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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOrO0 YpPOBHSI Ha YpPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHUN K pe3yibTaTaMm
OCBOCHHMSI OCHOBHOHM 00pa3oBaTeIbHOM MporpamMMmsbl, npeactaBieHHbIX B OI'OC
COQO, a Takxke ¢ yudé€roM (enepaibHOM paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUUU TpenojaBaHus yyeOHoro npeamera «®dusmka» B 00pazoBaTeNbHBIX
Opra"u3anusax Poccuniickon denepanum, peanu3yrommux OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

Conepxanue mporpamMmbl MO (GU3MKE HampaBlieHO Ha GOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOy4daromuxcs 10—11 kiaccoB npu o0yueHuu
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESITEIIBHOCTHOTO MOAXOAA.
[Tporpamma no ¢usuke coorBercTByeT TpedoBanusM ®I'OC COO k miaHupyeMbiM
JUYHOCTHBIM, NMPEAMETHBIM U METanpeIMETHBIM pe3yJibTaTaM 0O0y4YeHHMs, a TaKxkKe
YUYUTHIBAET HEOOXOJUMOCTh peau3alliid MEXIPEAMETHBIX CBs3ed (PU3MKH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU IIpeIMEeTaMU. B Hell onpenesnstoTcsi OCHOBHbIE
1IN U3y4eHUs (PU3MKHU Ha ypPOBHE CPEHEro o0I1ero o0pa3oBaHus, INIAHUPYEMBIE
pe3ynbTaThl OCBOCHHUA Kypca (U3MKH: JIMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[IporpaMma 1o ¢pu3HKe BKIIOYAET:

IUTAaHUPYEMBbIE pe3yJIbTaThl OCBOEHUS Kypca (U3HKM Ha 0a30BOM YpPOBHE, B TOM
YHUCJIEe PEAMETHBIE PE3YIbTAThI [0 ToAamM OOy4EHHS;
coziep>kanue yueOHoro npeamera «dusuka» no rogam oOydeHuUs.

du3rka kak Hayka O HauOoyiee OOIIMX 3aKOHAaX MPUPOJBI, BBICTyIAs B
KauecTBe y4eOHOro mpejaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMM 00 okpysxatonieM Mupe. [IIkonbHbIN Kypc GU3UKH — CHCTEMOOOPa3yIOIHiA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHMOJIOTHECH,
¢usnueckoit reorpadueir u acrpoHomueil. lcnonb3oBaHMe W aKTUBHOE
npuMeHeHue (QU3MYECKUX 3HAHUM  OmNpeenseT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe SJHEPreTUKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
NOJIYYEHHUs] HOBBIX MAaTE€pHAIIOB C 3a/JlaHHBIMUA CBOWCTBAMM M Jpyrux. M3yuenue
(u3MKN BHOCUT OCHOBHOM BKJIa/l B (P OPMHUPOBAHNE €CTECTBEHHO- HAYYHON KapTUHBI
Mupa oOydyarouuxcsi, B (OpPMUpPOBAHUE YMEHUN TMPUMEHSTh HAyUYHBIH METOJ
MO3HAHUS MIPU BHITIOJHEHUU UMHU YUYE€OHBIX UCCIEAOBAHMM.

B ocHOBY Kypca pu3uKu JU1sl ypOBHS CpEeTHEr0 OOLIEro 00pa3oBaHus MOJI0KEH
pSA MW, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLUIIBI €r0 OCTPOSHHUSI.



Hoess yenocmnocmu. B COOTBETCTBUU € HEH KypcC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3lesoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJJACCUYECKOI, TAK U COBPEMEHHOM (DPU3UKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MaTepual Kypca (pU3MKH
0o0benMHEH BOKpYr (¢u3nueckux Teopuid. Benmymwum B Kypce sBisercs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
ToJe.

Hoes eymanumapusayuu. EE€ peanuzanus mpeinoyiaraeT MCHOJb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUeCKOW HayKH, OCMBICICHHE CBS3U Pa3BUTHS
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPAaBCTBEHHBIMU
U DKOJIOTUYECKUMU TTpoOIeMamMu.

Hoes npuxnaonoti nanpasnennocmu. Kypc husuku npesamnonaracT 3HaKOMCTBO
C LIMPOKUM KPYroM TEXHUYECKHX U TEXHOJOTMYECKUX TMPUIIOKEHUNA M3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcss NOCPEICTBOM BBEIEHHUS AJIEMEHTOB
COJIepKaHus, HOCBSIEHHBIX IKOJIOIMUECKUM NPoOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takxke 00CYyX IeHHUs MpodiieM
PalMOHAIBHOTO MPUPOJIONIOIB30BAHUS U SKOJIOTMYECKOM 0€30MacHOCTH.

Crep:KHEBBIMU JJIEMEHTAMHU Kypca (U3WKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmdeckue Teopuu (HopMUpOBaHHE TPEICTABICHUNA O
CTPYKTYpe MOCTPOCHHS (PU3UUECKOU TEOpHUH, poiii (QyHIaMEHTATbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MTPEICTABICHUSIX O PUPO/JIE, TPAHUIAX TPUMEHUMOCTH
TEOPHUA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOLIECCOB).

CucTeMHO-eSTeNIbHOCTHBIN MOAX0 B Kypce (U3MKH peanu3yercs Ipexie
BCEro 3a CYET OpraHu3alMM 3KCIEPUMEHTATbHON JEATEIbHOCTH OO0yYaroIUXCsl.
Jl1st 6a30BOr0 YpOBHS Kypca (U3UKHU — 3TO UCMOJIb30BAHUE CUCTEMbI (DPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (u3uke OObEIMHEHBI B OOMIMI CIHCOK YYEHHMYECKHX MPaKTUYECKHX paloT.
Boiienenne B yKa3aHHOM TepedyHe JabopaToOpHbIX padOT, MPOBOAMMBIX IS
KOHTPOJIS U OLICHKH, OCYIIECTBIISIETCA y4aCTHUKaMU 00pa30BaTeNIbHOTO Mpoliecca
UCXOJI1 U3 OCOOCHHOCTEW MIIaHMPOBAaHUS U OCHaleHUs kabuHera Qusuku. Ilpu
3TOM oOecrneuynBaeTcsi OBJAJEHUE OOYyYaloIIMMHUCS YMEHUSIMH TPOBOAMTH
KOCBEHHBIE HM3MEPEHHS, HCCIEAOBAHUSA 3aBUCUMOCTEH (U3UYECKUX BEIUYUH H
IIOCTAHOBKY OIIBITOB MO MTPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Bonpnioe BHIMaHKE yIenseTcs peIIEHN0 PaCUETHBIX U KAYECTBEHHBIX 3a/ad.
[Tpu 3TOM 17151 pacUETHBIX 3a]1a4 TPUOPUTETOM SIBJISIOTCS 33]]a4M C SIBHO 3a/IaHHOU
(bu3HYecKoil MOJIENbIO, TO3BOJISIIOUINE TPUMEHSITh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pasHbIX paszaenoB. /s KauecTBEHHBIX 3a7ad MPUOPHUTETOM SIBISIFOTCS 33/IaHUS Ha
OOBbSCHEHUE MPOTEKaHUsI (U3UYECKUX SBJICHUM W TPOILIECCOB B OKPYKAIOIIEH
KU3HH, TpeOyromue BbIOOpa (HU3WYECKON MOJENH Uil CHUTyallud TPaKTHKO-
OPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ T1peboBanusimu DPIOC COO «k wmarepuansbHO-
TEXHUYECKOMY 00€ecreueHnI0 yueOHOoro npouecca 0a30Bblid ypOBEHb Kypca (PU3UKU
Ha YpOBHE CpenHero oOmiero oOpa3oBaHUs AODKEH HU3Yy4aTbCsid B YCIOBUSX
peIMETHOr0 KaOuHeTa (M3MKUA WIM B YCIOBUSX WHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOro IuKiIa. B kabunere (GU3UKK [TOJDKHO OBITH
HeoOXoauMoe J1abopaTopHOe O00OpYyJAOBaHUE JJIS BBITIOJIHEHUS YKa3aHHBIX B
nporpaMmMme Mo (U3MKe YIYCHHUECKHUX MPAKTHUECKUX PadOT U IEMOHCTPAIMOHHOE
o0opyoBaHue.

JleMoHcTpaniuoHHOe  00OpyJioBaHue (popMupyeTcs B COOTBETCTBUM C
OPUHIIUIIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B MporpaMMe 10 (U3UKE KIIIOYEBBIX JEMOHCTpALUNA s
UCCJIEIOBAHMSI  M3Y4YaeMbIX  SIBJIGHUA M  MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlabopatopHoe 00OpyJOBaHHE [Jii YYEHUYECKUX MPAKTHUYECKUX pabdoT
dopMupyercss B BUAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOydJaromuxcs. TeMaThudeckre KOMIUICKTHI
71a00paToOpHOTO O00OPYZAOBAHUS JOJDKHBI OBITh IMOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJb30BAaHUU aHAJIOTOBBIX U IMU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE IIU(PPOBBIX JT1a00paTOpHUii.

OCHOBHBIMU LIENSIMU U3Y4YEHUS! GUBHKHU B OOIIIEM 00pa30BaHUU SIBIISIFOTCS:
-popMHUpoBaHUE MHTEpECa U CTPEMIICHHUS OOYyYaroUIMXCAd K Hay4HOMY H3yUEHUIO
IPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
-pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TMO3HAHWS U (QOPMHPOBAHKE
HCCIIEIOBATENFCKOTO OTHOIIEHHUS K OKPYKAIOIINM SIBICHUSM;

-popMUpOBaHUE HAYYHOTO MHPOBO33PCHHSI KaK pe3yJibTaTa WM3Y4YeHUS OCHOB
CTpOCHHSI MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HUKH;

-popMupoBaHUE YMEHUI OOBACHSATH SBIICHUS C MCIOJIb30BAHUEM (DU3UUYECKUX
3HAaHWW ¥ HAYYHBIX JOKA3aTEIbCTB;

-popmupoBaHue TpencTaBiICHUN O poiaM  (PU3MKK NS Pa3BUTUS  APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX Lieied o0ecreunBaeTcs peuIeHUEeM CIEIYIOMIUX 3a/1ady B
npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:



-MpUOOpPETEHUE CUCTEMbl 3HAHMM 00 OO0mMX (QUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUSX,  BKJIOYas  MEXaHUKYy,  MOJICKYJSIpHYIO  (uU3uUKy,
ANEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKHY;
-hopMUpOBaHUE YMEHHII TPUMEHSTh TEOPETHUYECKHUE 3HAHUS ISl OOBSICHEHUS
bu3nUecKuX SBICHUN B MPUPOJE U JJISl MPUHATHS TMPAKTHUECKUX PEIICHUN B
MOBCEAHEBHOM JKU3HU;

-OCBOCHHE CITIOCOOOB PEIICHHS PA3IUYHBIX 3a7a4 C SIBHO 3aJlaHHON (U3UYECKOU
MOJIENIbIO, 3a/lay, MOAPA3yMEBAIOIIUX CAMOCTOSITENBHOE CO3JaHuE (PU3MUECKOU
MOJIEJH, aICKBATHOW YCIIOBUSAM 3aJ1auu;

-IOHUMaHUE (PU3UYECKUX OCHOB U MPHUHIIMUIOB JICUCTBUS TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKHX MPOLECCOB, X BIUSIHUS HA OKPYKAIOILIYIO CPELY;

-OBJIAJICHUE METOJaMU CaMOCTOSITENIbHOTO IUTAHUPOBAHUS W MPOBEACHUS
bU3UYECKNX JKCIEPUMEHTOB, aHAJIM3a W HHTEpPIpeTaluu HUHPOpMaIuH,
OTIPEENICHHS] TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

-CO3[JaHUE YCJIOBHM JUIi PAa3BUTUS YMEHUW NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETIbHOCTH.

Ha wusydenume ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanus oTBoAuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HENEJ0), B
11 xnacce — 68 yacoB (2 yaca B HEJETIIO).

