 1 bubnuoreka [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
but6mmoreka [JOK
3.2 (0] 10 1 0
CHOBBL TEPMOTHAHAMIEH https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSTHHS BEIIECTBA. 5 0 0 bu6nunoreka LIOK

®a3oBbIe 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

Wroro no pazneny 24
Pa3nea 4. JIEKTPOAUHAMMUKA
bubnnorexa [JOK
4.1 1
neTpocTaTitia 0 https://m.edsoo.ru/7f41bf72
49 ITocTosHHBIN 351eKTpUYECKHU TOK. TOKH B 12 bubmuoteka [IOK
' Pa3sIMYHBIX Cpeaax https://m.eds00.ru/7f41bf72
Hroro no pazneny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 68



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

11 KITACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/m P Kontpoasnsie | IIpakTuyeckue (icpp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIe
padoThbI padoThbI
pecypchbl
Pa3nea 1. JIEKTPOAUHAMMUKA
11 MaruauTtHoe nosie. J1eKTpOMarHuTHas 1 1 3 bu6muoreka [IOK
' WHTYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 9 0 1 bubnuorexa LIOK
' KoJIeOanus https:/m.edsoo.ru/7f41c97c
MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE bubnuorexa LIOK
2.2 5 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmmoreka [IOK
2.3 10 0 3
Oritica https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CHIEIIMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI ClIEUATILHON TEOPUH 4 1 0 bubnnoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOMW ONTHUKU 6 0 0 htts://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 0 0 bubnuotexa [LIOK



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/7f41c97¢c

4.3

ATOMHOE 5/1pO

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUWHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 7 ]f?gpij?ll;lrzze(ji?)(ﬂS/I?(Mchc
Hroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06matoniee TOBTOPEHHE 4 ]r?tlffsj:jll;lrzzii?);.lﬁ/l?(fﬂwk
Htoro no pazgeny 4
Pe3epBHOE Bpems 3
OBIEE 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




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosnunuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Konrponbnbie | - Hpaxririeckie U3yYeHUs o0pa3oBaresbHbIE
padoThI padoThI
pecypchbl
®du3nKa — HayKa O IIPUPOJE.
1 Hayunsie MeTZI;[I)I HOinHiﬂ 1 0 0 bubmmorexa LIOK
02.09.2025 |  https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIero Mupa
Ponb 1 mecto ¢pusuku B

5 (dhopMHUPOBaHUH COBPEMEHHOM 1 0 0 bubmmoreka [JOK
HAYYHOH KapTHHBI MHpa, B 03.09.2025 |  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN eATeIbHOCTH JIFoIei
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEIBHOCTh MEXaHHYECKOTO 1 0 0 bubnnorexa [JOK
nBkeHus. [lepemenienne, CKOpOCTb, 09.09.2025 |  https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMepHOE NpsiMOTTMHEHHOE 1 0 0 bubnuoreka [LIOK
JIBIDKEHHUE 10.09.2025 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpPEHHOE IIPSIMOJIMHEWHOE 1 0 0 bubmuoreka [IOK
JBUOKEHUE 16.09.2025 | https://m.edsoo.ru/ff0c372e

6 CBoboaHoe ajsieHue. Y CKOpeHHe 1 0 0 bubnnoreka [IOK
¢BOOOIHOTO MAEHNUSA 17.09.2025 | https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 ﬂinmeﬁne MaTepranLHOﬁ TOYKH 11O 1 0 0 Bubmrorexa LIOK

23.09.2025 | https://m.edsoo.ru/ff0c3ada
OKPYXHOCTHU
8 [Ipunuun otHocuTenbHOCTH [anunes. 1 0 bu6nmoreka [IOK



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

WHeprranbHbIe CHCTEMBI OTCUCTA. 24.09.2025 | https://m.edsoo.ru/ff0c3be8
IIepssiii 3ak0oH HproToHa
Macca tena. Cuia. [punnun
9 CYTIEePIIO3UIINH CHIL. BpTop01/1“3aK0H bubmmorexa LIOK
. 30.09.2025 | https://m.edsoo.ru/ffOc3be8
HeroToHa 115 MaTepuaibHOW TOUKU

10 Tperun 3axon HeroToHa 11151 bu6mmoteka [LIOK
MaTepUalIbHBIX TOYEK 01.10.2025 |  https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro Tsirorenus. Cuina

11 TSAKECTH. HGII))BaSI KOCMHYECKast bubmiorexa LIOK

07.10.2025 | https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6nuoreka LIOK
Tena 08.10.2025 |  https://m.edsoo.ru/ff0c3e18
Cuia tpenusi. Koagdunuent tpenus.

13 Cuna Cgl'[pOTI/IBJIGI({l)I/Iq:I HII)I/I IIBI/I)ieHI/II/I bubmmorexa LIOK

14.10.2025 | https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTU WJIH ra3e
[ToctynaTenbHoE U BpanaTeabHOE

1 JIBIKEHUE a0COJIFOTHO TBEPIOTO TEa. bubmuorexa [JOK
MowmenTt cwibl. [Inedo cwtbl. Y ciioBus 15.10.2025 | https://m.edsoo.ru/ff0c41a6
paBHOBECHUS TBEPAOIO TeEA
HNMnynbec MaTepuanbHOU TOUKH,

15 CHCTEMbI MaTEPUAIbHBIX TOYEK. bubmuorexa [JOK
Wmnynbe cuiibl. 3aKOH COXpaHEHHs 21.10.2025 | https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBHKEHUE
Pabota u Mo1IHOCTD CHITBI.

16 Kunernueckas sHeprus bubnuoteka [IOK
MaTepuaibHOW Touku. Teopema 06 22.10.2025 | https://m.edsoo.ru/ff0c4502
U3MEHEHUU KUHETHYECKOI SHeprun

17 [ToreHuunanbHast SHEPTHSL. bu6muoreka [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

[ToreHumanpHas SHEPTUs yupyro
ne(pOpMHUPOBAHHOW TIPY>KUHBIL.
[ToTeHumanbHas 3HEPrys TEIa BOINU3N
MIOBEPXHOCTU 3eMJIU

11.11.2025

https://m.edsoo.ru/ffOc461a

18

[TorenmansHble M HEMTOTEHIMATLHBIC
cuitbl. CBsA3b paboThI
HETIOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTUH CUCTEMBI TEl.
3aKOH COXpaHEHUsI MEXaHUUECKOW
SHEPTUH

12.11.2025

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

19

JlabopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
M3MEHEHHEM MEXaHNMIeCKOM SHEPTHUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3MHOBOTO KTyTa

18.11.2025

20

KonTponbHnas pabora no teme
«Kunemaruka. /lunamuka. 3akOHbI
COXPAHEHHUS B MEXAHUKE

19.11.2025

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

21

OCHOBHBIE TTOJIOKEHUST MOJIEKYIISIPHO-
KHMHETUYECKOI Teopuu. bpoyHOBCKOE
nsxkenue. Auddysus

26.11.2025

but6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEH
Y TBEPIBIX TEI

02.12.2025

23

Macca MOJICKYII. Komuuecto
BemecTna. [loctossHHAs ABora;[po

03.12.2025

24

Tennosoe pasHoBecue. Temneparypa
u e€ usMepenue. lllkana remneparyp

09.12.2025



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

Ilenncus

Wneanpueiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

2 ypaBHeHue MKT 10.12.2025 | https://m.edsoo.ru/ffOc4fde
AOcoutoTHas TeMIIepaTypa Kak Mmepa

26 CpeHe KHHETUYECKON IHEPTUur bubmmoreka [IOK
JIBUKCHHS MOJICKYJI. Y paBHECHHE 16.12.2025 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneripona

27 3akoH JlambpToHa. ['a30BBIC 3aKOHBI 17.12.2025
JlabopaTopHas pabota

o8 «HccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMH COCTOSHUS 23.12.2025
pa3peskeHHOro ra3a»

29 W3omporuieccel B 11€aaIbHOM Ta3e U UX bu6mmoteka LIOK
rpaduyeckoe npeacTaBIeHue 24.12.2025 | https://m.edsoo.ru/ff0c570e
BnyTtpennss sneprus
TEPMOJUHAMHYECKON CHCTEMBI 1

30 criocoOrbI e€ n3menenus. Konnuectso bubmuorexa [JOK
TETUIOTHI U paboTta. BHyTpeHHs s 30.12.2025 |  https://m.edsoo.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO HUCATLHOTO
rasa

31 Buasl Terionepenaun bubnnorexa [IOK

13.01.2026 | https://m.edsoo.ru/ff0c5c36
VY nenpHAs TEMIOEMKOCTD BEIIIECTBA.

32 KonnuecTBo TemnoTsl npu bubnuoteka [IOK
Tertonepenave. AaunadaTHBIH 14.01.2026 | https://m.edsoo.ru/ff0c5c36
nporecc

33 [TepBbIil 3aKOH TEPMOJTMHAMHUKHN U €TO bubmuotexa [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

MIPUMEHEHHUE K U30IpolIeccamM 20.01.2026 | https://m.edsoo.ru/ffOc5efc
HeobGpaTumocTh Ipo1ieccoB B
34 IpH (I: e. Bropoii I;aI]jOH buGnnorexa [IOK
pHpOZE. p 21.01.2026 | https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKH
35 ITpunuun aeicteus u K11 remioBoit bubmuoreka [JOK
MAaIIIFHBI 27.01.2026 | https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KIT/] 98.01.2026
37 DKOJIOTHYECKHUE MTPOOTIEMBI
TETUIOIHEPTETHKH 03.02.2026
38 Ob6o6maromuii ypok «MosexyssipHas
¢uznka. OCHOBBI TEPMOAMHAMUKI 04.02.2026
Konurpoinsnas padora 1mo teme
39 <<M};1;II)GKHI:II:I ;ilzﬂ (1)1:31/11:&1 TOIZIHOBI)I bubmorexa LHOK
y2Ip ' 10.02.2026 | https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3oBaHue 1 KOHACHCAITHS. bubnnoreka [IOK
HcnapeHne u KkunexHue 11.02.2026 | https://m.edsoo.ru/ff0c63b6
AOConIoTHAsS ¥ OTHOCUTEIbHAS
41 BIAKHOCTH BO3ayxa. HackImeHHbIi Bubmaorexa [IOK
nap yxa 17.02.2026 | https://m.edsoo.ru/ff0ce4ds
Tepnoe teno. Kpucrammmyeckue u
amopduble Teaa. AHU30TPOIIHS
42 CBOI/I;::l")rB KPHUCTAJIJIOB }KTI/? KHe bubmorexa LOK
p B 18.02.2026 |  https://m.eds00.ru/ff0c65f0
kpucTayibl. CoBpeMeHHbIE
MaTepHaIbI
p | Sememes e
et . anit ’ 24.02.2026 | https://m.edsoo.ru/ff0c6708