[Ipemymaraemerii B mporpamMme 1o (GU3NKE TEPEUYeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JacT BBIOOD
npoBeleHusT J1abOpaTOpHBIX pPabOT M OMBITOB € YYETOM HMHAUBHUAYaJIbHBIX
O0COOCHHOCTEH 00yJaroInuXCsl.



COJAEP KXAHUE OBYYEHMUAA
10 KIIACC

Paznen 1. @u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

@dusnka — Hayka o mnpuponae. HayuHble mMeTOABl MO3HAHUSL OKPY>KAIOILIETO
Mupa. Posib 3xciepuMenTa U TEOpUH B MPOIIECCE TO3HAHUS TPUPOAbI. DKCTIEPUMEHT
B (pusmke.

MopenupoBanue (QpU3NYECKUX SIBICHUI M mpoueccoB. HayuHble TrUmoTes3bl.
du3nyeckne 3aKOHBI U TCOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUA.

Pons u Mecrto ¢usuku B HOpMHUPOBAHUM COBPEMEHHOW HAyYHOU KapTHHBI
MHpa, B IPAKTUYECKON JEATEIIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBeie M IU(GPOBBIE HU3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHIKECHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) H
YCKOPEHUE MaTepUaibHOW TOUKH, MX MPOCKIMU HA OCH CHUCTEMBbI KOOPAMHAT.
CrnoxeHue nepeMeneHui U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJUHEHHOE nBrkeHue. [paduku
3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUsA, IYTH ¢ NEPEMELICHUS
MaTepuaibHOW TOYKHU OT BPEMEHH.

CBobOosHOE majieHue. Y CKOpeHHe CBOOOTHOTO T JICHHUS.

KpuBonuHeniHoe nBuxkeHue. [[BuxeHne MaTepuaibHOM TOYKHU IO OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAs CKOPOCTb.
[lepuon u yactora obpatieHus. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHu4yeckre yCTpOMCTBA M TNPAKTUYECKOE MPUMEHEHUE: CIHUIOMETP,
JBIKCHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TTepelavuu.

Llemoncmpayuu

Mogenbs cUCTEMBI OTCYETA, WILTIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKCHUSI.

[IpeoOpazoBanue IBUKEHUHN C UCIIOJIH30BAHUEM MIPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3IyXe U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenue aBmxkeHus Tena, OPOILIEHHOIO MOJ YrjoM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MafeHUSI.

Hanpagnenue ckopoctu npu JBUKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

N3yueHne HEPaBHOMEPHOIO JIBUKEHUS C LEIbI0 ONMPEACICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOLIEHHS MEXIYy NyTSAMH, NPOHIECHHBIMUA TEJIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBWKEHUU C HAYAIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenune nBUKEHUs MIAPHUKA B BA3KOMN KUAKOCTH.

N3yuenue nprxeHus Tena, OporeHHOro rOpu30HTAIBHO.

Tema 2. /lunamuka

[lpunuun  otHocutenbHOCTH  ['aymmmnies.  IlepBeii 3akoH  HeroToHa.
HMHepunainbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3uiuu cuil. Bropoun 3akon HeroToHa
JUIS. MAaTEPUAIIbHON TOUKHU. Tpetuit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tsbxkectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenust (mokos, cCkoiabxeHust, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cua TpeHUs: CKOJbKEHUS U cuiia TpeHus nokos. Koaddurment tpenwus.
Cuita cOnpOTUBIIEHUS PU IBUX)KEHUU TEJa B KUJKOCTH WIIU ra3e.

[TocTynarensHOE U BpallaTelbHOE IBUKEHHE a0COIIOTHO TBEPAOIO TEA.

MoOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaunleHus. [lnedo cuibl. YcioBus
paBHOBECHUSA TBEPIOTO TEIIA.

TexHnueckne yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: MOIIINUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBnenune naepLuuu.

CpaBHeHHE Macc B3aMMOACHCTBYIOIIMNX TEI.

Bropoii 3akoH HerotoHna.

Nsmepenne cun.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JIe(hOpMaIInu.

HesecomocTts. Bec Tena npu yCKOPEHHOM ITOIbEME U MTAJEHUU.

CpaBHeHUE CUII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBECHS TBEPAOTO Tea. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM IIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIONIUX B TPYKUHE U
PE3MHOBOM 00pa3siie, OT X Jeopmariuu.

HccnenoBanue ycinoBHil paBHOBECHSI TBEPAOTO Tejla, HMEIOIIETO OCh
BpaIeHusl.

Tema 3. 3aKkoHbl coOXpaneHusn 6 MexaHuke

Nmnynse MaTepuanbHOM TOUKM (Tella), CHUCTEMBl MaTE€pHaIbHBIX TOYEK.
NmnynbCc CUJIBI 1 M3MEHEHHWE HMITYyJIbCa TeJla. 3aKOH COXPAaHCHUS HMITYJIbCA.
PeakTrBHOE IBUKEHUE.

Pabota cuiabl. MOIITHOCTE CHUIIBI.

Kunernueckass sHeprus MarepuainbHO Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUM.

[ToreHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUst yIpyro
nedopMupoBaHHOM NIPYKUHBL. [ToTeHIIMabHAS SHEPTUs Tena BOJIU3U TTOBEPXHOCTH
3emMIu.

[ToreHnnanbHble W HEMOTEHUHUAJIBHBIE  CHJIBI. CBsi3b  paboOTHI
HEMOTEHIMAIbHBIX CHJI C K3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAHEHUS] MEXaHUYECKON YHEPTUH.

Yrpyrue u HeynpyTrue CTOIKHOBEHHUS.

TexHu4yeckue yCTpOMCTBA M NPAKTHYECKOE NPHUMEHEHUE: BOJOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBHXKEHHE.

[Tepexoa moTeHIMAIBLHOW SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yuenne abCOMIOTHO HEYNPYTroro yjaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI ¢ U3BMEHEHUEM MEXaHUYECKOW SHEepruu
TeJIa Ha IPUMEPE PACTSKECHUSI PE3UHOBOTO KIyTa.

Pasznes 3. Mosiekyasipaasi pusuka 1 TepMOAUHAMMKA
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrtep IBIKECHHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BellecTBa. Monenu CTpOEHUsi ra3oB, KXUJIKOCTEH H
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojeneil. Macca u
pasmepsl Mosiekyil. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenscus.



Mopnens  upeanbHOoro rasa. (OCHOBHOE YpaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HUAealbHOro rasa. AOCOJIOTHas TemImeparypa Kak mepa
CpeoHE KWHETUYECKOM SHEPIrHM TEIUIOBOrO JBWXEHHMS uactul rasa. [llkana
temrepatyp KensBuHa. ['azoBbie 3ak0oHBI. YpaBHeHUE MenaeneeBa—Kiianeipona.
3akon /lanbToHa. M30mpoueccsl B UACATBHOM Ia3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe MpeacTaBIeHUE H30MPOLIECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpPOICTBA W NPAKTUUECKOE TMPUMEHEHUE: TEPMOMETP,
OapomeTtp.

Llemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME AUCKPETHOE CTPOCHHE BellecTBa, (GoTorpaduun
MOJIEKYJI OPTaHUYECKUX COECTMHEHUI.

OmnpiTsl O AUGPGY3UH KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JBUKEHUS.

Mogens onbita IITepHa.

OnbIThI, JOKa3bIBAIOIINE CYyILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJEHUCTBUS.

Mopens, HIuTFoCTpUpyoLas Mpupoay JaBICHUS ra3a Ha CTEHKH COCYya.

OnbIThl, WUIIOCTPUPYIONIUE ypPaBHEHUE COCTOSHUS UICAIBHOrO Trasa,
M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

Ornpenenenne Maccbl BO3yXa B KJIIACCHOM KOMHATE Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, TaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEKy TapaMeTpaMu COCTOSTHUSL Pa3pEeKEHHOTO
rasa.

Tema 2. OcHno6bl mepmoOuUHaAMUKU

TepmoauHaMuueckass cucTeMa. BHYTpeHHS DHEPIHUsl TEPMOAMHAMUYECKON
CUCTEMBI U coco0bI €€ n3MeHeHusa. KonnuecTBo TerioTel U paboTta. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJEAIbHOrO  ra3a.  Buael  Temonepenaydw:
TEIUIONPOBOIHOCTh, KOHBEKI[US, U3ITyUeHHUE. Y IeJIbHAsl TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTH pH TEIIONEpEaye.

[lonsitue 00 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMHKHU.
[IpumeHeHne nepBOro 3akoHa TEPMOJMHAMUKHU K u3ompoueccam. ['paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmomuHamuku. HeoOpaTumocTh MPOIECCOB B MPHUPO/IE.

TenmoBble  MamuHbl.  [IpUHIMOBI  AEHCTBHS  TEIUIOBBIX  MAIIWH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBBIX MamuHax. KosdduumeHt mnone3noro
nerictBust TemioBod MamuHbl. [{ukn KapHo u ero kodpduumMeHT mMoJe3HOro
JNEUCTBUS. DKOJIOTUYECKUE TPOOTIEMBI TEIJI0IHEPTETUKHU.



TexHU4ecKkue yCTpOWCTBA M IPAKTHYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tella MPU COBEPIICHUU PaOOThHI: BBLIET
npoOku u3 OYTBUIKM TOJA JCHCTBHEM CXKAaTOTO BO3/AyXa, HarpeBaHwe s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOIEMOHCTPALINS).

N3menenue BHyTpeHHEH SHEpruy (TeMIiepaTyphl) Tela MpH Terionepeaaye.

OmnbIT 0 aabaTHOMY PAaCITUPEHHIO BO31yXa (OIBIT C BO3IYIITHHIM OTHHBOM).

Monenu napoBoit TypOUHBI, IBUTATEIIsi BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEISL.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue yaenbHON TEIIIOEMKOCTH.

Tema 3. Azpezammnvie cocmoanus geuyecmea. Pazoevie nepexoonl

[TapooGpa3oBanue u koHaeHcanus. VMcnmapenue u kumenue. AOGCOMIOTHAS H
OTHOCUTEJIbHAsA BIIAXHOCTh BO3ayxa. HachellleHHBIM map. YaenpHas TeEmioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucraminueckue u aMoppHbie Teaa. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunakue xpuctamwibl. CoBpeMeHHbIE Marepuansl. llmaBineHue u
KpucTayum3anus. Y aeibHas TerioTa miasienus. Cyomumarus.

YpaBHEHHUE TETUIOBOrO OajaHca.

TexHudyeckre yCTpPOMCTBa W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUHU MOJTYyUYECHUS] COBPEMEHHBIX MaTEpHUaoOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM JTaBJICHUH.

CnocoObl u3MepeHus BIIaKHOCTH.

Habnronenue HarpeBaHusi ¥ MIaBJIeHUS] KPUCTATIMYECKOTO BEIIECTRA.

JleMoHCTpanust KpUCTaJIoB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIIAJKHOCTH BO3/1yXa.

Pa3zneun 4. DiekTpoanHaMuKa
Tema 1. Dnekmpocmamuka
OnekTpusanus Ten. NeKTpUIecKui 3apsaa. [[Ba Buaa 3JIEKTpUYECKHX 3aps1/I0B.
[IpoBOHUKM,  AMAIEKTPUKM W MOJYNPOBOJHUKH. 3aKOH  COXpaHEHUs
AIIEKTPUYECKOTO 3apsija.
B3aumopeiictBue 3apsnoB. 3akoH KynoHa. To4eUHBII 3IEKTPUUECKUI 3apsil.
Onextpudeckoe mnone. Hanpsok€HHOCTh anekTpuueckoro mnons. [IpuHoun



CYHEPHO3ULHUN DNEKTPUUYECKUX Toyel. JIMHUM HanpsKEHHOCTH 3JIEKTPUUYECKOTO
TOJIS.