Cybnumanus



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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

bu6mmoreka [IOK

44 \% 0
DABHELHE TEILIoBOro baratca 25.02.2026 | https://m.edsoo.ru/ff0c6820
DneKTpu3aus Tei. DIeKTPUICCKIUH
45 3apsia. JIBa BUJIa SIEKTPUUECKUX bubmorexa HOK
L A P 03.03.2026 | https:/m.edsoo.ru/ff0c6bce
3apsIoB
IIpoBogHMKH, TUANESKTPUKH U
46 H(f)n l[OBO HI/JIIKI/I 3aK(I;)H COXpaHEHUS bubmmorexa [IOK
YHPOBOA ' P 04.03.2026 | https://m.edsoo.ru/ffOc6bcc
AIIEKTPUIECKOTO 3apsjia
B3aumoneuncTBue 3apsa10B. 3akoH
47 Kynona. TodeyHbIM SIIEKTPUUCCKUH bubmorexa LHOK
y ' P 10.03.2026 | https://m.edsoo.ru/ffOc6eced
3aps
Hanpssk€HHOCTB 271EKTPUYECKOTO
48 noJist. [lpuHnun cynepno3unuu bu6mmoteka [LIOK
ANEKTPUUECKUX 1oJeH. JInnun 11.03.2026 | https://m.edsoo.ru/ffOc6df2
HaNpsH>KEHHOCTH
Pabota cui 2J1eKTpoCTaTHIeCKOTo
49 nojig. Ilorennuan. PasHocThb bubmorexa HOK
) HHaL 17.03.2026 | https://m.edsoo.ru/ffOc6f00
MTOTCHIUAJIOB
IIpoBOIHMKY U JUDIEKTPUKU B
50 :mI::KT I([)CTaTlxltI;ICKOM ngne bubmorexa HOK
P i 18.03.2026 | https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTh
. bubnuorexa [JOK
51 .K
dmeiTpochrocts. Korencarop 24.03.2026 | https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIIOCKOTO
52 KOHJICHCATOpa. JHEPrHs 3apsHKCHHOTO bubmaorexa LHOK
8 pa- P P 25.03.2026 | https://m.edsoo.ru/ff0c72c0
KOHJIeHCAaTopa
JlaGopatopHas pabota "M3mepenue
53 .
IIEKTPOEMKOCTH KOHZEHcaTopa" 01.04.2026
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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

54

[IpuHMI 1EMCTBUS U IPUMEHEHHE
KOH/JIEHCATOPOB, KOMMUPOBAIHLHOTO
arnmnapara, CTpyMHOro mpuHTepa.
DJIEKTpOCTaTUUYECKas 3allUTA.
3a3eMIIeHHE IEKTPOIpruOOpOB

07.04.2026

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €TI0
cyuiectBoBaHus. IIoCTOSIHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conporusinenue. 3akoH Oma Jyis
y4dacTka Lenu

08.04.2026

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHKUKOB. JIabopaTopHas paboTa
«/3y4yeHne CMEIIaHHOTO COSIMHECHUS
PE3UCTOPOB»

14.04.2026

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

S7

PaboTta 1 MOLITHOCTB IMEKTPUUYECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

15.04.2026

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

58

3axon Oma A11s TOJTHOM (3aMKHYTO )
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«3mepenune DJIC ucrouyHmka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS»

21.04.2026

bu6mmotexa I[IOK
https://m.edsoo.ru/ffOc7ae0

59

DNEeKTPOHHAs MPOBOJUMOCTH TBEPABIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/Ifl MCETAJIJIOB OT
teMmnepaTypbl. CBEpXIPOBOANMOCTb

22.04.2026

60

DNEKTPUYECKUH TOK B BAKYyME.
CBoncTBa 3JIEKTPOHHBIX ITyYKOB

28.04.2026

61

[TomympoBOTHUKH, KX COOCTBEHHAS H

but6mmoreka [JOK



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

pUMeCHast IPOBOIUMOCTh. CBOKWCTBA 29.04.2026 | https://m.edsoo.ru/ff0c84ae
p—n-niepexona.
[TonynpoBoIHUKOBBIE IPUOOPEI
DJEeKTPUYECKUU TOK B paCTBOPAX U

62 paciuiaBax 3J€KTPOJIUTOB. 1 bubmmoteka [LIOK
DIIEKTPOTUTHYECKAs TUCCOIHAITHS. 05.05.2026 | https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DIIEKTPUUECKUH TOK B razax.

63 CamMocTosATenbHBIN U 1 bu6mmoteka LIOK
HECaMOCTOSITSIILHBIN Pa3psiIl. 06.05.2026 | https://m.edsoo.ru/ff0c84ae
Momnnus. [azma
DneKkTpuuecKue Npudopsl U

64 YCTPOMCTBA U UX NMPAKTUUYECKOE 1 bu6mmoteka LIOK
npuMeHenue. [IpaBuia TeXHUKH 12.05.2026 | https://m.edsoo.ru/ffOc86fc
0e30macHOCTH

65 O06o00mamui ypok 1 bubnnoreka [IOK
«ONEeKTPOAMHAMHKAY 13.05.2026 | https://m.edsoo.ru/ff0c88be
KonTponbHnas pabora no teme

66 «Qnekrpocraruka. [locToSHHBIN 1 bubnnorexa [IOK
AIIEKTPHUYECKHI TOK. TokH B 19.05.2026 | https://m.edsoo.ru/ffOc8a8a
Pa3INYHBIX Cpeiax»

67 PesepsHbiil ypok. KoHTponpHas 1 bubanorexa [IOK
pabota mo Teme "DneKTpoauHaMUKa" 20.05.2026 | https://m.edsoo.ru/ff0c8c56

68 PesepsHblil ypok. O60061maronuii ypok 1 bubnuoreka [LIOK
no temaMm 10 kiacca 20.05.2026 | https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO HACOB 1O 68

[TPOIT'PAMME
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11 KITACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
[
JI:;_H Tema ypoxa Beero Konrtpoabnsie | Ilpakruueckue fl[;;:eﬂnﬂ :)Ig[(}:ll;(())l;:feﬂbﬂble
padoTbI padoThbI pecypest
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMojieiicTBUEe. MarHuTHOE T0JIE. 1 0 0 bubnnorexa [JOK
BekTop maruutHOM MHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHyKIIUN
MaruauTtHoe noJsie MpOBOJHHKA C

) TokoM. OmbIT DpcTeaa. 1 0 0 bubmmoreka [JOK
B3anmoaeiicTBre MpOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «/3yuenue 1 0 1 bubnmoreka [JOK
MAarHUTHOTO MOJISI KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuia Amrepa.

4 JlabopaTopHas pabota 1 0 1 bubmuoreka [JOK
«HccrnenoBanne 1eUCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHMWTa Ha PaMKY C
TOKOM
JlelicTBME€ MarHUTHOTO ITOJIS HA

5 JBHKYILYIOCS 3apSKEHHYIO YaCTHUILY. 1 0 0 bubnnorexa [IOK
Cuna Jlopenna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenma
DOnexkrpomMaruuTHas nHayKuus. [lotok

6 BEKTOpa MarHUTHOM nHAyKIuu. D/1C 1 0 0

HUHAYKIUH. 3akoH BHCKTpOMaFHHTHOﬁ



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

nHaykiuu Papajes

Jlaboparopnas padora
«HccnenoBanue sIBICHUS
BHGKTpOMaFHHTHOﬁ HUHAYKIUW

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

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. 31C caMOMHIyKIU K.
DHeprust MAarHUTHOTO MOJISt KATYIIKH €
TOKOM. DJIEKTPOMArHUTHOE MOJIe

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

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHI, IEKTPOJIBUTaTENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
VMHJyKIIHOHHAs I1e4b

10

Oo6o06maromuit ypok «MarautHoe
I10JI€C. QHGKTpOMaFHHTHaﬂ HHIAYKOHWSA»

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

11

KonrtponsHas pabora 1o teme
«MarHuTtHoOe 1oJe.
DNeKTpOMarHuTHAsE HHAYKIIUS

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

12

CB0OOIHBIE MEXAHUYECKUE
kosnebanus. [[apmonnueckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKUX KOJIeOaHHIA.
[IpeBparenue sHeprun

bu6nmotexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHas pabota
«HccnenoBanne 3aBUCUMOCTH
Tepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JUTMHBI HUTU B MacChl TPy3a»

14

Konebartenbubid KoHTYp. CBOOOIHBIE

but6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
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QJICKTPOMArHMTHBIC KoJieOaHHs B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Amnanorus MCKAY MCXaHUYCCKHMHU 1
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHECHHS SHEPTUH B UJICATHHOM
KoJIe0aTeIbHOM KOHTYpE

bubnnorexa [JOK
https://m.edsoo.ru/ffOch9c4

16

IIpencrasnenue o 3aTyXarommx
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYeCKHue KoaeOanus. Pesonanc.
BreiHyKICHHBIE 3JIEKTPOMAarHUTHBIC
KoJIeOaHUs

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

17

IlepemennbId TOK. CHHYCOUAANBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JEUCTBYIOIIEE 3HAYCHUE CHUJIIbI TOKA U
HaIPsKEHUS

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

18

Tpancdopmarop. IIpousBoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SHEPTUH

19

Y CTpOUCTBO U MPAKTHUYECKOE
IIPUMEHEHHUE JIEKTPUYECKOI O 3BOHKA,
reHeparopa nepeMeHHOro TOKa,
JIMHUH JJIeKTponepeaay

but6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
JIEKTPO’HEPTHH B IOBCETHEBHOU
KU3HU



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

MexaHndecKue BOJIHBI, YCJIOBUSA

pacnpocrpanenus. [leproa. Ckopocth

bubnnorexa [JOK

21 pacIpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle U MPOIOIBHBIE BOTHBI
99 3ByK. CKOpOCTb 3ByKa. ' poMKOCTh bubnuoreka [JOK
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHuTHBIC BOJIHBI, UX
23 CBOHWCTBA U cKopocTh. [lIkana bromiorexa LIOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUTIIB paAMOCBSI3U U
24 TeneBuieHus. Pa3BuTue cpencTs
cBsi3u. Pagmonoxarus
o5 KonrtponsHas padora «Konebanus u bu6nuoreka LIOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonnHERHOE pacipOCTpaHEHUE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmoreka [IOK
ToueyHslil UCTOYHUK CcBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBETa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkeHus cBeta. [ToctpoeHue bubmioreia LIOK
5 https://m.edsoo.ru/ff0cd4e0
1300pa’keHUH B IUIOCKOM 3epKaje
[Ipenominenne ceera. [lonHoe
o8 BHYTpEHHee oTpaykeHue. [IpenensHpn bubnnoreka [IOK
YT OJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXEHUS
29 JlabopaTtopHas padota «/3mepenne bubnmnoreka [IOK
MOKa3aTessi MPEJIOMIICHHUS CTEKIJIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [Toctpoenne n3o0pakeHUi B bubnmmorexa [JOK



https://m.edsoo.ru/ff0cca54
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nuH3e. DopMya TOHKOM JTUH3BI.
VYBenu4ueHue JTUH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padora