Pabota cun anexrpocraruueckoro noust. [loteniman. Pa3HoCTh MOTEHIMANIOB.
[IpOBOIHUKM W AUABIEKTPUKU B BJIEKTPOCTATHUUECKOM moiie. Jluanexktpuueckas
MPOHULIAEMOCTb.

OnekTpoéMKocTb. KoHnencaTop. DIeKTpOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJEHCATOPA.

TexHuueckre yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: 3SIJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3allliTa, 3a3eMJICHHE DIEKTPONpPUOOpPOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN anmnapar, CTpyHHbBIA IPUHTED.

Llemoncmpayuu

YCTpOUCTBO M IPUHLIMI IEUCTBUS JJIEKTPOMETPA.

B3auMojeiicTBrE HA3IEKTPU30BAHHBIX TEJI.

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKM B 3JIEKTPOCTATHYECKOM IIOJIE.

DJIeKTpOCTaTUYECKasl 3aLIUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATHYECKOM TOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATopa OT IUIOIIAIn
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUAJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHJEHCATOpa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomol

N3mepenne anekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCIIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [locTosIHHBIHI TOK.

Hanpsixenue. 3akon Oma a1 yyacTka LETH.

DJIEKTPUYECKOE CONPOTHUBIICHUE. YJEIBHOE CONPOTUBIICHUE BELIECTBA.
[TocnenoBaTenpHOE, MapauIENbHOE, CMEIIAHHOE COEAUHEHNE TPOBOJHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH JDkoyns—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DIEKTPOJBIXKYILAs CUJIa U BHYTPEHHEE CONPOTUBIECHUE MCTOYHUKA TOKA.
3akon OMa AJ1s1 MOJTHOM (3aMKHYTOM) 31eKTpuueckoil nenu. KopoTkoe 3aMbIkaHuE.

DIJIEKTpOHHAsT ~ MNPOBOJUMOCTH  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKUM TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKHY. CobcTBeHHas u IPUMECHAs IIPOBOJIMMOCTh
noJynpoBoHUKOB. CBoMCTBa p—n-niepexoaa. [lomynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYECKHi TOK B pacTBOpaxX M  paciuiaBax  AJIEKTPOJIUTOB.
DNEKTpOIUTHYECKAs TUCCOLMAIUs. DIEKTPOIIU3.



DneKTpudeckuii TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSTENbHBIN
pa3psan. Monuus. [Lnazma.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: amIepMeTp,
BOJITMETpP, PEOCTaT, MCTOYHUKU TOKA, BJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COTMPOTHUBIICHUS, BAKYYMHBIN AHO,
TEPMUCTOPHI ¥ POTOPEZUCTOPHI, TOTYTPOBOTHUKOBBIN U0/, TaJIbBAHUKA.

Llemoncmpayuu

N3mepenune cuitbl TOKa U HAIPSIKEHUS.

3aBUCHUMOCTh CONPOTUBIICHUS LIWJIUHAPUYECKUX MPOBOAHUKOB OT JIJIMHBI,
IJIOLIAM [TONEPEYHOr0 CEUCHUSI U MaTepraia.

CmenanHoOE COeIMHEHUE IPOBOAHUKOB.

[Ipsamoe wu3MepeHHe dSIeKTpOIABWXKYIIEW cuibl. KopoTkoe 3ambikaHue
raJIbBAHMYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa M IpOBOAUMOCTH BO3yXa.

OIHOCTOPOHHSISL TPOBOAUMOCTD AUOJA.

Vuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydeHne CMEMIaHHOTO COETMHEHUS PE3UCTOPOB.

N3MepeHne 35eKTpOABUKYIIEH CHUJIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

Habnronenue snexkrponnsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyliecTBiseTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OunonoTrNn, XUMHH, reorpaduu U TEXHOJIOTHH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, runore3a, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3BMEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIus,
napabona, runep6osna, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X MPOECKLUH HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexaHnueckoe ABMXKEHHE B KUBOM mpupojae, nud@ysusi, ocMoc,
TEIJI0O00OMEH JKUBBIX OPraHU3MOB (BUIbI TEIUIONEPENAUHN, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE SIBJICHUS B dKUBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJIIPHAS MAacca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEN, KUIKOCTEN U



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJJIOB, SJIEKTPOJUTHUYECKAs UCCOIUAIUS,
raJibBaHUKaA.

l'eoepacghus: BNaxxHOCTh BO3/yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HMCIOJIb30BAHMEM MEXaHU3MOB,
y4ET TpEHUS B TEXHUKE, NOAIIMIHUKH, WCIOJIb30BAHHE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET M JpPYrHe), JBUTaTelb BHYTPEHHETO
cropaHusi, mapopasi TypOuHa, OBITOBON XOJIOJIUIBHUK, KOHIUIIMOHED, TEXHOJIOTUH
MOJIyYEHUsS] COBPEMEHHBIX MATEpHAIOB, B TOM YHCJIE€ HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKasl 3alluTa, 3a3€MJICHUE >3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYUHBIH MIPUHTED, AIEKTPOHArPEBATEIbHbIE puoOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, raIbBaHUKA.

11 KITIACC

Pa3znen 4. DaexkTpoauHamMuka

Tema 3. Maznummnoe none. IneKmpomMazHUmMHAA UHOYKUUS

[ToctostHHBIE MarHUTHI. B3auMoelicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nosne. Bektop marautHOM MHAYKUMHA. [[puHIMD Cynieprno3uiyu MarHUTHBIX MTOJIEH.
Jluann marHuTHOW wWHAYKUMW. KapThHa JHWHWKW MAarHUTHOW WHIYKUHWHU TIOJIS
MOCTOSSHHBIX MAarHUTOB.

MarauTHoe TMOJi€ MNPOBOJHMKA C TOKOM. KapThHa JMHUN WHIYKIUU
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJHUKA, KaTylIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOyJib U HAITPaBJIICHHUE.

Cuna Jlopenua, €€ MOyIb U HAIlpaBJIeHUE. [[BUKEHUE 3apPSKEHHON YaCTHULIbI
B OJHOPOJTHOM MarHuTHOM Mojie. Pabora cuisr Jlopenna.

SIBieHue 3neKTpOMarHUTHOW MHAYKUMHM. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJBWXKYILAs Cujla HWHIAYKIUU. 3aKOH D3JIEKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe moJie. OJEKTPOABIKYIAS Cuia HHAYKIUU B
IIPOBOJIHHUKE, IBUAKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MArHUTHOM MOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBI€HME CAMOMHIYKUMH. OJIEKTPOJABIKYIIAs CuUja
CaMOMWHTyKII1H.

DHEprusi MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: IOCTOSHHBIC
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIU DIEMEHTAPHBIX
YaCTHULl, MHIYKIIMOHHAS T1€Yb.



Llemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO IMy4YKa MATHUTHBIM TTOJIEM.

JIuHUM UHAYKIIUA MarHUTHOTO TIOJIA.

BzaumopeiicTBrE IByX MMPOBOJTHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI AIEKTPOJIUTA.

SBNIeHNE 3IIEKTPOMATHUTHOW UHAYKIHUU.

IIpaBuno Jlenna.

3aBUCUMOCTD JJICKTPOABMXKYILIEH CUJIbI MHAYKIHH OT CKOPOCTH M3MEHEHHS
MarHuTHOTO MOTOKA.

SIBNIeHHE CAMOUHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne MarHuTHOTO MOJISt KATYIIKU C TOKOM.

UccnenoBanue 1eiicTBUA MOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHH.

Paszpnes S. KosreOanus 1 BOTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbLE KOJ1€OAHUS

Konebarenbnast  cucrema. CBoOOAHBIE  MEXaHWYECKHME  KOJIeOaHMS.
["apmonunyeckue kosnebanus. [lepuoxa, yactora, amruMTyaa U ¢asza KojgeOaHHil.
[IpyXUHHBIN MasATHUK. MareMaTU4eCKUi MasATHUK. YpPaBHEHUE TAPMOHUYECKUX
koJneOanuii. [IpeBpailieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATPHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHWYECKUMH H
AIIEKTPOMAarHUTHBIMU  KosiebanusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPIUH B UJEaTLHOM KoJie0aTeIbHOM KOHTYpE.

[Ipencrapienue o 3aTyxaromux KojieOaHUsX. BbIHYX/I€HHbIE MEXaHUUYECKUE
koseOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[lepemennbiii  Tok. CHHyCOMJANbHBI TEpPEMEHHBIM TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHUSL.

Tpancpopmarop. [IpousBoacTBo, nepegaya U MnoTpedIeHUE IEKTPUUECKOU
SHEPIrUM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOACTBE dJIEKTposHepruu. KynpTypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHUE: SIIEKTPUUECKUI
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, JIMHUU dJIEKTpornepeaay.

Llemoncmpayuu

UccnenoBanne mapameTpoB KoJieOaTeNbHOW CHCTeMbl (MIPYKWHHBINA WIIH
MaTEeMaTUYECKU MASITHUK).



Habmronenue 3aTyxaronux KojieOaHuu.

HccnenoBanne cBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOIHBIE 2TIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS! OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu 1ocCienoOBaTENbHOM COEJUHEHHH PE3UCTOPA, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TUHUY 3IEKTPONEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJIeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChbl rpy3a.

HccnenoBanue nepeMEeHHOr0 TOKA B LIEMH U3 MOCJIEI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUNIHbBLE B0IHbL

MexaHnnueckue BOJHBI, yciaoBus pacrnpocTtpaHeHusa. Ilepuon. CkopocThb
pacmnpocTpaHeHUsT W JJIMHAa BOJIHBL [lomepeuHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepeHus u uppakuus MEXaHUYECKUX BOJIH.

3Byk. Ckopocth 3BykKa. I'poMkocTh 3Byka. Beicota TOHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3IYUYCHHS IJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauust BektopoB E, B, V B snekrpoMmarautHoi Bosine. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPETOMIICHHE, TOJApu3anus, Tudpakims,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[lIxana >MeKTPOMArHUTHBIX BOJIH. [IpuMeHEHuEe 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIBI paIuOCBsI3U U TeleBUAeHU. Pagnonokarusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEBI.

TexHudyeckre yCTPOMCTBA M TMPAKTHUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBU-nieun.

Jlemoncmpayuu

OO6pazoBaHue v pacCIpOCTpaHEHUE MOMEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Konebimromeecs Teno kak HICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U MpeTOMIICHHS] MEXaHUYECKHUX BOJH.

HaGnronenue unrepdepeniimu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenue cBS3uM T'pOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYAOW U
4acTOTOM KOJEOAHUI.



HccnenoBanne CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPayKEHHE, ITPEJIOMIICHUE,
noJispu3anus, 1udpaxius, tHTepPepeHLus.

Tema 3. Onmuxka

l'eomerpuueckas onruka. IlpsgmonuHelrHOE pacnpoCTpaHEHHE CBETA B
ogHopoaHou cpeae. JIyu cBera. ToueuHblii ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne M300pakeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeTa. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIIOTHBIN TTOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrosl MOJHOIO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceeta. CroxxHbli cocTaB Oenoro ceta. L[Ber.

Cobuparorniue u pacceuBaroue JMH3bl. ToHKas TnH3a. DOKYCHOE pacCTOSTHUE
U ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoeHue n3o0pakeHuid B cOOUpAIONINX U
paccenBaroMX JUH3aX. POpMyJIa TOHKOM JIMH3BI. Y BEIMYEHUE, JaBAEMOE JINH30M.

[Ipenenbl TpUMEHUMOCTH T€OMETPUYECKON ONITHKHU.

BonnoBass ontuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTephEpEHIIMOHHOU
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HMudpakuusa cBera. Judpaknuonnas pemérka. YcioBue HaOMOACHUS
[JIaBHBIX ~MAaKCUMyMOB TP  TMaJIEHMHM MOHOXPOMAaTHYECKOr0 CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus cera.

TexHuyeckre yCTpPOWCTBA M IMPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MNPOEKIIMOHHBIM anmapar, MHKPOCKOI, TEJIEeCKON, BOJOKOHHAs
ONTHKA, TU(PPAKITUMOHHAS PEIIETKA, TTOJISIPOUI.