31 «HWccnenoBanue CBOMCTB
M300paXeHU B JTMH3aX»
Hucnepcus cera. CloXHBIA COCTaB
39 oemoro ceera. L[Ber. JlabopaTopHas
pabora «Habmoienue nucrepcun
CBETa»
33 HNutepdepennus ceeta. Judpaxus bubmmoreka [JOK
ceera. JIudpakinonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnuorexa LIOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre MpuOOPHI M yCTPOICTBA U
YCIIOBHSI UX OE€30ITaCHOTO MPHMEHEHUS
['paHuUIBI IPUMEHUMOCTH
36 KJIAaCCUYECKOW MeXaHUKH. [locTynaTsl bubnuoreka [JOK
CHeluaIbHOU TEOPUN https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH.
37 3amejieHre BpEMEHHU U COKpAIllCHHE bubmorexa HOK
J— https://m.edsoo.ru/ffOcfad2
DHEPrust ¥ UMITYIIEC PENIITUBUCTCKON
38 ‘{aCTII)/IIII)I. CBSISZ MaCELI C DHEpPIrueu u brbsmorexa HOK
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHs TOKOs
Konrtponsnas padora «Onrtuka.
. bubmuoreka [JOK
39 OcHOBBI crIEIIUAIBHOM TEOPUH

OTHOCUTCIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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®otounbl. Popmyina [Inanka. Jueprus

bu6mmoteka [IOK

40
¥ UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U HCCIIEI0BAHUE Eu6 LIOK
noImoTeKa
41 .0 A.T.
porospdexra. Onprrer https://m.edsoo.ru/ffOcffc4
CroineroBa
3akousl poroddpdexra. YpaBuenue
42 3H“HmTei)'Ha zui)lq)q)oma@g)ema bubmmorexa LIOK
' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢porodddekra
JHasnenne ceera. OnbiTol I1. H.
43 JleGeneBa. XMMHYECKOE IEUCTBUE bubnmnorexa [IOK
scBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa H
MIPAKTUIECKOE TPUMCHCHNE:
44
¢dorosnemeHnT, GpoTogaTUHK,
COJIHEUHas OaTapest, CBETOIUO/
45 Pemtenue 3aga4d mo reme «DI€MEHTEHI bu6nmmorexka [IOK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezjc::[ (dhopa mo paccessHUIO 0-4acTH bubmmorexa LIOK
pLOpPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bu6nmmorexa [IOK
47 I1 b
OCTYaThl bopa https://m.edsoo.ru/ffOdOafa
WNznyyenne u nornomenue GpoTOHOB
48 g I/I}ll'[qe exojie aTOM;Hc 0 HO?O OBHSI bubnmorexa [TOK
P pexoa " A P https://m.edsoo.ru/ffOdOafa
SHEPTUU Ha Opyroil. Buabl ciekTpoB
BosHOBEIE CBOMCTBA YacTUIL. BOIHEI
9 B bubmuoreka [JOK
49 ne bpowisa. Kopryckynsipao-

BOJIHOBOU AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTYyYCHUC

50

OTKpbITHE paTUOaKTUBHOCTU. ONBITHI
Pesepdopna o onpeneneHuio cocraBa
PaOAaKTUBHOTO U3TyYCHUS

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

o1

CaowuctBa anbda-, 6era-, raMma-
u3nydyeHus. BnusHue
PaJMOAKTUBHOCTH Ha JKUBBIC
OpTraHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIW U TO3UTPOHHBIM OeTa-
pacnaz. ['aMma-u3nyyenue

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

53

DHeprus CBA3U HYKJIOHOB B sifIpe.

S nepubie peakuuu. SaepHbd
peaktop. [IpoGnembl, mepcreKTUBEI,
9KOJIOTUYECKHE ACTIEKTHI AI€PHOU
SHEPTETHKHU

bubnuoreka [JOK
https://m.edso0.ru/ff0d1356

54

DOnemeHTapHbIe YacTUlbl. OTKpPBITHE
MO3UTPOHA. MeTo bl HAOTIOIEHUS U
PEruCTpalvy JJIEMEHTAPHBIX YaCTHII.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3aUMOJICUCTBUS. ENUHCTBO
(bU3UYECKON KapTHUHBI MUPa»

bu6mmoreka I[IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3anoro Heoa. Co3Be3nus,
SIPKHE 3BE3/1bI, TUTAHETHI, UX BUANMOE
nBimkeHue. ConHevHast CHCTEMA

56

Comnaue. CosiHeuHast aKTUBHOCTb.
Ucrounnk saeprun ComHIa U 3BE3]



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

S7

3BE3b1, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI TJIABHOU
MOCJIe1I0BaTeIbHOCTH. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEICTaBICHUSI O IPOUCXOKACHUU U
sBomtonnu CoJHIA U 3BE3]]

58

Muneunbin [yt — Hama ["anaktuka.
TTonoxenue u nBuxxenne ConHIila B
lanaktuke. ['anaktuku. YepHbie
JBIPHI B SIAPAX TaJIaKTHK

59

Bcenennas. PazOeranue rarakTuk.
Teopust bonbioro B3pbiBa.
PenukToBO€ M3nmyueHue.
MeraramakTaka

60

Hepemennsie mpo0aemMbl aCTPOHOMUHT

61

KontponbHas padora « deMeHThI
aCTPOHOMUU U acCTPOPUIUKU»

62

O606maromuii ypok. Pons pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YeJI0BeKa

63

O6o0maromuii ypok. Ponb u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HayYHOU KapTUHE MUpa

64

O6o0maromuii ypok. Pois
¢buznueckoil Teopuu B POpMUPOBAHUU
MIpe/ICTaBICHUH 0 PU3NYEeCKOn
KapTHHE MUpa




Oo6o06maromuii ypox. Mecto
¢bu3nvecKoil KapTHHBI MUPA B 00ILIEM

65 1
PSiy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEACTABICHUN O IPUPOE

66 PesepBHbIil ypok. MaruutHoOe nosie. 1
DneKTpoMaruHuTHast UHIYKITUS
Pesepubiit ypok. OnTuka. OCHOBBI

67 CTEUATBHON TEOPUH 1
OTHOCHUTEJIbHOCTH
Pesepunsiii ypok. KBanToBas pusuka.

68 QHeLIZeHTLIyzi:TpOHOMHH u ’ 1 bubmmorexa HOK
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MPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM

OBPA30OBATEJIbHON ITPOI'PAMMBI

10 KJIACC

Kon
npoBeps
e€MOoro
pe3yJabTa
Ta

IIpoBepsiemble IpeAMeTHbIE Pe3YJIbTATHI 0CBOCHUSI OCHOBHOM 00pa3oBaTeJIbHOM
NMPOrpaMMbl CpeHero o0uero 00pa3oBaHus

10.1

JIeMOHCTpHpOBAaTh Ha TpUMEpPax pollb M MecTo (u3uku B (OPMUPOBAHUU
COBPEMEHHOM HAy4yHOM KAPTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H

TEXHOJIOTMH, B IPAKTHYECKON NEATEIbHOCTH JIOACH

10.2

VY4uTBIBaTh TPAHULBI IPUMEHEHUS U3YYEHHBIX (PU3MUYECKHX MOJENei: MaTepuaibHas
TOYKa, MHEpLUaJIbHasl CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TENO, UJCAJIbHBIN ra3;
MOJEJIA CTPOCHMS Ia30B, KUIKOCTEN U TBEPIBIX TEJ, TOUYCYHBIA JJIEKTPUUECKUM 3apsij

— MpU pelIeHNH (PU3NUECKUX 3a/1a4

10.3

PacriosnaBath (huznueckue siBieHHUS (IIPOIECCH) U OOBICHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYISIPHO-KMHETHYECKOW  TEOPHUH  CTPOSHHsSl  BEIIeCTBA M|
ANIEKTPOIUHAMHUKHI: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE TNPSMOJMHEHHOE IBIKEHHE,
CBOOOJHOE TMajieHHe Tel, JBWKEHHME IO OKPYXXHOCTH, MHEpLHs, B3aHMMOJEHCTBHE
ten; audpdysus, OpOyHOBCKOE ABM)KEHHE, CTPOCHME >KMIKOCTEH M TBEPIABIX Ted,
M3MEHeHne 00BEMa TeN TpH HarpeBaHWM (OXJIAXKIEHHH), TEIJIOBOE paBHOBECHE,
UCHapeHue, KOHJEHCallus, IUIABJICHUE, KpPUCTAJUIM3allUs, KHUIEHHE, BIIAXHOCTh
BO3/yXa, TOBBIIIEHHWE JABJICHUS ra3a INpPH €ro HarpeBaHUM B 3aKPbITOM COCY/IE,
CBSI3b MEXIy IapaMeTpaMH COCTOSIHMS ra3a B H30INpOIeccax; >JIEKTPH3alus Tell,

B3aHMOJICHCTBHE 3apsA0B

10.4

OnuceiBaTh MEXaHWYECKOE JIBIDKEHUE, UCHONb3ys (U3MYECKHe BEIUYUHBI:
KOOpJAMHATA, MYTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CHUla, UMITYJIhC
Tena, KWHETUYeCKas OHHEeprus, MOTCHUUANbHAas JHEpPrus, MeXaHuuyeckas padora,
MEeXaHHYECKas MOIIHOCTh; NP OMUCAHUH MPABUIBLHO TPAKTOBATh (PU3MUECKUN CMBICI
WCTIONB3YEMBIX BEIIMYMH, WX OOO3HAYCHWMs] M CIWHHIIBI, HAaXOJUTh (HOPMYIIHI,

CBA3BIBAOIINUC JAHHYIO (I)I/I3I/IquKy10 BCJIIMYHHY C IPYT'UMHU BCINYNHAMU

10.5

OnuceiBaTh HU3YUCHHBIC TCIJIOBBLIC CBOMCTBA T€JI U TEIJIOBBIC SABJICHUS, HUCIIOJIb3YSd
(I)I/ISI/ILICCKI/IG BCJIMYMHBI: JaBJICHUC Tai3a, TEMIICpaTypa, CpCAHAA KHUHCTHUYCCKAA
OHEPTUsA XaOTHYCCKOI'0 JBMIKCHUSA MOJICKYJI, CpPCAHCKBaApaTU4YHas1 CKOPOCThb

MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsA 3Heprus, paboTa rasza, kodhduiueHt




MOJIE3HOTO JEMCTBHS TEIJIOBOIO JBUTATENsl; IPU OMHCAHUM NMPABUIBHO TPAaKTOBATh
(GU3MYECKUH CMBICT WCMOJB3YEMbIX BEJIMYMH, WX O0O3HAUEHUS W CIUHUIIBI,
HaXOIUTh (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JAPYTUMH

BCJIIMYNHaAM

10.6

OmnuceiBaTh H3Yy4YCHHBIE OJJICKTPUYECKHE CBOWCTBAa BEIIECTBA M JJIEKTPUUYECKUE
ABNEHHUS (IIPOIECCHI), HCIONB3YS (U3NYECKHUE BEIWYHMHBI: DJCKTPUUYECKUN 3apsil,
AIIEKTPUYECKOE T0JIe, HAPSHKEHHOCT TIOJIS, IIOTEHINAN, Pa3HOCTh OTCHIINAJIOB; ITPH
OITMCAHUM NPABWIBLHO TPAKTOBATh (PU3NYECKUIl CMBICT HCHONB3YEMbIX BEIHYHH, UX
0003HAYCHHS U eTMHHIIBI; YKA3bIBaTh (DOPMYJIbI, CBSI3BIBAOIINE JAHHYIO (PH3UYECKYIO

BCJIMYHHY C APYT'UMHU BCIMYNHAMU

10.7

aHAJM3UPOBaTh (PU3NYECKUE MPOLIECCHI U SIBIECHUS, UCTIONB3YS (PU3HMUECKUE 3aKOHBI U
NPUHLUIBL 3aKOH BcemupHoro tsarorenus, I, II m III 3axonsl Herorona, 3axkoH
COXPAHEHHs MEXAaHWYECKOW DSHEPIUU, 3aKOH COXPAaHEHUS HMIIYJIbCa, IPUHIIMII
CYNEpHO3ULIMM CHJI, NPUHLUI PAaBHONIPABUS HWHEPLUAIBHBIX CHCTEM OTCUETa;
MOJIEKYJIIPHO-KHHETHYECKYIO TEOPHUIO CTPOCHMS BEIECTBA, a30BbIE 3aKOHBI, CBS3b
CpenHEell KWHETUYECKOW SHEpPruu TEIUIOBOTO JBMXKEHUSI MOJEKYNI € aOCOJIOTHOM
TEMIIEPATYPOH, NIEPBbIN 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHMsI DJIEKTPUYECKOIO
3apsija, 3akoH KylloHa; mpu 3TOM pa3iuyarh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0

MaTEeMaTHYECKOE BbIPAKEHUE U YCIIOBUS (TPAHULIbI, 00J1aCTH ) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE HPHUHLHUIIBI JCHCTBHUS MAallWH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3jinyaTh YCJIOBHS HX O€30MaCHOTO HCIIOIh30BaHUSI B TOBCEIHEBHOMU

KHU3HU

10.9

BBIOMHATE SKCIIEPUMEHTHI TI0 MCCIEI0BAaHUIO0 (PU3UYECKHUX SBIIEHUN U MPOIECCOB C
WCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX HW3MEPCHHIA, MPU ITOM (HOPMYIHPOBATH
npobieMy (3amady) U TUMOTE3Yy Y4eOHOTO JKCIepuMEeHTa, coOUpaTh YCTaHOBKY M3

MMpEaAJIOKCHHOTO O60pYI[OBaHI/I$I, MPOBOAUTD OIIBIT U q)OpMYJ'II/IpOBaTB BBIBOBI

10.10

OCYHIGCTBJ'ISITB IMpsAMBIC 1 KOCBCHHBLIC M3MCPCHUA (1)I/131/I‘~IGCKI/IX BCJIMYHH, IIPpHU 3TOM
BI)I6I/IpaTI> ONTUMAJbHEBIA CHOCO0 U3MEPCHHUA U HCIIOJb30BATH HM3BCCTHBIC MCTOJbI

OLICHKH IIOTPEITHOCTEW N3MEPEHUIN

10.11

HccnenoBath 3aBUCUMOCTH MEXIY (DU3MUYECKMMM BEIMYMHAMU C HCIIOJIb30BAaHHEM
OpSIMBIX HM3MEPEHM; TMpPU OSTOM KOHCTPYHpPOBATh YCTaHOBKY, (UKCHUPOBAThH
pe3yabTaThl IMOJYYEHHOH 3aBUCHUMOCTH (U3WYECKUX BEJIMYMH B BHJE TaOJIUIl U

Fpa(I)I/IKOB, ACJIaTh BBIBOJGLI 11O PE3YJIbTATaAM UCCICAOBAHUA

10.12

CoOmronate mpaBuia 6€30MaCHOTO Tpy/Ja MpHU MPOBEJCHUH UCCIIEI0BaHUN B paMKax
y4eOHOr0 3KCIepUMEHTa, y4eOHO-NCCIIEA0BATENIbCKOM U MIPOSKTHOM JIeATETBHOCTH C

MCIOJIb30BaHNEM U3MEPUTEIHHBIX YCTPOMCTB U J1aOOPaTOPHOTO 00OPYIOBaHUS

10.13

Pemrate paC‘-IéTHBIe 3aJa4d C SBHO 3aJaHHOM (I)I/I3I/I‘-ICCKOI‘/’I MOJCIJIbIO, HCIIOJIB3Ys

CbI/ISI/I'-IeCKI/Ie 3aKOHBI M MPHUHIMUIIEI; HA OCHOBC aHa/IM3a YCJIOBHUA 3adadHn BI)I6I/IpaTI)




(bU3NIECKyI0 MOJIETb, BBIACTATH (PU3HUECKUE BETHUUHBI U (POPMYITBI, HEOOXOAUMBIE
s e€ pemeHusi, NPOBOJUTH pPACUYEThl M OLEHUBATh PEATHHOCTH MOJTYYEHHOTO

3HAYCHUS PU3NICCKON BEIIMIMHBI

10.14

Pemiate KaueCTBEHHEIC 3aa4i: BBICTpAMBATh JIOTHYCCKU HCIIPOTUBOPCUMBYIO
OCIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH H

(bu3nuecKue SBICHUS

10.15

Hcnonp30BaTe HpH pelmieHuH y4eOHBIX 3a7ady COBPEMEHHBbIE HH(OpMAIOHHBIC
TEXHOJIOTUU [UJISl TIOUCKA, CTPYKTYpUPOBAHUsS, WHTEPHPETALUU U MPEICTABICHUS
y4eOHOM M HaydyHO-NIOMYJSpHOW HH(OpPMALMM, TMOJYYEHHOM U3 pPa3IUYHBIX

HUCTOYHHUKOB; KDUTHYCCKH aHAJIU3UPOBATH IMOJTy4acMYIO I/IH(l)OpMaI_[I/IIO

10.16

[IpuBoaMTH TpPHUMEPHI BKJIAJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKH, 00bSICHEHHE MIPOLIECCOB OKPYXKAIOILEr0 MUPA, B PA3BUTHE TEXHUKHU U

TEXHOJOTHI

10.17

Hcmonn3oBaTh TCOPCTUUCCKHUEC 3HAHUA 110 CI)I/I3I/IK€ B TIOBCEIHEBHOM JXW3HH IJIf
obecreyeHnss 0e30MMacCHOCTH Ipu O6paH_[eHI/II/I C HpI/I60paMI/I n TCXHHUYCCKUMU
YCTPOﬁCTBaMH, A COXpAaHCHHA 3O0POBbA U COGJ’IIOI[GHI/ISI HOPM 3KOJOI'MYCCKOIro

MOBE/ICHUS B OKpY’Kalolllel cpenie

10.18

PabGorats B rpymnmne € BBIIOJHCHUEM pPa3JIMYHbIX COLHAJIBHBIX pOJICfI, IJIaHUPOBATh
pa60Ty rpyniibl, paluOHAJIBHO PACHpCACIIATH 00S3aHHOCTH H IJIaHUPOBATb
ACATCIIbHOCTh B HCCTAHAAPTHBIX CUTYyaAllUAX, aACKBATHO OLCHHUBATBH BKJIAJ KaXIOI'O

13 YYaCTHHMKOB TPYIIIbI B PEUICHHE paccMaTpUBaeMON MPOOIIEMBI

11 KJIACC

Kon
nposeps
€MOro
pe3yJbTa
Ta

IIpoBepsiemble NpeIMeTHBIE Pe3yIbTAThl 0CBOEHHsI OCHOBHOI 00pa3oBaTe/bHOM
NPOrpaMMbl Cpe/iHero od1ero odpa3oBaHus

111

JleMoHCTpUpOBaTh Ha MHpUMepax poib U MecTo (QU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B MPAKTHUYECKON JEATEIBHOCTH JIOAEH, IEJIOCTHOCTh U €IUHCTBO

¢$u3nvecKoil KapTHHBI MUpa

11.2

Y4YuTHIBaThH T'paHUllbl TPUMCHCHHA H3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX MoJeJIe: TOYEeUHBIH
BHCKTpI/ILICCKI/Iﬁ 3apsan, AACpHad MOJCIIbL aTOMa, HYKJIOHHAs MOZACIIbL aTOMHOIO sapa

IIPU peUIeHnu PU3NIECKUX 3a7a4

11.3

PacnioznaBate Qusnyeckue siBieHUs (MPOLECChl) M OOBACHATh UX Ha OCHOBE 3aKOHOB

ANEKTPOJAMHAMUKHN U KBAaHTOBON (DU3MKHU: 3JIEKTpHUUEcKas MPOBOAUMOCTb, TEIJIOBOE,




CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCWCTBUS TOKAa, B3aMMOJICHCTBHE MAarHUTOB,
QJICKTpOMAarouTHasA MHAYKIUA, HeﬁCTBHC MAarauMTHOIO IOJIA Ha IMPOBOJHUK C TOKOM U
JBYDKYIIUICS 3apsi, SJIEKTPOMArHUTHBIC KOJICOAaHWUS ¥ BOJHBI, IPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpa)KCHUE, MpejoMiIeHue, naTephepeHus, mudpaknus u
MOJIIpU3alvsl CBETa, AUCIepcust cBeta, dorodnnekrpudeckuii apdexr (hororddekr),
CBETOBOE JIAaBJICHWE, BO3HMKHOBEHHE JIMHEHYAaTOro CIEKTpa aTromMa BOJOpOJa,

CCTCCTBCHHAA N UCKYCCTBCHHAA PAAUOAKTUBHOCTDb

114

OnuchiBaTh  HM3yYCHHBIE CBOMCTBA  BemIecTBA  (JIEKTPUYECKUE, MarHUTHBIC,
ONTUYECKHUE, DJIEKTPUUYECKYIO MTPOBOJIUMOCTD PA3IUYHBIX CPEJl) U JIEKTPOMArHUTHBIC
SIBJICHUS (TIPOLIECCHI), UCTIOJIB3Ys (PU3UYECKUE BEIMUUHBI: MICKTPUUYCCKUH 3apsl, cujia
TOKa, ODJICKTPUYECKOE HAIpsDKEHUE, DJJICKTPUUYECKOE COMPOTUBIICHUE, Pa3HOCTh
notenumanos, J/1C, pabora Toka, HHAYKIIMS MarHUTHOTO TOJIs, criia Ammepa, cuiia
JlopeHiia, UHIYKTUBHOCTD KATYILKH, YHEPTUS JIEKTPUUECKOTO U MArHUTHOTO IOJEH,
Mepuoj; M 4YacToTa KojeOaHWW B KolebaTeIbHOM KOHTYpe, 3apsij M CHila TOKa B
MPOLIeCCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX KoJeOaHUU, (POKYCHOE PACCTOSHUE U
ONITHYECKAsl CHJIA JIMH3BI, IIPH OMUCAHUH MPABUIBHO TPAKTOBATH (PH3UUECCKHIA CMBICI
WCIIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYCHWS W CIUHHIIBI, YKAa3bIBaTh (OPMYIIBI,