Llemoncmpayuu

[IpsAMONIMHENTHOE PACTIPOCTPAHEHUE, OTPAKEHUE M TIPEIIOMIICHHE CBETA.
OnTuveckue mprudopHI.

[TomHOe BHYyTpEeHHEE OTpaxkeHue. Mozens cBeToBoa.

HccnenoBanue cBOMCTB N300pakeHUI B JTMH3AX.

Mopenu MUKpocKomna, TEJIECKOIa.

Habmronenue nnrepdepeniiuu cpera.

Habnronenue audpakiuu ceera.

Habmronenue nucmnepcuu cBeTa.

[TomyyeHune cnekTpa ¢ MOMOIIBIO PU3MBI.

[TonyyeHue crnekTpa ¢ MOMOIIbIO TUPPAKITUOHHONW PEIIETKH.

Habnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul



N3mMmepenune nokaszaresns NpesioMICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300pakKeHUH B JIMH3AX.
Habnronenue aucnepcuu ceera.

Pa3znen 6. OcHOBBI cienHAJIBHON TEOPUH OTHOCUTEIBHOCTH
['paHu1bl TPUMEHUMOCTH KJIaCCUUECKOM MeXaHUKHU. [locTynaTsl cnennanbHON
TEOPUU OTHOCUTEIHLHOCTU: UMHBAPUAHTHOCTh MOJYJISI CKOPOCTU CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHUE BPEMEHU U COKpAILCHUE
JUIMHBI.
DHEPrusi ¥ UMIYJIbC PEIISITUBUCTCKON YaCTHUIIBI.

CBsI3p MacChl C JHEPTUENW U UMITYJIbCOM PENSTUBUCTCKON YaCTULBI. DHEPIrus
IIOKOSI.

Paznen 7. KBanroBasi pusuka
Tema 1. dnemenmul K6AHMOGOU ONMUKU
®oronsl. ®opmyna [1nanka cBsizu 3Heprun GOTOHA C €ro YaCTOTOM. DHEPTUs
Y UMITYJIbC (POTOHA.
OtkpeiTe u uccienoBanne Gporodddexra. OnbiTel A. I'. CToneToBa. 3aK0HbBI
dotordpdexra. YpaBuenue OuHmTerHa s hoTodddekra. «KpacHas rpanuiia»

dbotorpdexra.

Hasnenue ceera. OnwiTel I1. H. JIebenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U TMPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYMK, CoTHEUHAsi OaTapes, CBETOIUO/I.

Llemoncmpayuu

®o10o3¢(hHeKT Ha yCTaHOBKE C IMHKOBOW TUTACTHHOM.

UccnenoBanue 3akoHOB BHeHEro GpoTodddekra.

Ceeroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmnwiTel Pe3epdopaa mo paccessHui0 o -4acTHIL.
[ImanerapHas Mmoguenb aroma. Ilocrymarel bopa. M3nyuenwe u moryomieHue
(GbOTOHOB MpU TEpexoje aToMa C OJHOTO YpPOBHS JHEPruu Ha Apyrou. Bumwi
cnekTpoB. CIIEKTp YPOBHEW SHEPIUU aTOMa BOJOPOIA.

BonnHoBelie cBoiicTBa yactuil. Bonnsl ae bpoiing. KopnyckysisipHO-BOJTHOBOM
Ty aJIA3M.

CrnoHTaHHOE U BBIHYXJECHHOE U3TyUCHUE.

TexHnuecknue yYCTPOMCTBA M IIPAKTUYECKOE ITPUMEHEHME: CIIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenve NIMHBI BOJIHBI JIa3epa.

Habnronenue nuHenvaTsiX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

Habmronenue nuHeyaToro CriekTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTBI, JI0KA3BIBAIOLIUE CIIOKHOCTh CTpOeHUs sapa. OTKpeITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopna 1mo  ompeneneHuro  cocTaBa
panumoakTuBHOTO wu3nmydeHus. CBoiictBa anbda-, OeTa-, ramMMma-u3ITydCHUS.
Biisinue pairoakTUBHOCTH HA KUBbIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykinoHnHas moxens siapa [eiizenOepra—
NBanenko. 3apsy sapa. MaccoBoe uncio sjpa. M30Tormsl.

Anbda-pacniaf. DIEKTPOHHBIM W TMO3UTPOHHBIN OeTa-pacman. [ amma-
U3JIly4eHue. 3aKOH PaJuO0aKkTUBHOTO pacrajia.

DHeprus CBSA3M HYKJIOHOB B Ape. S nepuble cuibl. JledekT Macce sapa.

AnepHsbie peakuuu. JleneHue u cUHTE3 Aaep.

Anepusiii peaktop. TepmosiaepHsiii cuHTe3. [IpoOaeMbl U MEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI SIAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITUE MTO3UTPOHA.

Mertoabl HAOMIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHULI.

®dyHIaMeHTaIbHbIe B3aUMOACUCTBUA. ENMHCTBO (PM3HUECKOM KapTUHBI MUPA.

TexHuyeckue ycTpoMcTBa M MPAKTUYECKOE NMPUMEHEHHE: TO03UMETP, KaMepa
Bunbcona, snepHsbiil peaktop, aToMHast 0omoa.

Llemoncmpayuu

CUY€TUnK HOHU3UPYIOLIUX YaCTHULL.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

HccnenoBanue TpekoB YacTHil (10 TOTOBBIM (oTorpadusm).

Pa3znes 8. DiieMeHTbI aCTPOHOMMH M ACTPOPUZUKHU

Oramnbl pa3BuTHs acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMUH.

Bun 3Bé3gnoro neba. Co3Be3nus, sipkue 3BE3AbI, IUIAHETHI, UX BUIUMOE
JIBIDKCHUE.

CoaHeyHas cucTema.

Connne. ConHeuHasi akTMBHOCTh. Mcrounuk sHeprum CoJiHIIA W 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTepUCTHKHU. Jlmarpamma «CHEKTpajJbHBIA Kiacc —
CBETHUMOCTB». 3BE3NIbI TJIABHOM ITOCJICIOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJi 3BE3]] TJIABHOUM MOCJEN0BAaTEIbHOCTU. BHYTpeHHEEe CTpOeHHE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoIonMU CoJlHIA U
3BE3]1. DTaNbl )KU3HH 3BE3I.

Muieunsiii I[TyTe — Hama ['amaktuka. [lTomoxenne u naBwxkeHue ComnHia B
INanaxtuke. Tunel ranakruk. Paguoranaktuku u xBasapbl. YEpHbBIE IBIPHI B AIpax
TAJIAKTHUK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa66sa. Pazberanue raiakTuk.
Teopus bosbiioro B3peiBa. PeMKTOBOE U3TyUYECHUE.

MacmrabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

HaGnronenus: HEeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJIA ONpeaeSICHUs MOJ0KEHN HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CeBEpHOro MOIyIIapus U IPKUE 3BE3/BI.

Ha6nronenus B reneckon JIynsl, mnanet, Maeunoro [lyTu.

O6o0maroniee NOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOH cpepax NeaTeaTbHOCTH YEIO0BEKa, pOJib U MECTO (PU3UKHU
Y aCTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHHE MUpPA, POJb (PU3NYECKON TEOPHUH
B )OpPMUPOBAHUY MIPEACTABICHUH 0 GU3HMUECKON KapTUHE MUPA, MECTO (hU3UIECKOM
KapTUHBI MHpa B OOIIEM pSOy COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEICTABJICHUMN O PUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MAaTEMaTHKH,
OuoJI0THH, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOIOB HAYYHOTO
NO3HAHUA: SIBIEHWE, HAay4YHbIA (akT, rumnore3a, (Qpuanyeckas BeIUUYMHA, 3aKOH,
TeOpHsl, HAOIIOJEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3BMEPEHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPAaBHEHUN, TPUTOHOMETPUYECKHE
(YHKIMHU: CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPhl U MX IMPOEKIMH HA OCU KOOPJMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKUUH, MNPU3HAKK TMOJ00US TPEYTroJbHUKOB,
OIpe/ieNIiCHUE MIOIAAN MIOCKUX (GUTYp B 00bEMa Tell.

Buonocus: »nekrpuueckue SBIEHUS B JKUBOM NpUPOJE, KojeOaTenbHbIE
JBW)KEHUS B )KMBOHM MPUPOJIE, ONITUYECKUE SIBIEHUS B KUBOW NMPUPOAE, ACHCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYypa TBEPABIX
TEJI, MEXaHU3MbI 00pa30BaHUS KPUCTATNINYECKON PEIIETKH, CIIEKTPaIbHBINA aHAJH3.



l'eocpachus: MarHUTHBIE TIONIOCA 3€MJIM, 3K MAarHUTHBIX DY,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKa3aHUE 3eMIICTPSICCHUM.

Texnonoeusa: IJHWHUM DIEKTpONEpenady, TEHEPATOpP MEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENb, WHAYKIHMOHHAS I€Yb, paaap, PaauONPUEMHUK, TEIECBU30P,
anteHHa, tenedon, CBU-neub, MPOEKIIMOHHBIN amnmapaT, BOJIOKOHHAsi OMNTHKA,
COJIHEUHas OaTapes.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yudeOHoro mpeamera «®Pusnka» Ha YPOBHE CpPEIHEro OOIIETro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIICUHUTh JOCTHKCHHE CIICIYIOIMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS y4eOHOro npeamera « Du3ukay JOKHbBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEN JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHUX  YOCXKICHUW, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOro OOIlEeCTBa, pPacCUIMpPEHUE >KU3HEHHOTO
OMbITA U OMbBITA JEATEIBHOCTH B MPOIECCE Pealn3alii OCHOBHBIX HaINpaBJICHUM
BOCIIUTATEIILHOW IE€SITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TO3UIIMU 00YHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATUHE  TPAJUIMOHHBIX  OOIIEYEIOBEYECKUX  T'YMAHUCTHUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpECAX I'PAXKIAHCKOIO
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABICHUHN B 00pa30BaTEIbHON OpraHU3alnu;

YMEHHE B3aUMOJICUCTBOBATH C COI[MATLHBIMUA HHCTUTYTaMH B COOTBETCTBUU C
uxX QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOM ACSITEIIBHOCTH;

2) NaTPUOTU4YECKOT0 BOCTINTAHUSA:

c(hOpMUPOBAHHOCTh poccHiicKkoi Ipa’KIaHCKON UJECHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHWBATh CHUTYallUI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHME JJUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUHUBOTO OYYIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYAsk ICTETUKY HAYYHOI'O TBOPUYECTBA,
IpUCYLIEro (pU3NYEeCKOol HayKe;



5) Tpy10BOI0 BOCIIUTAHMS:

MHTEpPEC K pa3IMuHbIM cdepam npodhecCuOHATbHON NEeATeTbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOD
Oynymie mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUHN BCEU KU3HH,

6) 3K0J10rHYeCKOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTb SKOJOTUYECKOW KYJIBTYpPbI, OCO3HaHUE IJIO0ATBHOTO
XapaKTepa SKOJIOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHUE U OCYILIECTBICHUE ACUCTBUN B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HAHUS LEJIEeH YCTOUUYNBOTO PA3BUTHUS YEJIOBEUYECTBA;

pacuIMpeHre OmbITa JEATEIbHOCTH SKOJOTMYECKOM HAlpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCA 3HaHUH Mo (Pu3ukKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAYYHOH JESITEIbHOCTH, TOTOBHOCTH B TIpOIIECCE
U3Yy4YeHUS! PU3UKHU OCYIIECTBISATh MPOSKTHYIO U UCCIIEOBATENBCKYIO JACSTEIBHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIC yYeOHbIe 1eHCTBUSA
ba3oBrble 1oruyeckue qeicTBus:
CaMOCTOATENIbHO  (hOpPMyJIMpOBaTh W aKTyalIU3HpoBaTh  MpoOieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LENN IEATEIIBHOCTH, 3aJaBaThb IMAPAaMETPbl U KPUTEPUU HX
JNOCTUKECHMUS;
BBIBIIATb ~ 3aKOHOMEPHOCTM M IIPOTUBOPEYMS B PacCMaTpUBAEMBIX
(U3NYECKUX SIBICHUSAX;
pa3palaTbiBaTh IUIAH PELICHUs MPOOJIEMBbI ¢ YYETOM aHalIM3a MMEIOLIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBHI B ACATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKU IIOCIIEICTBUM AEATEIBHOCTH;
KOOpDIMHUPOBaTb U  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOIO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
pPa3BUBATh KPEATUBHOE MBIIIVIEHUE IPH PEILICHUH KU3HEHHBIX MPOOJIEM.
ba3oBrblie ucciieroBare/ibCKue ACHCTBUSA:
BJIaJICTh HAYYHOW TEPMUHOJIOTHEM, KIFOYEBBIMU IOHATUAMU U METOJIAMMU
(du3nyecKoil HayKu;



BJIAJICTh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIBCKON M MPOEKTHON AESTEIbHOCTU
B 00ylacTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIbHOMY MOUCKY
METOJIOB pelieHHs 3afad (PU3UUECKOrO COJEp)KaHWs, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB IMO3HAHUS;

BJAQJ€Th BHUAAMU JEATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIpPETAUN, TPEeOOpPa3OBaHUI0O M TPUMEHEHHUIO B PA3IMYHBIX Yy4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (HU3UKU;

BBISIBJISITh IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyalIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PeIIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHUIA, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBAaTh TIOJIYYCHHBIE B XOJI€ PEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCThH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyJIHMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEbHOU
JESTETLHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3MKe B MPAKTUYECKYIO 00JacTh
KU3HEJEATEIIbHOCTH;

yMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIaCTel;

BBIJIBUTATh HOBBIE UJICH, MPEJIaraTh OpUrHHAIBHBIC TOAXOAbI U PEIICHMUS,;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pab6ora ¢ undgopmanueii:

BJIa/ICTh HABBIKAMH MOJIy4eHUS WHGOPMAIMU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH IOUCK, aHalu3,
CUCTEMATH3AlMI0 U HMHTEPIpeTaruio WHOOPMAIIMU Pa3IUYHBIX BUIAOB U (opm
MIPEICTaBICHHUS,

OILICHMBATH IOCTOBEPHOCTH HH(OpMAIn;

UCTIONB30BaTh  CpeACTBAa  WHQPOPMAIMOHHBIX W KOMMYHUKAIlMOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a51a4 ¢ COOTFOICHNEM TPEOOBAHMI APTOHOMHKH, TEXHUKH 0€30TTaCHOCTH, TUTUEHBI,
pecypcocOepekeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0Ee30I1aCHOCTH;

co37aBaTh TEKCThl (U3MUECKOTO COJEp’KaHUS B pa3IMYHBIX (opmarax ¢
y4€TOM Ha3zHaYeHHsI MHPOPMAIIUH U [IEJICBOW ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
(GbopMy IIpenCTaBICHUS U BU3yaIU3aLUU.

KoMMyHHMKAaTHBHBIE YHHUBEPCAJIbHbIE YUeOHbIe AeiicTBHS:
OCYIIECTBIISTH OOIIEHNE Ha YPOKaX (PU3UKHU ¥ BO BHEYPOUHOU JCSITEIBHOCTH;
pacrmo3HaBaThb  NPEANOCHUIKM  KOHQJIMKTHBIX  CUTyallMd W CMAr4arth
KOH(DJIUKTHI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEICTB;

IIOHUMATh W HMCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W UHIAWBUIYAJIbHOU
paboThI;

BEIOWPATh TEMATHKy W METOJBl COBMECTHBIX JCUCTBUU C y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEH KKIOTO WICHA KOJJIEKTHUBA,

MPUHUMATh LEJIM  COBMECTHOM  JIESITEJIIbHOCTH, OPraHU30BbIBaTh U
KOOPJMHUPOBATh JIEMCTBUS MO €€ HOCTHXKEHUIO: COCTABJIATH IUIAH JIEMCTBUU,
pacrpenensaTh pojid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OIICHHBATh KAYECTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHHKA KOMaH bl B OOIIIHIA
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE TMIPOEKTHI, OLECHUBATh MICH C IIO3UMLUUA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLLIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYAIUAX, IIPOSIBISATH TBOPYECTBO U BOOOpaKEHUE, ObITh HHUITUATHBHBIM.

Peryn1siTuBHBIC YHUBepCaJIbHbIe Y4eOHbIe 1eiicTBUS
Camoopranu3anus:

CaMOCTOSTENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JESATEIBHOCTh B 00JIaCTU
GU3UKM W aCTPOHOMHUH, BBISIBISATH MPOOJEMBI, CTaBUTh W (POpMyIUpOBaATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJATh IUIAH PEUIEHUS PACYETHBIX U KAYECTBEHHBIX
3aJ1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl C yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JABaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclMpATh paMKd y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUMN;

JieNaTh OCO3HAaHHBIM BBIOOp, AapryMEeHTUpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTh 3a pEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO JPYAULUU B 00JacTH
(bu3MKH, MTOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJVIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHBBI B JIE€SITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM;

BJAJ€Th  HABBIKAMM  TO3HABATENBbHOM  pedJekcud KaKk  OCO3HaHUSs
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENBHBIX IPOLECCOB, HUX pPE3yJbTaTOB U
OCHOBaHMI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pelIeHus;



YMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO IPUHHUMATH PEIICHUS IO HX
CHI)KCHHUIO,

IPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX IIPU aHaJIM3e pPe3yJbTaToOB
TESATCIILHOCTH,

PUHUMATH ce0s, TOHMMAasi CBOM HEJIOCTATK! M IOCTOMHCTBRA,;

IPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPU aHaJIM3e pPe3yJbTaTOB
JEATCIILHOCTH,

IPU3HABATh CBOE TMPABO U MPABO APYTUX HA OIMIHOKH.

B mporiecce nocTrkeHNs TUYHOCTHBIX PE3YJIBTATOB OCBOCHHSI POTPAMMEI TIO
busnke IS YpPOBHS CpeaHero o0mero o0pa3oBaHUS y OO0ydYarOmUXCs
COBEPIIIEHCTBYETCS AMOITMOHATLHBIN HUHTEJUICKT, MIPEIO0JIararoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE AMOITMOHAIEHOE
COCTOSIHUE, BUJICTh HAMPABICHUS PA3BUTHS COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIHMPOBAaHMS, BKIIIOYAIONMIETO CaMOKOHTPOJb, YMEHHE IPHHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBCACHHE, CIIOCOOHOCTh aJalTHPOBAThCA K
HSMOIMOHAJILHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHECH MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHUE K JTOCTH)KCHHIO 1IETH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HWCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMITIATHH, BKJIIOYAOIICH CIIOCOOHOCTh MMOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €r0 IPU OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemiaTb KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K koniry o0yuenus B 10 kjacce mpeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIITUXCSI YMEHUIA:

JEMOHCTPUPOBATh HAa MPUMEpax Pojb U MeCTO (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpa, B PAa3BUTUH COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUH, B PAKTUYECKOU IEATEIIbHOCTH JIFOACH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS M3YYCHHBIX (U3UYECKUX MOJEINEH:
MaTepHalibHasl TOUYKa, MHEpLHUAIbHAs CUCTEMA OTCUYETA, AOCOIIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOJAEJIHU CTPOCHUS T'a30B, KUJIKOCTEW M TBEPIBIX TEJI, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PeIICHUH PU3NYECKUX 3a]1a4;

pacno3HaBath (pu3MUYECKHUe SBJICHUS (IIPOLECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHHWKH, MOJICKYJISPHO-KUHETHYECKON TEOPUU CTPOECHHUS BEIIECTBA U



IEKTPOAMHAMUKH: PABHOMEPHOE Y PABHOYCKOPEHHOE IPSIMOJIMHENHOE IBUKECHHE,
CBOOOJIHOE MaJIEHUE TN, JIBMKEHHUE MO OKPY>KHOCTH, MHEPLUs, B3aUMOJEHCTBUE
Ten, AMpdy3usi, OpOyHOBCKOE JBUKEHUE, CTPOCHHUE KUAKOCTEH M TBEPABIX Tel,
U3MeHeHue o0bEMa TeNl NMpU HarpeBaHuU (OXJIAXKICHHM), TEIJIOBOE paBHOBECHE,
UCIIapeHUE, KOHACHCAlUs, IUIaBICHUE, KPUCTAUIM3alUs, KHUIICHHE, BIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JaBJICHUS ra3a MpU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBA3b MEXIy ITapaMeTpaMM COCTOSIHUA Ta3a B M30IPOLIECCaX, ANEKTpU3auus TeEl,
B3aMMOJICHCTBUE 3apsJIOB;

OMHCHIBATh MEXAHWYECKOE JIBKEHHUE, MCIONb3YsS (PU3UUYECKHE BEIUYUHBL:
KOOpJIMHATa, NYyTh, IEPEMELICHUE, CKOPOCTb, YCKOpPEHHWE, Macca Tejla, CHIIA,
UMITYJIBC TeJla, KUHETHYECKash DHEPrus, NMOTCHIUANIbHAs DHEPrUs, MEXaHU4eCcKas
paboTa, MexaHUYecKas MOIIHOCTh; MpPU ONHCAHUM MPABUIBHO TPAKTOBAThH
(U3HYECKUI CMBIC HUCHOJIb3YEMbIX BEJIMYMH, UX O0O3HAUEHUS M €IMHHIIbI,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHMHY C APYTUMHU
BEJIMYNHAMU;

ONKCBIBATh H3YyYECHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCHONB3Ysl (PU3MUECKHE BEJIMYMHBL: [JaBJICHHE Tra3a, TEeMIIepaTrypa, CpeaHss
KMHETHYECKasi HEPrusl XaOTUYECKOTO JIBMXKEHMSI MOJIEKYJ, CPeIHEKBaIpaTHYHAs
CKOPOCTh MOJIEKYJ, KOJHWYECTBO TEIUIOTHI, BHYTPEHHsA JHEprus, pabora rasa,
KOA(QGUIIMEHT TMOJIE3HOTO JEWUCTBUS TEIJIOBOTO JBUTATENsl; IMPU ONUCAHUU
IOPaBWIBHO TPAaKTOBaTh (PU3MUECKUN CMBICA HCIOJb3YEMBbIX BEJIWYUH, UX
00O3HAaYeHUsT W EIUHUIBI, HAXOAUTb (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(U3HYECKYIO BEIUYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUEHHBIE SJEKTPUUECKHE CBOMCTBA BEUIECTBA U 3JIEKTPUUECKUE
SBIIEHUS (IIPOLIECCHI), UCTIONB3Ys (DU3HUECKUE BEIMYUHBL: AJIEKTPUUECKUUN 3apsl,
IEKTPUYECKOE I0JI€, HAIPSLDKEHHOCTD I0JIs1, TOTEHIMA, PA3HOCTh MMOTEHIUAJIOB;
OpU ONHUCAHUM MPABUIBHO TPAKTOBAaThb (PU3NYECKUN CMBICT HCIOIb3YyEMbIX
BEJIMYMH, MX OOO3HAUYEeHMs] M EAMHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIIME
JAHHYI0 (PU3UYECKYIO BEJIMUHMHY C APYTUMH BEIMUYUHAMH;

aHAJIM3UPOBATh (PU3UUYECKUE TPOLIECCHl U SBJICHUS, HCIONb3Ys (PU3NUECKHEe
3aKOHBI Y MPUHLMIIBL: 3aKOH BceMupHoro tsarorenus, I, Il u III 3akons HeroToHa,
3aKOH COXpPAHEHUs MEXAHWYECKOW DJHEPruu, 3aKOH COXPAaHECHMsI HMIIYJIbCa,
OPUHIUI CYNEPIO3UIMK CWJI, NMPUHLHUII PABHONpPAaBUS HMHEPLUUATIBHBIX CHCTEM
OTCU€TA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOECHUS BELIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPrUu TEIUIOBOI'O JBHUKEHUS MOJEKYI C
aOCOJIFOTHOM TeMIlepaTypoM, MepBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHEHUs
AIEKTPUYECKOrO 3apsifa, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA, €0 MAaT€MaTUYECKOE BBIPAKEHHE U YCJIOBHS (TpaHULbI,
00J1aCTH) MPUMEHUMOCTH;