CBA3bIBAOIINUC JAHHYIO Q)HSH‘IGCKYI-O BCJIMYUHY C JPYT'UMU BECIINYNHaAMU

115

OnuceiBaTh M3y4eHHbIE KBAHTOBBIC SIBJICHUS M IPOLECCHI, MCIONB3YsS (husnueckue
BEJIMYUHBL: CKOPOCTh J3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA,
SHEpPrus U UMIYJIbc (HOTOHA, MEPUOJ IMOJIypacnaaa, FHEPrusl CBSI3U aTOMHBIX fJIED;
IIPU ONMHUCAHUM MPABUIBHO TPAKTOBATh (PU3NYECKUNA CMBICI MCIOJIb3yEMBIX BEJIUYMH,
ux o00O3HaueHWs W eIUHMIBI; YKa3blBaTh (OPMYJbI, CBA3BIBAIOIIME JAHHYIO
(bu3NYECKyIO BEIMYUHY C APYTUMHU BEIMUMHAMU, BBIYMCIATH 3HaUCHHE (PU3NUECKON

BCIIMYHUHBI

11.6

Ananu3upoBaTh GU3NUECKHE MPOLECCH U SABICHUS, UCIOB3Ys (pU3MUecKue 3aKOHbI U
NPUHLIMIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO U MapalieIbHOTO COECTUHEHUS
IIPOBOJHMKOB, 3aKOH JIkoynst — JleHna, 3aKOH 2JIEKTPOMarHUTHOM MHIYKIIMH, 3aKOH
MPSIMOJIMHENHOIO PaclpoOCTPaHEHHUs] CBETAa, 3aKOHBl OTPAXKEHMsI CBETA, 3aKOHBI
MpEeIOMIIEHUsI CBETa, ypaBHEeHUE ODiHIITeHHA i (oTod(deKTa, 3aKOH COXpaHEHUS
SHEPI'UH, 3aKOH COXPAaHEHMs MMIIYJIbCa, 3aKOH COXPaHEHMs DJIEKTPUYECKOTo 3apsja,
3aKOH COXPaHEHHUs MacCOBOIO0 4HCia, NOCTysnaTbl bopa, 3aKoH paanoOaKkTUBHOTO
pacraga; TpU 3TOM pazIuyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro

MaTeMaTHYeCKOe BbIpaX€HUE U YCIIOBUS (IpaHuUIlbl, 00JIaCTH) TPUMEHUMOCTH

11.7

OHpe)IeJ'ISITI) HaImpaBJICHUEC BCEKTOpa HWHAYKIMKM MArHuTHOIO IIOJIA HIPOBOJAHHKA C

TOKOM, CHJIbI AMnepa " CUJIBI HopeHua

11.8

CtpouTh W ONHCHIBATh H300pa)KEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM, TOHKOH

JIAH30H




11.9

BEIMONHATE SKCIIEPUMEHTHI 110 MCCIICIOBAHNUIO0 (PU3HUYECKUX SIBICHHHA W TPOIIECCOB C
WCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHIA; MPU ITOM (HOPMYIHPOBATH
npobseMy (3a1ady) U TUIOTE3y YYEOHOro SKCIEpPHUMEHTa, COOMpaTh YCTAaHOBKY W3

MIPeIJI0KEHHOT0 000PYA0BaHNUS, TPOBOAUTE OMBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OCYH_ICCTBJ'IHTL IIpsAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/ISI/ILICCKI/IX BCJIIMYMH, IIPH 3TOM
BBIGI/IpaTB ONTUMAJIBHBIA CII0COO U3MCPCHHUA U HUCIIOJB30BATH HM3BCCTHBIC MCTO/bI

OLICHKH IIOTPEIIHOCTEH U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MYECKMX BEIHYMH C HCIOJIb30BAHUEM MPIMBIX
U3MEpEHUil; NpU OSTOM KOHCTPYUPOBATH YCTAHOBKY, (UKCHPOBATh pPE3YJIbTATh
MOJIYYEHHOM 3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BUJIE TaOIUI] U rpadUKOB, JAenaTh

BBIBOJIBI 110 PE3YyJibTaTaM HCCICA0BAaHUA

11.12

CobnrongaTh mpaBmiia 0€30MacCHOTO TPyAa MPHU MPOBEACHUHN HCCIIEIOBAHUNA B paMKax
Y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIBCKOW U MPOEKTHOW JEATEIIbHOCTH

C UCTIOJIB30BaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U 1a00PaTOPHOTo 000PYLOBAHUS

11.13

Pemarsn paC‘léTHHe 3aJa4dyu C SABHO SaHaHHOﬁ (1)I/I3PI‘IGCKOI>'I MOZCIIbIO, HCIIOJIb3Ys1
(bI/IBI/ILIGCKI/Ie 34aKOHbI U IPUHIUIIBI; HAa OCHOBC aHAJIM3a YCJIOBHUA 3ada4u BBI6I/IpaTB
(bI/ISI/ILIeCKYIO MOJCJ/Ib, BBIACIIATDH (1)I/ISI/IIIGCKI/IG BCINYHHBI U (bOpMy.]'IBI, H606XOI[I/IMLIC
I eé peuicHusdA, HOPOBOJUTH pvaéTm U OHLCHHBATL PCAJIBHOCTH IIOJTYUCHHOI'O

3HA4YCHUS (PU3NUECKOU BEITHUMHBI

11.14

Pemate KkadecTBeHHbIE 3a/Ja4yM: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUYHBYIO
LIETIOYKY PACCY)KJICHUM C OMOpPOM Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H

(buzvecKue BICHUS

11.15

Hcnonp3oBath mnpu pemieHud Y4eOHBIX 3aJad COBPEMEHHbIE HH(OpMalMOHHbIE
TEXHOJIOTUU [UIsl TIOMCKA, CTPYKTYpUPOBAaHHUS, WHTEPIPETALUU W TNPEACTABICHUS
y4eOHOM M Hay4HO-TIOMYJISIPHOM HH(OpMaIMKM, MOJYYEeHHOM W3 Pa3IUYHBIX

HCTOYHUKOB; KDUTUYCCKH aHAJIU3UPOBATD ITOJTYy4aCMYHO HHq)OpMaI_IPIIO

11.16

OOBSACHATh NPUHLMUIBI JEHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB;

pasiinyaTth yCIOBUA UX 0e30MacHOro UCHOJIHL30BAHMS B HOBCC}IHGBHOI\/'I KU3HU

11.17

[IpuBoauTH mpHUMEpHl BKJIaJa POCCHUMCKUX M 3apyOeXHbBIX YUEHBIX-(QHU3MKOB B
pa3BUTHE HAYKH, B 00BICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH

U TEXHOJIOTUU

11.18

HUcnonp3oBath TCOPECTUUCCKHUE 3HAHUA 110 (i)mm(e B HOBCGHH@BHOI\/’I KHU3HU OJIs1
oOecnieyeHrs 0€30MaCHOCTHM NpU OOpalleHHMH ¢ MNpUOOpaMM M TEXHUYECKUMH
YCTPOHCTBaMHU, Uil COXPaHEHHs 370POBbS U COONIONEHHUS HOPM HKOJIOTHYECKOTO

TOBE/ICHUS B OKPY>KalOIIEeH cpefie

11.19

PaGoTate B TpyHIe C BBITOJHCHUEM PA3JIMYHBIX COLMUAJIbHBIX poneﬁ, IITAaHUPOBATH

paboTy Tpymmbl, palMOHAILHO PACHpPENeNaTh OOS3aHHOCTH W TUTAHUPOBATH




ACATCIIbHOCTb B HCCTAHAAPTHBIX CUTYallUAX, aACKBATHO OLUCHHUBATDH BKJIAJ KaXXJA0I'0 U3

YYaCTHHUKOB TPYIIIBI B PEIICHUE PACCMaTPUBAEMOMN MPOOIIEMBI




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJIACC
Kon Kon
pasne NPOBEPsIEMOro IIpoBepsiembIe 3JIEeMEHTBI COAEPKAHUA
Ja 3J1eMeHTa
OU3NKA U METOIbI HAYYHOTI'O IIO3HAHUA
dusuka — Hayka o npupone. Hayunele MeTonsl 1O3HaHUA
11 OKpy’Karlero mupa. Poib dKcnepyuMeHTa M TEOPUM B IIPOLECCE
MIO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PH3HKE
1 MopenupoBanue Qu3nueckux sBIeHUM U mpoueccoB. HayuHble
runore3bl. Ousnyeckue 3aKOHbl U TEOPUH. ['paHUIIBI TPUMEHUMOCTH
12 ¢buznveckux 3akoHoB. [TpuHITMI cooTBEeTCTBHSA. PO M1 MECTO PU3HKH B
GbopMUpOBaHMM  COBPEMEHHOW  HAayyHOM  KapTUHBI  MHpa, B
IIPAKTUYECKOMN NEATEIbHOCTH JIFOAEH
2 MEXAHUKA
KMHEMATUKA
211 Mexannueckoe  aBwkeHue.  OTHOCHTENBHOCTb  MEXAHHMYECKOTO
o nerxeHus. Cucrema orcuéra. TpaekTopust
[Tepemenienue, CKOpOCTh (CpelHssi CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U
212 YCKOpEHUE MAaTepHallbHOM TOYKHM, UX HPOEKIUU HA OCHU CHCTEMBI
koopauHat. CiokeHue rnepeMeneHui 1 CJI0KeHUe CKOpOCTen
PaBHOMEpHOE W pPAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE  JBUKCHHE.
2.13 I'paduku 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHHS, MYyTH U
”1 NepeMenIeHHs] MaTepUaIbHOM TOUKH OT BpEMEHU
. 214 CBobogHOe azieHue. Y CKOpeHHe CBOOOTHOTO MaJICHUS
KpuBonuHueliHoe nBrkeHue. PaBHOMEpHOE ABMKEHUE MaTEpHAIBbHOU
2.15 TOYKM IO OKPY)KHOCTH. YTJIOBas CKOpPOCTb, JIMHEHHAas CKOPOCTb.
ITepuon n yacrora. LleHTpoCTpEMUTENBHOE YCKOPEHHE
2186 TexHUuecKkue ycTpoiicTBa: COUAOMETP, IBUKEHUE CHAPSAI0B, LIEITHbIE U
o pPEMEHHBIE TEpeaun
[TpakTnueckue  paboThl.  M3MepeHMe  MIHOBEHHOH  CKOPOCTH.
2.1.7 HccnenoBaHue COOTHOIIEHUSI MEXKIY MYTsIMH, IPOUIEHHBIMU TEJIOM 32

HIOCJIEI0BATENbHBIE paBHbIE MIPOMEXKYTKH BpPEMEHHU pu




PaBHOYCKOPEHHOM JIBUJKEHHUH C HAYaJIbHOU CKOPOCTBIO, PABHOM HYIIIO.
N3ydyenne JBUOKEHMsS IIApUKa B BA3KOM KuAkocTh. 3ydeHue

JABMXKXCHUA TCJIA, 6p0H_I€HHOI‘ O T'OPHU30HTAJILHO

JMHAMUKA
991 [Ipunuun  otHocutenbHOCTH ['anunes. IlepBbii 3akoH  HeroToHA.
o WNuepunanbHble CUCTEMBI OTCUETA
2.2.2 Macca tena. Cuina. [IpuHIum cyneprno3uimu cui
Btopoii 3akon HproToHa 1711 MatepualibHOM TOYKM B MHEPLHAIBHOMN
2.2.3 cucreme otcuéra (MCO). Tperuit 3akon HploToHa nsi MaTepUabHBIX
TOYEK
994 3akoH BcemupHOTo TsroTeHUs. Cuia Tspkectu. llepBas kocMudeckas
o cKopocTb. Bec Tena
2.25 Cuia ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJIBKEHUS U CUJIa TPEHUS
2.2.6 nokosi. Koadduuuent tpenus. Cuna cOnpOTHUBICHUS MPU TBUKEHUU
2.2 Tena B KHUAKOCTH WU Ta3e
997 [ToctynaTensHOE W BpamateIbHOE IBM)KEHHE aOCONIOTHO TBEPAOTO
o Tena
998 MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamleHus. [lnedo cumbl. YciaoBus
o paBHOBecus TBEpaoro tena B UCO
299 TexHUuyecKkne ycTpOWCTBA: MOAIIUMHUKY, IBM)KEHHE HCKYCCTBEHHBIX
o CITyTHHKOB
[TpakTueckue pabotbl. M3ydyeHue ABukKeHHs] Opycka 1O HAKIOHHOM
IUIOCKOCTH  TIOJ JEWCTBHEM HECKOIbKMX cuil. HMccnemoBanme
2910 3aBHCHUMOCTH CHJ YIOPYTOCTH, BO3HUKAKOIIHUX B JedopMUPYEMOit
o NPYXUHE W PE3WHOBOM O0Opasie, OT BEIWYMHBI HX JehOopMaIiu.
HccnenoBanue yclnoBHil paBHOBeCHsS TBEPIOTO Tela, MMEIOIIETO OCh
BpaIleHus
#iPar#t##3AKOHbI COXPAHEHN S B MEXAHUKE
931 Nmnynpc MaTepuUalbHOM TOYKH, CHCTEMBbl MaTEPUANBHBIX TOYEK.
o HIMmynibC CUITBI ¥ U3MEHEHHE UMITYIIbCa TeTa
23 2.3.2 3akoH coxpanenus ummnyinbsca B ICO. PeakTuBHOE ABIKEHHUE
2.3.3 Pabora cusbl
2.3.4 MOIIHOCTb CHJIBI




Kunernueckass  sHepruss  MaTepuaJpHOM  Touku. Teopema o

2.3.5 .
KUHETHYECKOW SHEPTUH
[TorenumaneHas  sHeprus.  [loTeHumanbHass  SHEPIUs  yOPYro
2.3.6 neGopMHpPOBaHHOW TPYKUHBL. [loTeHIMaNbHAs SHEPTHs Tesia BOIU3U
MOBEPXHOCTU 3eMITH
[ToreHumansHple ¥ HEMOTEHIMAJIbHbIE  CHiIbl. CBs3b  paboOTHI
2.3.7 HETOTEHIIMAIBHBIX CWJI C M3MEHEHHEM MEXaHMYEeCKOH dJHepruu
CHCTEMBI TeJl. 3aKOH COXPAaHEHHs MEXaHUYECKOW SHEPruu
2.3.8 VYupyrue u Heynpyrue CToJIKHOBEHUS
239 TexHudyeckne YCTpPOMCTBA: JABWIKEHUE PAKET, BOJOMET, KOIIEP,
o IIPY’KUHHBIN [TUCTOJIET
[IpakTuueckne paboThl. M3ydenue CBs3M CKOpOCTEM Tenm IMpu
2.3.10 Heynpyrom ynape. MccnemnoBanue cBs3u pabOThI CHIIBI ¢ H3MEHEHUEM
MEXaHUYECKOH SHEPIUHU Tela
3 MOJIEKYJISIPHASA ®U3UKA U TEPMOJAVMHAMUKA
OCHOBbBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUI
OCHOBHbIE  TOJIOKEHHUS  MOJIEKYIIPHO-KMHETUYECKOM TEOpUH.
311 bpoynoBckoe  aBwkenue. uddysus. Xapakrep IBIKEHUS U
B3aMMO/ICIICTBHS YaCTHI] BELIECTBA
312 Mogenu cTpoeHHs ra3oB, XHAKOCTEH U TBEPIABIX Tel U OObSICHEHHE
o CBOICTB BEILIECTBA HA OCHOBE ATUX MOJENEH
3.13 Macca monekyin. KonnuectBo Bemtectsa. IloctosHHas ABoraapo
314 TeruioBoe pasHOBecue. Temmneparypa u e€ wusmepenue. lllkana
o temneparyp Llenbcus
3.1 315 Mopens wupeansHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-
o KUHETHYECKOW TEOpPUHU UJIealIbHOTO Ta3a
316 AOGconoTHas Temreparypa Kak Mepa cpeiHell KWHEeTHYECKOW SHEepruu
o TEIUIOBOTO IBMXKEeHHU yacTull rasa. [llkana remneparyp KenbBuna
3.1.7 VYpasuenue Knaneiipona — MenneneeBa. 3akoH JlanpToHa
318 ["a3oBbIe 3aKkoHBI. M3omporecchl B HMA€aTbHOM ra3e € IMOCTOSHHBIM
o KOJINYECTBOM BEILIECTBA: U30TEpMa, H30X0pa, U300apa
3.19 TexHUYECKHE yCTPOICTBA: TEPMOMETP, OApOMETP
3.1.10 [TpakTnueckue pabotbl. l3MepeHne Macchl BO3Jyxa B KIIACCHOMN

KoMHaTe. MccnenoBanue 3aBUCUMOCTH MEXTy TapaMeTpaMH COCTOSTHUS




pa3pexKEHHOTOo raza

OCHOBbI TEPMOJIMHAMUKU

391 TepMmoarHamuueckas cucreMa. BuyrpeHHss JHEPIUs
o TEPMOJUHAMHYECKON CHCTEMBI U CTIIOCOOBI €€ N3MEHEHHS
329 KonngectBo TemnoTel 1 pabora. BHyTpeHHss 3HEPrusi 0JHOATOMHOTO
o UJEAIbHOTO ra3a
Buasl Tenmnomnepenauu: TEIIONPOBOAHOCTb, KOHBEKIMSA, H3IIy4CHHE.
3.2.3 TennoémkocTs Tena. YnenbHas  TEIUIOEMKOCTh BemniecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEIUIONEpeaue
IlepBplii  3akOoH TepMOAMHAMUKHM. IIpuMeHeHuMe 1epBOro 3aKoHa
3.24 TEPMOJMHAMHUKM K u3ompoueccaM. ['paduueckas HHTEprpeTanus
3.2 paboThl raza
TeruoBble MamuHbl.  [IpyHUOMNBL  AEUCTBHUS  TEIUIOBBIX ~ MAlIWH.
e [IpeoOpa3oBanust »HEPruM B TEIUIOBBIX MamMHax. KoapduuueHnt
o nosiesnoro aevicteus (nanee — KIIJ[) remnoBoit mammusl. [{ukn Kapao
u ero KIIT/]
Bropoii 3akoH TepMonumHamuku. HeoOpartumocTe IpoleccoB B
3.2.6 npupoge.  TemioBble  ABUraTteiad.  OKOJOTMYECKHME  IpOOIeMbl
TEIUIO3HEPreTUKH
397 TexHUUeckue yCTpoicTBa: IBUTATENIb BHYTPEHHET O CropaHusl, ObITOBOM
o XOJIOJUJIBHUK, KOHAULIMOHED
3.2.8 [TpakTnyeckue paboTsl. I3MepeHne yaeabHON TeI0EMKOCTH
ATPEI'ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE ITEPEXO/IbI
[TapooGpa3oBanue u KoHAeHcalus. Mcnapenue u kuneHue. Y aenbHas
3.3.1 TEIUIoTa napooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEpPAaTypbl KHUIIEHHUS OT
JTaBJICHUS
3.3.2 AOcomoTHas ¥ OTHOCUTENbHAS BIKHOCTh BO3yxa. HachImeHHbIi nap
33 333 Teépnoe teno. Kpucramnuueckue m amopdHble Teraa. AHU3OTPONMHUS
' - cBoiicTB kpucTtayoB. JXKuakue kpucramisl. COBpeMEHHBIE MATEPHAIBI
334 [InaBneHne W KpUCTAIM3alMs. YJElIbHas TEIUIOTa IUIABJICHUS.
o Cybnumanus
3.35 YpaBHEHUE TETIOBOTO OanaHca
336 TexHu4eckne yCTpOMCTBA: TUTPOMETP U IICUXPOMETP, KaJOPUMETD,

TEXHOJIOTHUU TIOJYUCHHUA COBPEMCHHBIX MATCpHaJIOB, B TOM YHCIIC




HaHOMAaTCPUAJIOB, U HAHOTCXHOJIOTUU

3.3.7 [TpakTrueckue paboThl. MI3MepeHne BIa)KHOCTH BO3/1yXa
4 DJIEKTPOJMHAMUKA
OJIEKTPOCTATHUKA
DJIeKTpU3anus Tejl. DJIEKTPUUYECKU 3apsia. [Ba BHAa AIEKTPUYECKUX
A1 3apsi0B
41.2 [TpoBOTHUKY, TUATIEKTPUKH H TTOJTYIIPOBOTHUKH
413 3aK0H COXpaHEHUs JIEKTPUUECKOTO 3apsia
414 B3aumogeiicTBue 3apsaoB. 3akon Kynona
OnexkTtpuueckoe mone. Hanpsyk€HHOCTh  ANIEKTPUYECKOTO  TOJISL.
415 IIpunnun cynepnio3unyu. JIMHUM HAOPsHDKEHHOCTH AJIEKTPUYECKOTO
TOJISI
4.1 PaGora cun osnexkrpocratnueckoro mois. Ilorenmman. PasHocTb
416 MOTEHITNAJIOB
[TpOBOMHUKN W IUDIEKTPUKHA B TIOCTOSHHOM 3JEKTPUYECKOM IIOJIE.
L7 JusnexTpudeckast MpoOHUIIAeMOCTh
418 DNEeKTPOEMKOCTb. Konpgencarop. DNEKTPOEMKOCTh MJIOCKOTO
o KOHJIEHCAaTOpa. DHEPrus 3apsKeHHOr0 KOHIEHcaTopa
Texauyeckne YCTpOMCTBA: AIIEKTPOCKOTI, JNIEKTPOMETP,
419 AJEKTPOCTATUYECKAS 3aIuTa, 3a3eMJIGHHE  DJIEKTPOIPHOOPOB,
KOH/JIEHCATOp, KCEPOKC, CTPYHHBIN IIPUHTED
4.1.10 [IpakTuueckue padoTel. U3mMepeHue 31eKTpoEMKOCTH KOHICHCATOpa
#HH#HPar###TTIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
VYcrnoBusi  CymIeCTBOBAaHHSI  TIOCTOSIHHOTO — 3JIEKTPHYECKOTO  TOKA.
421 Ucrounnku Toka. Cuna Toka. [1ocTosTHHBIN TOK
422 Hanpspkenue. 3akon OMa 11 yyacTka [enu
4.2.3 DJeKTpUYecKoe COIPOTUBIIEHHUE. Y IEIbHOE COMTPOTHBIICHUE BEIIECTBA
4.2 [TocnenoBarensHoe, napaJuienbHOE, CMeEIIaHHOe COE/IMHEeHNE
424 MPOBOIHUKOB
4.2.5 Pabota snexktpuueckoro Toka. 3akoH Jlxxoyns — Jlenna
4.2.6 MoIIHOCTB AJIEKTPUYECKOTO TOKA
427 anekTpoABIKyas cuna (nanee — 9/1C) u BHyTpeHHee CONPOTHBIICHNE