00BSACHATH OCHOBHBIEC TPUHITUIIBI ACHCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOKWCTB; pa3audaTh YCIOBHUS MX OC30MACHOTO MCIOJIb30BAHUS B TIOBCEIHEBHOM
KU3HH,

BBITIOJTHATH OKCIIEPUMEHTHI 110 HCCJICAOBAHHWIO (PU3WYECKHUX SIBICHUN U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUM, MPHU 3TOM
bopMyIHpoBaTh MPOOIEMY/3a/1auy B TUIIOTE3Y y4eOHOTo SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHUS, IIPOBOJIUTH ONBIT U (POPMYITUPOBATH
BBIBOJIBL

OCYIIECTBIISITh MPSIMBbIC U KOCBEHHBIC M3MEPEHUST (U3HMUECKUX BEITUYMH, IIPU
TOM BBIOMpATh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTENH U3MEPEHHUI;

UCCJIeIOBaTh  3aBUCHUMOCTH  MEXIy  (U3MYECKUMHU  BEIIMYMHAMU  C
WCITIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, TMpPU ATOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3yJILTATHI MOTYUYEHHON 3aBUCUMOCTH (PU3NUECKIX BEJIMYNH B BHJIC
TaOHIl ¥ TPaPUKOB, JEJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHMUS;

coOmro/1aTh MpaBwiia 0€30MacHOro0 TpyJia MpU MPOBEICHUM UCCIICIOBAHUMA B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOW W IMPOEKTHOM
NEATETHPHOCTH C HMCIOJB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOTO
000pyIOBaHUS;

pemarh pacuéTHblE 3aJaddl C SBHO 3aJlaHHONW (DU3WYECKON MOJEIbIO,
UCTOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaM3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3UYCCKYIO MOJICNb, BBIACIATh (U3MUCCKUE BEIUYHHBI U (OPMYJIBI,
HEOOXOoaMMBIC I €€ pElICHHs, TPOBOIUTh PAacU€Thl M OIEHWBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3HUCCKON BEINIUHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BHICTPAUBATH JIOTHYECKH HETPOTHBOPECUUBYIO
IEMOYKY PACCYXKIECHUN C OMOpOM Ha HM3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuYecKue sIBICHNUS;

UCIIOJTb30BATh NpH  pemieHHd  y4eOHBIX ~ 3aJa4  COBpPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTUH TSI TIONCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIAN
Y TIPEJICTaBIICHUS YYCOHON U HAYYHO-TIOMYJISIPHON WH(MOPMAINH, TOTYyYeHHON U3

Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJTyYaeMYI0 HH(POPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apYOekKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAYKH, OOBSICHECHHE TIPOIIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (DU3UKE B TOBCEAHEBHOM KU3HU IS
oOecrieueHus 0E30MaCHOCTH TpU OOpaIllEeHUH € TPUOOpaMU U TEXHHUYECKUMHU
YCTPOMCTBAMHU, NI COXPAHEHUS 30OPOBbSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
TOBEJICHUA B OKPYKAKOLIEH Cpele;



paboTatb B TpYIIE C BHIIOJHEHUEM pa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TpPyNIbl, PAMOHAIBHO paclpeneisTh OO0S3aHHOCTH U
IUTAHUPOBATH JICSITEIIBHOCTh B HECTAHJAPTHBIX CUTYAIlUSIX, aJICKBAaTHO OICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIEMBI.

K xoniy o0ydenus B 11 kJjiacce mpeIMeTHBIE pe3yIbTaThl HA 0a30BOM yPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMCHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTHH COBPEMCHHOW TEXHUKH W
TEXHOJIOTHIA, B MPAKTHUYECKOW AEATETbHOCTU JIOJACH, IEJIOCTHOCTh M €IUHCTBO
buznyecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3MYECKUX MOJIEIIeH:
TOYEYHBIN JEKTPUUYECKUN 3apsif], Ty4d CBETa, TOYCUHBIH UCTOUYHUK CBETA, SiFCpHAs
MOJIeJb aTOMa, HYKJIOHHas MOJETh aTOMHOTO SApa MPU PEHICHUU (PU3NIECKUX
3ajady;

pacrio3HaBaTh (pU3MUYECKHE SBICHUS (TIPOIECCHI) M OOBSICHATH UX HA OCHOBE
3aKOHOB DJIEKTPOJIMHAMHUKN M KBAHTOBOUW (DU3UKH: dJIEKTPUUECKAsE TPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCUCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, DJJICKTPOMAarHUTHAasT WHIYKIWSA, JEWCTBHE MAarHWUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsil, SJICKTPOMArHUTHBIE KOJEOaHUS WU
BOJIHBI, TPSIMOJIMHEWHOE pPaCHpOCTPaHEHUE CBETa, OTPAKEHUE, MPEITOMIICHHE,
uHTeppepeHus, audpakuus U TOJApU3ALMS  CBEeTa, JUCIEPCHUs CBETa,
dbotoanekTpudeckuii 3gdext (poTodrddexT), CBeTOBOE AaBiICHNE, BOSHUKHOBEHUE
JUHEHYaTOro0 CIEKTpa aToMa BOAOPOJAa, €CTECTBEHHAs W HUCKYyCCTBEHHAs
PalMOaKTUBHOCTD;

OMHCHIBATh W3YUYEHHBIE CBOWCTBA BEIIECTBA (JIEKTPUUECKHE, MarHUTHBIC,
ONTUYECKHE,  DIEKTPUYECKYIO  TPOBOAUMOCTH  PA3JIMYHBIX  Cpel) U
AIIGKTPOMATHUTHBIC SIBICHUSA (TPOIECCHI), HCMONB3Ys (DU3MUECKHE BEITHMYNHBI:
AIIEKTPUYECKHUI 3apsij], CHJIa TOKa, DJEKTPHUECKOE HAIMpPsDKEHUE, DICKTPUUYECKOe
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABUKYINAs CUjia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cuina Awmmepa, cuia JlopeHia, WHIYKTUBHOCTD
KAaTyIIKW, HEPrusl 3JEKTPUYECKOTO M MAarHUTHOTO TMOJei, MepuoJl M YacToTa
KoieOaHuil B KoileOaTenmbHOM KOHTYpe, 3apsii H CHila TOKa B TIpoIecce
TAPMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHWid, (OKyCHOE pacCTOSHUE W
ONTUYECKasl CWUJia JIMH3BI, TIPU OMHCAHWUHU TMPABWIBHO TPAKTOBATh (DU3MUECKUN
CMBICIT HCIIOJI3YEMBIX BEIIMYUH, WX OOO3HAYEHUSI W E€IWHUIIbI, YKa3bIBaTh
(bOpMYyJIBI, CBA3BIBAIOIINE TAHHYIO PU3NUYECKYIO BETUYHUHY C IPYTUMHU BETMIMHAMH,

OMHCHIBATH M3YyUYCHHbIE KBAHTOBBIC SIBIICHUS W TIPOLIECCHI, HCIOIb3Ys
(GU3NYEeCKUE BETUYHMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JUJIMHA BOJHBI H



4acTOTa CBETA, SHEPTUs U UMITYJbC (OTOHA, MEPUOJ TOJIypaciaia, SHEPTrUs CBSI3U
aTOMHBIX SI7€pP, NPU OIMCAHWU TPABWIBHO TPAKTOBAaTh (PU3MUECKHH CMBICI
WCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUCHUS W CIAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBSI3BIBAIOIME JaHHYI0 (U3WYECKYI0 BEIUYMHY C JIPYTUMH BEIUYUHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEITNUUHBI,

aHAIM3UPOBATh (PU3NYECKUE MPOIIECCH M SBIICHUS, MCIONB3YS (PU3NISCKUE
3aKOHBI M MPUHIUIBL 3aK0H OMa, 3aKOHBI TOCJIEI0BATENILHOTO U MapajieIbHOTO
COEOUHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOUN
WHIYKIIUH, 3aKOH TIPSIMOJIMHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE ODWHINTeHHa i (oTodddekra,
3aKOH COXPAaHEHMS SHEPTvH, 3aKOH COXPAHECHUS HMITYJIbCA, 3aKOH COXPaHCHHS
AIIEKTPUIECKOTO 3apsija, 3aKOH COXpAaHEHHUS MacCOBOTO YHCIa, MocTyiarsl bopa,
3aKOH PAJIMOAKTUBHOTO pacmajaa, MpHu 3TOM Pa3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKOe BBIPAKEHHE U YCIOBUSA (TpaHUIlbl, O0OJACTH)
NPUMEHUMOCTH;

OTIpEeIeNATh HAIPaBJICHUE BEKTOPAa MHIAYKIIMM MAarHUTHOTO TOJISI IIPOBOIHHUKA
C TOKOM, CUJIbl AMriepa u cuibl JlopeHna;

CTPOUTh W OINHCHIBATH H300paKeHHE, CO3/1aBaeMO€ IIIOCKUM 3E€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATDh JKCIIEPUMEHTHI IO HWCCJICAOBAHUIO (PU3WYECKUX SIBICHUN U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX HU3MEPEHUU: IMPU HTOM
dbopmyMpoBaTh MpodIeMy/3a/1auy U TUIIOTE3y Y4eOHOT0 SKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHUS, TPOBOJAUTH OMBIT H (HOPMYITHPOBATH
BBIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUsI (U3MUYECKUX BEIIUYUH, MPU
TOM BBIOMpATh ONTUMAJBHBIA CHOCOO M3MEPEHHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH OTPEIIHOCTEN U3MEPEHUM;

WCCJICIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIIOJIB30BAHUEM IPSIMBIX
W3MEPCHUI: TIPH OTOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJIE TaOmHIl U TpaduKoB,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

coOmro/1aTh MpaBwiia 6€30MacHOro TpyJa MpHU MPOBEIACHUHM UCCIEI0BAHUM B
pamMKax y4eOHOTO OJKCHEPUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKOM U MPOEKTHOMN
JESITEIbHOCTH C HCIIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOHCTB U J1a0OpaTOPHOTO
000pyIOBAHUS;

pemiath pacuéTHble 3aJayd C SBHO 3a/JlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3Ys (hr3uUecKne 3aKOHBI U MPUHIIHITBI, HA OCHOBE aHAIM3a YCIOBHS 3aa4n
BbIOMpATh (PU3UUECKYIO0 MOJIENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIIBI,



HEeoOXoauMble Jisi €€ pelleHHs, TPOBOJUTh PAaCUEThl U OILEHUBATH PEATBHOCTH
MOJIYYE€HHOI'0 3HaYeHUs (PU3UUYECKON BEIUUUHBIL;

pelaTh Ka4eCTBEHHBIE 3aJa4M: BBICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUUBYIO
LETIOYKY PACCYXAECHUM C OMOpPOM Ha M3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3nYecKue sIBICHUS,

UCII0JIb30BaTh npu  pemieHud  y4eOHBIX 3alay = COBPEMEHHBIE
nH(OPMAIMOHHBIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUN
Y TIpEJICTaBJICHHs YUeOHOW U Hay4YHO-TIOMYJIIpHON MH(pOpMAIINK, TTOJTYYEHHOHN U3

Pa3IMYHBIX UICTOUHUKOB, KPUTUUECKH aHATM3UPOBATh MOJIydyaeMyto HHGOPMAIIUIO;

OOBACHITh TPUHUMUIIBI JEHCTBUS MAalluH, NOPUOOPOB U TEXHUUECKHUX

YCTPOMNCTB, pa3inyaTh YCIOBHS UX 0€30MaCHOTO UCIOJIb30BAHUS B MOBCEIHEBHOM

KU3HH;