UCTOYHUKA TOKA. 3akoH OMa 7Sl OJTHOU (3aMKHYTOM) AJIEKTPHUUECKOM




OCIIN. KOpOTKOG 3aMBIKaHHUC

ONEKTpOHHAsT MPOBOAMMOCTh  TBEPABIX METAIOB.  3aBHCUMOCTh

428 CONPOTHUBIICHUS] METAJUIOB OT TeMIiepaTypbl. CBEpXIIPOBOJAUMOCTh
429 DneKTpUuecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB
[TonympoBonnuku. CoOcTBeHHass W  MpPUMECHas  MPOBOAUMOCTH
4.2.10 noynpoBoHUKoB. CBoiicTBa P-N mepexonaa. [lomynpoBOoaHUKOBBIC
puOOpHI
4211 ONEeKTpUYeCKUd  TOK B DJJEKTPOJIUTAX.  ODJIEKTPOJIUTHYECKAs
o JIUCCOIMAIUA. DIECKTPOIU3
DJIeKTpHUUYECKH TOK B razax. CaMoCTOATEIbHBIN U HECAMOCTOSATEIbHBIN
4212 paspsaa.  PasnmuuHble THNBI  CaMOCTOATEIBHOTO  padpsga. MosHus.
[Inazma
TexHuueckne  yCTpOMCTBA:  amMIepMETp, BOJIBTMETP,  pEOCTaT,
HUCTOYHUKU TOKa, AJIEKTpOHArpeBaTeIbHbIE pUOOPHL,
4213 ANIEKTPOOCBETUTEIIbHBIE ~ TPUOOPBI,  TEPMOMETP  CONPOTHBIICHUS,
BaKyyMHBIN JTAO]I, TEPMHCTOPHI u (hoTOpPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBII TUO/I, TaJIbBaHUKA
[Ipaktuyeckue  paboTbl.  M3yueHHMe  CMEIIAHHOTO  COEAMHEHUS
4214 PE3UCTOPOB.
N3mepenne DJIC uCcTOYHMKA TOKA M €0 BHYTPEHHETO COMPOTUBIICHHUS.
Hab6nronenue snexrposimnsza
11 KJIACC
Kon
Koanposepsie
pasne IIpoBepsiemble 3J1€eMEHTHI COJEP:KAHMUS
MOro
Ja
Jj1eMeHTa
4 OJIEKTPOJJMHAMUKA
MATHUTHOE TTIOJIE. DJIEKTPOMAT'HUTHA S UHYKIW S
43.1 ITocTossHHBIE MAarHUTEL. B3anMogeicTBHE TOCTOSTHHBIX MAarHATOB
4.3 MarnutHoe tmionie. BekTtop MarHuTHOM UMHAYKUMU. [IpuHUMN
4.3.2 cynepro3unuu. JIMHUM MarHUTHOW WHAYyKuuU. KapTuHa nuHui

Mar"HuTHOM WHAYKIOHHU ITOJIA MOCTOAHHBIX MAarHuTOB




MaruuTtHoe Moje MNPOBOJHHMKA C TOKOM. KapTuHa nuHUNA TOJS

UIMHHOI'O  IIpsAMOTIoO IMPOBOAHHMKA W 3aMKHYTOI'O KOJIBLICBOI'O

433 MPOBOJIHMKA, KaTylmku ¢ TokoMm. OnbIT Opcrena. B3aumoneiicteue
MIPOBOJIHUKOB C TOKOM
434 Cuita Amriepa, €€ MOJyJIb M HalpaBJIeHHUE
Cuua Jlopeniia, e€ MOAyJib M HaripaBieHue. [[BukeHne 3apsukeHHON
435 YaCTHIIEI B OJIHOPOJHOM MarHMTHOM noJie. Pa6ora cuisl JIopenna
4.3.6 SIBJIeHUE PJIEKTPOMArHUTHOW MHIYKIIUU
4.3.7 IToTok BEKTOpa MarHUTHOW MHAYKLIMU
4.3.8 OJIC uHayKuuu. 3aKOH JIEKTPOMAarHuTHOW HHAYKIuK Dapanies
BuxpeBoe anektpudeckoe mnone. DJJC MHIYKIUMU B MPOBOAHHUKE,
43.9 JBUKYIIEMCS IOCTYIATEIbHO B OJJHOPOIHOM MAarHUTHOM I10JIE
43.10 [TpaBumno Jlenmna
4311 NunykTtuBHOCTD. SIBNieHue camonnaykiuu. 31C caMonHyKImmn
4.3.12 OHeprus MarHUTHOTO MOJIS KATYIIKH C TOKOM
4.3.13 DNEKTPOMAarHUTHOE TI0JIE
TexHuueckne yCTpONCTBA: MOCTOSHHBIE MarHUTHI, SJIEKTPOMArHUTHI,
4.3.14 AJIEKTPO/IBUTATENb, YCKOPHUTEIH AJIIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb
[IpakTuueckue padoThl. M3ydeHre MarHUTHOTO TMOJSI KaTYIIKU C
4.3.15 ToKOM. MccnenoBanue 1eHCTBYS IOCTOSHHOIO MarHuTa Ha PaMKy C
ToKOM. MccienoBanue siBJICHUS DIEKTPOMArHUTHON MHAYKITMT
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenbnas cucrema. CBoboaHbIe KoNeOaHus. ["'apMoHHUecKkue
>11 xone6anus. I[lepuos, yacToTa, aMIIuTyAa 1 hasza KojeOanuii
5.1.2 [IpyXuHHBIA MasITHUK. MaTeMaTUYEeCKU MasITHUK
51 VYpaBHeHue rapMOHHMUYECKMX KoneOanuil. Kunemarudyeckoe U
' >13 JTUHAMHYECKOE OMMCaHKe KOJIeOaTeTbHOTO JBIKEHUS
[IpeBpamienne sHEPTUM TPH TAPMOHUYECKUX KojeOaHusx. CBS3b
514 aMITTUTYIB  KOJICOAHWN WCXOJHON BEJIMYMHBI C aMILUTUTYIaMH
Kosie0aHui € CKOPOCTU U YCKOPEHHUS
5.15 KonebarenbHblii KOHTYp.  CBOOOJHBIE  3JIEKTPOMAarHUTHbHIE




KoneOaHus B UWACATHHOM KOJIEOATeNThbHOM KOHType. AHAJIOTHS
MEXKIY MEXaHHWYECKMMH W JJICKTPOMATHUTHBIMHU KOJICOAHWSIMH.

®opmyna TomcoHa

5.16

3aKOH COXpaHEHUS SHEPTHH B HJICAIbHOM KOJIeOaTeIbHOM KOHTYpE

5.1.7

BeinyxaeHHbIe MexaHu4yeckne konebanus. Pezonanc. PesonancHas

KpHBasi. BEIHYXIeHHbIE 3JIEKTpOMarHUTHbBIE KOJICOAHMS.

5.18

ITepemenHbIil TOK. CUHYCOMIAaIbHBIA IEPEMEHHBIN TOK.

5.1.9

MoIHOCTh NEPEMEHHOTO TOKAa. AMIUIMUTYAHOE U JIEUCTBYIOLIEE

SHAYCHUC CUJIbI TOKA WU HAIIPSKCHUA

5.1.10

Tpancopmarop. IlpousBoncTBo, mepeaaya ©  MOTpediieHHE
AIIEKTPUYECKON IHEPTUU. DKOJIOTMUYECKHE PUCKH IIPU NIPOU3BOJICTBE
IIEKTPUUYECKON SHEPIUH. Kynberypa UCII0JIb30BAHUS

QJICKTPOOHCPI'IA B MOBCEIHEBHOM KU3HU

5.1.11

TexHuueckue ycrpoicTBa: cedicmorpad, SJIEKTPUUECKUN 3BOHOK,

JIMHUM 3JICKTPOIICpC1av

5.1.12

[TpakTnueckue paboTel. MccnenoBaHue 3aBUCHMOCTH IEPHOJA
ManbIX KOJIEOAaHUH rpysa Ha HUTH OT AJIMHBI HUTU W MACChI I'py3a.
HccnenoBaHue NEPEMEHHOTO TOKa B LEMU M3 IOCIENOBATEIIBHO

COE€IUHEHHBIX KOHACHCATOpPA, KaATYIIKH U pE3UCTOpa

5.2

MEXAHUWYECKHUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHn4eckue BOJIHBI, YCJIOBHA  PpacCIpOCTpAHCHUS. Hepnoz[.
CKOpOCTB pacnpoCTpaHCHUusT W [IAJIMHAa BOJIHBI. HonepeqHLIe nu

MMPpOAOJBbHBIC BOJIHBI

5.2.2

#e#Par### Nntepdepenus u nudpaxiys MEXaHMUECKUX BOJIH

5.2.3

3Byk. CkopocTb 3Byka. ['pomkocTh 3Byka. Bwicora TOHa. TemOp

3ByKa

5.24

3J'ICKTp0MaFHI/ITHI)Ie BOJIHBI. YcnoBus H3JIYyYCHUSA
SJICKTPOMArdHUuTHBIX BOJIH. BzaumHuas OopucHTalus BEKTOPOB E, Buv

B BHGKTPOMaFHHTHOfI BOJIHC B BaAKyyM€

5.2.5

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpPa)XXEHHWE, IPEIOMIICHHUE,
HOJISIpU3alys, Judpaxiys, uHTEephEpeHIHsL. CkopocTb

SJICKTPOMArHuTHBIX BOJIH

5.2.6

IIxama 9JICKTPOMArHuTHBIX BOJIH. HpI/IMeHeHI/IC QJICKTPOMArHUuTHBIX

BOJIH B TCXHUKE U 6BITy




HpI/IHL[I/IHI:I paanocCBiA3n n TCIICBUACHMUA. PaI[I/IOJIOKaI_[I/ISI.