MPUBOJUTH MPUMEPHI BKIIaJla POCCUMCKUX U 3apyOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHUE
TEXHUKH Y TEXHOJIOTHUH;

UCIOJI30BATh TEOPETUUECKUE 3HAHUSA IO (PU3UKE B TOBCEIHEBHOM KU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpHU OOpAIEHUH C MPUOOpaMU U TEXHUYECKUMU
YCTpPOMCTBAMH, JJIsI COXPAHEHUS 370POBbSl U COOJIOICHUS HOPM 3KOJIOTHYECKOTO
MTOBEJCHUS B OKPYKAIOLIEH CpeaE;

paboTath B TpYIIE C BBIIOJIHCHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh paboOTy TPYIbI, PANMOHATIBHO PpACIPENeNsTh OOS3aHHOCTH H
MJIAHUPOBATH JCATEILHOCTh B HECTAaHJAAPTHBIX CUTYalUsX, aJIeKBaTHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PEIICHUE pacCcMaTPUBAEMOM MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHBbIE
HanmenoBaHue pa3iesioB U TeM uudpoBbIie
Ne n/m P Konrtpoasnbie | IlpakTnyeckue (ucpp )
MPOrpamMMBblI Bcero o0pa3oBarTe/bHbIC
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/Ibl HAYUYHOI'O ITIO3HAHUA
1.1 ®u3uKa 1 METOIbI HAYYHOTO MTO3HAHMS 2 bubmmorexa [IOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pa3nen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
9 Jlimavuka 7 bubmuoreka [IOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2. 1 1
3 3aKOHBI COXpAaHEHUS B MEXaHHKE 6 hitos://m_edsoo.ru/#4 1bf72
Uroro no pazneny 18

Pa3nen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJANHAMUKA

31 OCHOBBI MOJICKYJIIPHO-KUHETUYECKOU 9 1 bubnunorexa [IOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OcHo €pMOJNHA 10 1
HOBRL TCPMOTHHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEILIECTBA. 5 bubnuotexa [IOK

®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

Hroro no pazneny

24

Pa3nea 4. JIEKTPOAUHAMMUKA

bu6mmoreka [JOK
41 dneKTpocTaTika 10 https://m.edsoo.ru/7f41b£72
49 [TocTosiHHBIM 351ekTpuUeckuii Tok. Toku B 2 bubnuoreka LIOK
' Pa3IUYHBIX Cperax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KUIACC

Kosau4vecTBO 9acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iejioB U TeM (uudposbIe)
Ne i/ Konrpoabnbie | IlpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOIUHAMUKA
L1 MarnuTHoe noJie. DIeKTPOMarHuTHas 1 ) 3 bubnmnoreka [IOK
' WHTYKIIUS https://m.edsoo.ru/7f41c¢97¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHUYeCKHE U JJIEKTPOMarHUTHBIE 9 1 bubnmoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41¢97¢
MexaHU4eCKHE U 3JIEKTPOMArHUTHBIE bu6nuoreka [IOK
22 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [JOK
23 Onmika 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CTIELIUATIEHOM TEOpUH 4 ) bubnmoreka [JOK

' OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 4

Paznea 4. KBAHTOBASI ®PU3UKA

but6mmoreka [JOK

. 7| 6
4.1 DIeMEHTHI KBAHTOBOM ONTHUKHU hitos://m.edsoo.ru/ T4 1cYTc
4.2 Crpoenue aroma 4 bubnmoreka [JOK



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/7f41¢97¢

43 ATOMHOE SApO

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazgeny

15

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJeMEeHTBI aCTPOHOMHUU B aCTPODUIUKU 7 buommorexa LOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazgeny 7
Pa3nesn 6. OBOBLIAIOHIEE IOBTOPEHUE

61 Obobuaromee nopToperite 4 l?t?fs?/?nifdiigr?/fﬂlwk
Hroro o paszneny 4
Pe3epBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kouun4yecTBo yacoB DJIeKTPOHHbIE
Ne Jlara uudpoBbie
Tema ypoka Koutpoabublie | IlpakTnueckue p
n/m Bcero u3yyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchbl
dusuka — "Hayka o IpUpoE.
1 Hayunsie MeT(}), bl HOLﬁ-IaI:-II/IH 1 bubmmorexa HOK
Y . https://m.edsoo.ru/ff0c32e2
OKPYXaIoIIEero MUpa
Poine 1 MecTo Gpu3uku B

) (bopMHpPOBaHUM COBPEMEHHOU | bubmmorexa [JOK
Hay4YHOU KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATEIbHOCTH JIIOJIeH
MexaHn4ecKoe IBUKEHHUE.

3 OTHOCHTEIHBHOCTHh MEXaHHYECKOTO | bubmuoreka [IOK
nsrxeHus. [lepemelenue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NIPAMONIMHENHOE 1 bub6nuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE PSAMONIMHEITHOE 1 bubnuoteka [IOK
JBUKCHUEC https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe masieHne. Y CKOpeHue 1 bu6mmoreka [JOK
CBOOOJIHOTO TAJCHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuneiHoe 1BIKECHUE.

7 I[EI/DKeHI/Ie MaTepUATBLHON TOYKH T10 1 bubmmorexa [OK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHocutensHoCcTH ["anumes. 1 bubnuoreka [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

HNuepuunanbHble CUCTEMBI OTCUETA.
ITepBsiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunuun

bu6mmoreka [JOK

9 CyINepno3uIuu cuil. Bropoit 3aKoH
N https://m.edsoo.ru/ff0c3be8
HreroTona aiis maTepuanbHON TOUKU

10 Tperuii 3axon HeroToHa J11s1 bubmuoreka [IOK
MaTepHUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOTro TsroteHus. Cumna

11 TskecTu. [lepBas kocMuueckas Bubnmorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoteka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koadpuuuent tpenus.

13 Cuna Cf))l'[ OTHBneI({i)I/qu)I npu )IBI/DieHI/H/I bubmmorexa [IOK

p p https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WJIU ra3e
[TocTynarenbHOe U BpalaTelibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunoreka [JOK
MowmenT cuinbl. [liieuo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOTO TEIIA
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUATIBHBIX TOYEK. bubnuoteka [IOK
WMmynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE IBH>KEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 KuHetndeckas sHEprus MaTepruaIbHOU bubnuoteka [IOK
Touku. Teopema 06 u3MEeHEHUN https://m.edsoo.ru/ff0c4502
KWHETHYECKOU DHEPTUU

17 [ToreHumanpHas sHEPrusl. bubnuoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenunanpHas HEPrUs YIIPYTO
N1e(pOpPMHUPOBAHHON NPYKUHBI.
[ToreHuunanbpHas SHEpruUs Tena BOIU3U
MOBEPXHOCTHU 3eMJIII

https://m.edsoo.ru/ff0c461a

18

[ToreHnanpHble U HEMOTEHIIMATIbHbIE
cuiibl. CBA3b paboThI
HETIOTeHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YJHEPTUU CUCTEMBI TEJI.
3aK0H COXpaHEHUSI MEXaHUIECKON
SHEPTUH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopartopHas pabota
«MccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHEHHEM MEXaHHMUYECKOW DHEPTUU
Tella Ha IPUMEPE PaCTHKSHUS
PE3UHOBOTO KTyTa

20

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0oHbI
COXPAHEHUS B MEXAHUKE»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE [TOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nskenue. Auddyzus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrtep ABUKEHUS U
B3aUMO/ICHCTBUS YACTHI] BEIIECTBA.
Moenu cTpoeHHs ra30B, KUIKOCTEN
Y TBEPJBIX TET

23

Macca monekyn. Konnuecto
BemlecTBa. [loctosiHHas ABoraapo

24

TermmoBoe paBHOBecue. Temreparypa
u e€ u3mepenue. lllkana remneparyp



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

Ienbcus

HUneanpubiii raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcouroTHas TeMIIepaTypa Kak Mmepa

2% CpeHel KHHETHYECKOM SHEPTUr bu6nnoreka [IOK
JIBU>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoHn JlaapToHa. ["a30BBIC 3aKOHBI
JlaGopaTopHnas pabota

)% «/ccnenoBanne 3aBUCUMOCTH MEXTY
napameTpamu COCTOSHUSA
Pa3peKEHHOrO Ta3a»

29 H3onponeccel B uacaIbHOM Ia3e v UX bubnuoreka [IOK
rpaduueckoe MpeacTaBiIcHIe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U

30 criocoOsI e€ n3menenust. Konnuectso bubnuoteka [IOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTrusi OJHOATOMHOTO UJIEAIbHOTO
rasa

31 Bunage! Teruionepenaun buGnnorexa [IOK

https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMI0EMKOCTD BEIIECTBA.
bu6mmoreka [JOK
32 KoanuecTBo TemnoTsl npu
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AanadaTHbIN Mpolecc

3 [IepBblil 3aKOH TEPMOAMHAMUKHU U €TO bub6nuoreka [IOK
IIPUMEHEHHUE K U30IIpoLeccaM https://m.edsoo.ru/ff0cSefc

34 HeobOpaTtumocTs porieccoB B bubnuoteka [IOK



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

npupoze. Bropoii 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

[Ipunuun peiicreus u K11/ rerioBoit

bu6mmoreka [JOK

35
MalIuHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KII/

37 DKOJOTHYECKHEe MPOOIEMBI
TETIOPHEPTETHUKN

18 O6o06maromuit ypok «MosekynspHas bubnuotexa [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabora no reme

39 «MonexynsipHas puznuka. OCHOBBI Bubmmorexa LIOK

YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI»

40 [TapooOpazoBaHre 1 KOHICHCAIHS. bubnuoreka [IOK
Hcnapenue n kunenue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIIbHAS

41 BJIAKHOCTh BO31yxa. HachleHHbII bubmmorexa [IOK

yxd. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramumueckue n

4 amopdHble Tena. AHU30TPOIHS bubnuoreka [IOK
CBOMCTB KpucTa/IoB. XKujakue https://m.edsoo0.ru/ff0c6510
kpuctamuibsl. CoBpeMEHHBIE MaTepHAITbI
[InaBneHue u KpucTamIM3aLUs.

P B bu6mmoreka [JOK
43 VY enpHas TEoTa IMJIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybmumanus
bubmuoreka [IOK
44 YpaBHeHHE TEIIOBOT0 OanaHca
P https://m.edsoo0.ru/ff0c6820
45 DnekTpusanus Tea. DIEeKTPUIECKUMA bubmmoreka [JOK

3apsn. JIBa BU1a SIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bee



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

3apsiioB

[IpoBOAHMKH, TUAIEKTPUKH U

bu6mmoreka [JOK

46 MOJIYIIPOBOIHUKHU. 3aKOH COXPaHEHHU
YHpOBOA P https://m.edsoo.ru/ff0c6bcc
AJIEKTPUIECKOTO 3apsiaa
B3aumoneiictBue 3aps1oB. 3aKoH
N . bubmmoreka [JOK
47 Kynona. ToueuHslii 351eKTpUYECKUil
https://m.edsoo.ru/ff0c6eced
3apsi
Hanpssk€HHOCTB 27EKTPUIECKOTO
43 nons. [puHumn cynepno3uuuu bu6nnoreka [IOK
3JIEKTPUYECKUX Noje. JInnun https://m.edsoo.ru/ff0c6df2
HaIPSKEHHOCTH
PaboTa cuit aeKTpoCTaTHYECKOro
49 noxud. Ilorenmnuan. Pa3Hocts bubnmorexa [JOK
' ' https://m.edsoo.ru/ff0c6f00
MIOTEHIINAI0B
IIpoBOIHUKH U TUDJIEKTPUKU B
p P bu6mmoreka [JOK
50 3JIEKTPOCTATUYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JrsnekTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexTpoéMikocTh. KoHmencaro
p A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TJIOCKOTO
52 KOHJIIEHCAaTOpa. DHEPrus 3apsSHKEHHOT O bubnnorexa [IOK
pa- P p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGopatopHas padora "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT 1EICTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMUPOBAIBLHOTO

anmnapara, CTpyHHOI0 IIpUHTEPA.
DneKTpocTaTHYECKas 3allUTa.
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3azemiieHHE IEKTPOIIPUOOPOB

DNEeKTpUUECKUN TOK, YCIOBUS €r0
cyuiectBoBaHus. [loCTOSIHHBIN TOK.