S2.1 DIIEKTPOMATHUTHOE 3arPA3HEHUE OKPYKAIOIIEH CpeIbl
TexHuueckue YCTpOMCTBA: MY3bIKAJIbHbIE UHCTPYMEHTBI,
5.2.8 YIbTPa3BYKOBash JUArHOCTUKAa B TEXHHUKE M MEIULIMHE, pajap,
paauonpuéMHUK, TEICBU30p, aHTeHHA, TenedoH, CBY-nieup
OIITHUKA
IIpssMonuHENHOE pacHpOCTPAaHEHHE CBETA B OJHOPOJIHOM Cpene.
531
JIy4 cBera
Otpaxxenue cBera. 3aKoHbl oOTpaxkeHus cBera. llocTpoenue
>:3.2 M300p@KEHHI1 B TIOCKOM 3epKalie
[Tpenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN
533 HOKa3aTelb IIPeJOMICHHUS
IlontHOe BHyTpeHHee oTpaxeHue. lIpenenbHBII  yroia  IOJHOIO
>34 BHYTPEHHET0 OTPaKEHUs
5.35 Hucniepcust cBera. CioxHbIN cocTaB Oenoro cBeta. L{ger
CoOwuparomue u paccenBaromue JUH3bL ToHkas nua3a. DOoKycHOE
paccTostHUE W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoenue
53 1300pakKeHnii B COOMPAIOIMX M PacCeUBarOMuX IHMH3ax. DopMyna
- TOHKOM JTWH3EI. YBEJIHMYECHNE, TaBaeMO€ JIMH30HM
. 5.3.7 [Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTUKH
Wnrepdepennus  cBera. KorepeHTHble HCTOYHHUKH. Y CIOBUS
5.3.8 HaOJI0IeHUsT MAaKCUMYMOB U MHUHHUMYMOB B HHTEp(EpEeHLIUOHHOMN
KapTHUHE OT JIByX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpaxkuus  cera.  Jlu¢ppakumoHHas — pemérka.  YcioBHe
5.3.9 HaOJII0IeHUst TJIaBHBIX MaKCHUMYMOB npu MaJeHUH
MOHOXPOMAaTHUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY
5.3.10 [Tonstpusanus ceta
TexHuueckue YCTpONCTBa: OUKH, ayna, ¢doroanmapar,
5.3.11 IIPOEKLIIMOHHBIM  anmapar, MHKPOCKOI, TEJECKOI, BOJIOKOHHAas
OMTHKA, TU(PAKIMOHHAS PEHIETKA, TTOISPOUT
[TpakTiueckue paboTbl. M3MepeHue moOKazaTeast MPEIOMIICHUS.
5.3.12 HccnenoBanue CBOWCTB M300pakeHWil B nuH3aX. HaOmromenwe
JUCIIEPCUU CBETA
6 BJIEMEHTBI CIIEIIUAJIBHOM TEOPMM OTHOCHUTEJILHOCTU




I'paHnnBl IPUMEHUMMOCTH KJIACCHYECKONW MexaHUKH. IlocTynaTsel

6.1 TEOPUM OTHOCUTEIBHOCTH: WHBAapUAaHTHOCTb MOAYJI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U

0.2 COKpallleHHE JIUHbI

6.3 DHeprus ¥ UMILYJIbC CBOOOJHON YaCTHUIIbI
CBsi3b Macchl C JHEPrUEd W HUMIYJIbCOM CBOOOIHOW YaCTHIIBI.

0.4 DHeprus MoKost CBOOOTHON YaCTUIIBI

7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOM OIITHUKH
®oronsl. Popmyna [1nanka cBsi3u sHEpruu (GOTOHA € €r0 YAaCTOTOM.
il OHeprus u UMILysbe (OoToHa
OtkpeiTre U uccnenoBanue porodpdexra. Oneitel A.I'. Cronerosa.
12 3axoHbl GpoTodddexra
7.1 VYpaBuenue OitHmTeitHa mis Gorodpdexra. «KpacHas TpaHuIa»
13 dororddexra
714 JaBnenue cBera. OnbiTel [1.H. JIeGenena
7.15 XuMHUECKOe JEHCTBUE CBETA
216 TexHudeckue ycTpoiicTBa: (OTOJIEMEHT, (POTOJATUMK, COJHEUHAs
o Oartapesi, CBETOIO]
CTPOEHHME ATOMA
Mogens aroma Tomcona. OnbiThl Pezepdopaa 1o ucciaeqoBaHuio
r2l cTpoeHus aroma. [InanerapHas Mozenb aroMa
[locrynatet bopa. W3znyuenwme wu mornomieHue (HOTOHOB Tipu
7.2.2 IepexoJie aToMa C OJHOTO YPOBHS JHEPrMM Ha Jpyroil. Bujel
cnekTpoB. CIIeKTp ypOBHEM dHEPruu aroma Boj10poja
7.2 BonHoBele cBoiicTBa yactull. Bonnsl ne bpoins. KopnyckynspHo-
123 BOJIHOBOH Jyanu3Mm. udpakius 3JeKTPOHOB Ha KpUCTaJIax
5 CHoHTaHHOE M BBIHYXKICHHOE M3IydyeHHE. Y CTPOMCTBO M MPUHIMII
re4 paboTsI Jazepa
TexHuyeckue ycTpOWCTBa: CHEKTPaJIbHBIM aHaiu3 (CHEKTPOCKOII),
725 nasep, KBAHTOBbIH KOMIBIOTEP
7.2.6 [TpakTdeckue padotel. Habmonenne TMHeRYaToro crekTpa




ATOMHOE A/1PO

7.3.1 Mertoabl HAOJIIOACHUS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHI]
OTtkpeiTHe paguoakTuBHOCTU. ONBITH Pesepdopaa mo onpeneneHuro
cocTaBa paJMOaKTUBHOTO u3nyudeHus. CoiictBa anbda-, Oera-,

732 ramMma-usiiydeHus. BiusHHe  pagMOaKTUBHOCTM HA  JKUBBIC
OpraHU3MbI
OTKpblTUE TIPOTOHA U HeuTpoHa. HykinoHHas Mozens sjapa

7.3.3 I'eitzenbepra — MBanenko. 3apsan sapa. MaccoBoe 4ucio sapa.
N3oTonsl
Anba-pacrian. DIEKTPOHHBIA M TO3UTPOHHBIN  OeTa-pacmaj.

734 [amMa-u3nydeHue. 3aKOH PaJroaKTUBHOIO pacraia

7.3 DHeprus CBsI3U HYKJIOHOB B snpe. Snepubie cuibl. JlegekT macchl

7.35
aapa

7.3.6 Snepublie peakuuu. JleneHue u CUHTE3 sAep
Snepubiit  peaktop. Tepmosimepubiii  cunHTe3. [lpoOGmembr u

7.3.7 MEPCHEKTUBBl  SACPHONM OSHEPreTUKU. DKOJIOTHUYECKUE  ACHEeKThI
AJIEPHON YPHEPTETUKH
DneMeHTapHbIe YaCTUIIBI. OTkpbITHE MO3UTPOHA.

738 dyHaaMeHTaIbHbIe B3aUMOICHCTBUS
TexHuueckue yCTpOWCTBA: TO3UMETpP, Kamepa BunbcoHa, saepHbIi

739 peakTop, aToMHass 6omba
[TpakTuueckue padboTsl. MccnenoBanue TpekoB YacTHIL (IIO TOTOBBIM

7.3.10
¢doTorpadusam)
DJIEMEHTBI ACTPOOU3UKUA

Bun 3Bé3gHoro Heba. Cos3Be3nus, sipkue 3BE3IBI, IUIAHETHI, HX
81 BUJIUMOE JBH>KEHUE

Conneunas cucrema. [lnanersl 3emHol rpynmnsl. [InaHeThI-TUraHThI
8.2 U UX CHYTHHMKH, KAapJIUKOBBbIE IUTaHeTbl. Manbie Tenma CosHeuHOU

8 CHUCTEMBI

8.3 Counnre, potocdepa u armocdepa. ConHeyHass akTUBHOCTh
84 Ucrounnk sneprun CoJiHIA U 3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, PAAHNYC,
85 TEMIIEpaTypa, X B3aUMOCBS3b. JlnarpaMMa «CIeKTpalbHBINA KIacc —

CBCTHUMOCTDB)». 3Bé3,£[BI TJIaBHOH IIOCJIEI0BATEIHLHOCTH. 3aBHCHUMOCTD




«Macca — CBETUMOCTBY IS 3BE3]1 TJIaBHOM ITOCIICI0BATEIbHOCTH

8.6

HHPar###BuyTpeHHee CTpPOCHHUE 3BE3I. CoBpemMeHHbIE
MPEJICTABICHUS] O MPOUCXOXKJIECHUU U 3Boionnu CoiHIA U 3BE3M.

DTaIbl KU3HU 3BE3]]

8.7

Mneunsii Ilyte — nHama [anaktuka. CroupaiibHas CTPYKTypa
lNanakTuky, pacnpeneneHue 3BE€371, raza U npuid. l[lonoxenue u
newxkenne Connua B lamaktuke. Ilnockas u  cdepuueckas

noacucTeMbl ['anakTuku

8.8

Tuner ranaktuk. Papvoranaktuku u kBaszapbl. UEpHbIE ABIPHI B

AApax rajJlakKTHUK

8.9

Bcenennas. Pacuupenue Bceenennoii. 3akon XaO6uma. Paz0eranue
ralakTuk. Bospact u paguyc BcenmeHHo#, Teopus bonbiioro

B3pbIBAa. Mozeinb «ropsiueil Beenennon». PenukroBoe nsinyuenue

8.10

Macmrabnas crpykrypa Beenennoit. Meraranaktuka. Hepeménnnie

po0JIEMbI ACTPOHOMUU




YYEBHO-METOJUYECKOE

OBECIMEYEHUE OGPA30OBATEJBLHOIO

MPOLIECCA

OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI 1151 VUEHUKA

» dusuka, 10 knace/ Makumes .., byxones b.b., Corckuit H.H. nox
penakmueit [lapdenteeBoit H.A., AkiinonepHoe o01iectBo «M3naTenscTBo
«IIpocBemeHne»

» ®usuka, 11 xnace/ Makumes I'.J1., byxosues b.b., Hapyrun B.M. nox
penakmueit [lapdentoreBoit H.A., AkiinonepHoe o01iectBo «M3aaTenbeTBo

«HpOCBeHIeHI/IG»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

1 http://nsportal.ru - connanpHas ceTh paOOTHUKOB 0Opa30BaHMS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoure.

3 http://festival.1september.ru/articles/ - dhecTrBanb megaroruyeckux Uac
«OTKpBITBIN YPOK».

4 http://www.fizika.ru/ - caiit ayis yunreneid GU3UKU U MX YICHUKOB.

5 http://lwww.physics.ru/ - matepuasl 1o pusmke.

6 www . ege .edu.ru - uadopmarnmonssii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomnekuus L{OPoB


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
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