55 Cuna toka. Hanpsbkenue.
Conporusnenue. 3akoH Oma ayst
ydacTKa Ienu
[TocnenoBarensHOE, MapaiebHOE,
CMeEIIaHHOE COeAUHEHHUE Bu6 LIOK
noIuoTeKa
56 MIPOBOIHUKOB. JJabopaTopHasa padora 0.5
POBO patop p https://m.edsoo.ru/ff0c7410
«/3yueHue cMemaHHOro COeIMHEHUS
PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTB AIEKTPUIECKOTO bu6mmoreka [JOK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axon Oma 11 TOJTHOM (3aMKHYTOH )
anekTpudeckon uenu. Koporkoe
bu6mmoreka [JOK
58 3ambikanue. JlaboparopHas padora 0.5
https://m.edsoo.ru/ff0c7ac0
«3mepenue IJIC ncToyHrKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS
PesepBurrii ypok. KoaTpoibHas
P P " P " bubnuoreka LIOK
59 pabota o Teme "DnexTpoauHamMuka" /
. https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepodHas paboTa
O060061aroIui YpoK
60 «ODneKT OHHHah?IIIfI)Ka>> / Becepoccuiickas bubmorexa LOK
p p https://m.edsoo.ru/ff0c88be
npoBepodHas pabora
DIIeKTPOHHAs MPOBOAMMOCTD TBEPIBIX
61 METaJUIOB. 3aBUCUMOCTh

COIIPOTUBJICHUS] METAJIOB OT
temriepatypbl. CBEpXIPOBOIUMOCTD



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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DIIEKTPUUYECKHUI TOK B BAKyyME.

62 CBolCTBa 2JIEKTPOHHBIX ITyYKOB 1
[TonmynpoBoAHUKH, UX COOCTBEHHAS U

63 npUMecHas MpoBoAUMOCTh. CBoicTBa 1 bubmmoreka [IOK
p—n-nepexoza. I1omynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
npubopbI
DNEeKTpUUECKUN TOK B pacTBOpax 1

64 pacIuiaBax dJIE€KTPOJIMTOB. 1 bubnuoreka [IOK
DIIEKTPOJIUTHYECKAS IUCCOIUAIINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIn3
DIIEKTPUYECKUH TOK B rasax.

65 CamocTosATENbHBIN U 1 bubnuotexa [IOK
HECaMOCTOSTENIbHBIN pa3pax. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnasma
DnexTpuueckue Npubopsl U

66 YCTPOWCTBA U UX IIPAKTUYECKOE ) bubnuoreka [IOK
npumeHeHue. [IpaBuna TexHUKH https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH
KonTponsHas pabora no reme

7 «Qnextpocraruka. [locTosHHbII | bubnuoreka [IOK
3JIEKTPUYECKUN TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeAax»

68 PesepBHblil ypok. O60061maromuii ypok | bubnuoreka [IOK
no temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO HACOB I10 68

[NPOIT'PAMME
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11 KUIACC

Kosaun4vecTBO 9acoB JIeKTPOHHBbIE
(1]
Jlj;-n Tema ypoka Bcero Konrpoatiibie | Ipaxririeckue l::;:eﬂnﬁ :)Ig[()l:ll;(:]::fenbnme
padoThI padoThI pecypent
ITocTosiHHBIE MATHUTBI U UX

| B3auMocrcTBHE. MarHuTHoOE MoJIeE. 1 but6mmoreka [IOK
Bekrop marautHoM nHAyKUMA. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKINH
MaruuTHo€ 1oJie MpOBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6muoreka LIOK
B3aumopeiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopunas pabota «M3yuenue | | bubnmoreka [IOK
MarHUTHOTO I10JIS KaTyIIKH ¢ TOKOM)) https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJISA Ha
MIPOBOJIHUK ¢ TOKOM. Cuia Ammepa.

4 Jlaboparopnas padota | ) bubnnoreka [IOK
«Uccnenosanue aeiicTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleficTBHE MarHUTHOT'O MOJIS Ha

5 JBYOKYLIYIOCS 3apSDKEHHYI0 YacTHILY. | bubmuoreka LIOK
Cuna Jlopenua. Pa6ota cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenia
OnexkrpomarauTHas MHAyKuus. [loTok

6 BEKTOpa MarHUTHOM uHaykuuu. 31C 1

WHIYKIIAA. 3aKOH JICKTPOMArHUTHON



https://m.edsoo.ru/ff0c9778
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HHAYKIOUH (Dapaz[esi

Jlaboparopnas pabora

but6mmoreka [IOK
7 «HccnenoBanue sABIeHUs
N https://m.edsoo.ru/ff0cal50
AJIEKTPOMATrHUTHON WHTYKITAW
NunykTuBHOCTS. SIBIICHUE
2 camouHAykIuu. I1C caMOMHIYKIUH. bubnuoreka [IOK
DHeprus MarHuTHOTO TOJISl KaTYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUuTHOE T0JIe
TexHuueckue yCcTporucTBa U UX
MIPUMEHEHHUE: TIOCTOSTHHBIC MAarHUTHI,
9 3JIEKTPOMArHUTBHI, JJIEKTPOJBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHIYKUIHWOHHAS NIeYb
10 O6o06maromuii ypok « MarHuTHOE bubnnorexa [IOK
noJie. DJIEKTPOMarHuTHasT MHIYKIIHSD) https://m.edsoo.ru/ff0cab82
KonTponbHas pabota no teme
but6mmoreka [IOK
11 «MaruutHoe none.
https://m.edsoo.ru/ff0cad58
DneKTpoMarHuTHash HHTYKIUSD
CBo0OOIHBIE MEXaHUYECKHE
konebanus. [[apmonnueckue
but6mmoreka [IOK
12 KosiebaHus. YpaBHEHUE
. https://m.edsoo.ru/ff0caf06
TapMOHHYECKHX KoJeOaHuil.
[IpeBpanienue 3ueprun
JlaGoparopnas pabora
13 «HMccnenoBanne 3aBUCUMOCTH
nepuoja MajbIxX KojieOaHui rpy3a Ha
HUTH OT JUTMHBI HUTHU U MAacChI TPy3a»
. bubnmoreka [JOK
14 Koneb6arenbubiii kKoHTYp. CBOOOTIHBIE 1

https://m.edsoo.ru/ff0cb820
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ANEKTPOMArHUTHBIC KOJIEOaHUS B
u7ealbHOM K0JieOaTeIbHOM KOHTYpE.
AHamnorusi Mexay MEeXaHM4eCKUMH U
AJIEKTPOMArHUTHBIMU KOJeOaHUIMU

15

®opmyna Tomcona. 3akoH
COXpPAHEHUS SHEPTHUH B UACATBHOM
Kose0aTeIbHOM KOHTYpE

bubmnoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue 0 3aTyXArOIIUX
KosneOaHusx. BelHyKIeHHBIC
MexaHn4deckue konebanus. Pezonanc.
BI)IH}’)KI[CHHLIC BJIGKTPOMaFHI/ITHI)IC
KoeOaHus

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

17

[Tepemennsbiii TOk. CUHYCOMAQIBHBIN
IEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOIEE 3HAUEHUE CUIIBI TOKA U
HaIPsHKEHUS

bubmmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. ITpoussoactro,
nepenaya v norpediieHue
ANEKTPUYECKON IHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUYECKOIO 3BOHKA,
reHepaTopa NepEMEHHOT0 TOKa,
JIMHUI 3NeKTpornepesayd

Bu6nunoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4€eCKHe PUCKU IIPU
IIPOU3BOJCTBE MIEKTPOIHEPIUHU.
KynbTypa ncnonb3oBanus
AJIEKTPOIHEPTUH B TOBCETHEBHOM
AKU3HU



https://m.edsoo.ru/ff0cb9c4
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MexaHHUECKUE BOJIHBI, YCIIOBHS
pacnpoctpanenus. [lepuon. CkopocTh

bu6nunoreka [IOK

21 pacrpocTpaHeHus U JJIUHA BOJHBL. https://m.edsoo.ru/ff0ccas4
[Tonepeunsle ¥ TPOAOIbHBIE BOJTHBI
” 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTh bubnnoreka [IOK
3ByKa. Boicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOIHbI, UX
23 cBoMcTBa U cKOpocTs. [lkana bubnrorexa OK
https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMATrHUTHBIX BOJIH
[IpuHIUTIBEI paTUOCBS3H U
24 TeyieBuAeHUs. Pa3Burue cpeacTs
cBa3u. Pagnonokanus
’5 KonTponbnas pabora «Konebanus u bub6nmoreka LIOK
BOJIHBDY https://m.edsoo.ru/ff0cc618
[IpssMONMHENHOE paCIIPOCTPAHEHHE
2% CBETa B OJJHOPOJHOM CpeeE. bubnmnorexa [IOK
ToueuHplil ICTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxkenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. Iloctpoenue bubamorexa TOK
. https://m.edsoo.ru/ff0cd4e0
1300paKEHU B IIJIOCKOM 3€pKajie
IIpenomiuenue ceera. [lonHoe
)% BHyTpeHHee oTpaxeHue. [IpenenpHblii bu6mmoreka LIOK
YIOJI HOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpakKeHUsI
29 JlaGopatopunas pabota «/3mepenue bubmunoreka [IOK
[oKa3aTeist IPEJOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [MoctpoeHne n3o0pakeHni B bubnuoreka [IOK



https://m.edsoo.ru/ff0cca54
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nuH3e. DopMyIia TOHKOU JIMH3BL.
VYBenuueHue JTMH3bI

https://m.edsoo.ru/ff0cddle

JlaGopatopHas pabota

31 «Hccnenosanue CBOWMCTB
M300paKCHHI B TIMH3AX)
Hucnepcus ceera. CloXHBIA COCTaB
1 6ernoro ceera. LIer. JlaboparopHas
pabora «Habmoenue nucnepcun
CBETa»
3 Wutepdepennus ceera. udpaxmus bubmmoreka LIOK
cBeta. Judpakinuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubmuoteka [IOK
ITonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTHueckue NpudOpsI U yCTPOUCTBA U
YCIIOBUS UX O€30MaCHOTO MPUMEHEHUS
['paHuIBl IPUMEHUMOCTH
16 KJlaccuueckoi MexaHuku. [loctynater bubnmnoreka [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH.
37 3aMeIeHre BpEMEHU U COKpaIllEeHHE bubnmorexa [TOK
p P https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHEprusi 1 UMIYJIbC PEISATUBUCTCKOMN
38 yacTulbl. CBsI3b MAcChI ¢ DHEPTUEHN U bubnmorexa [TOK
' P https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPIHUsl MOKOs
KonTponbnas padora «OnTHka.
. bubmuoreka [IOK
39 OCHOBBI CTICITHATBHOU TEOPHH

OTHOCUTCIIBHOCTH))

https://m.edsoo.ru/ff0cf6f0
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®oronsl. Popmyna [Inanka. Dueprus

bu6nuoreka [IOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIENOBAHNE
P bubmnoreka IIOK
41 dbotordpdexra. Onbiter A. T
https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbI poTorddekra. YpaBHeHHE
. (? P P bubnuorexa [JOK
42 Dunmreitna s Gotodddekra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» ¢porodddekra
Hasnenue cera. OnbiTel I1. H.
43 JlebeneBa. XMMHUUECKOE AEHCTBHE buomorexa OK
AeBE. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponcTa u
MPaKTUYECKOE MPUMEHCHHUE:
44
dboToseMeHT, GOTOIATUHK,
CONTHEeYHas OaTapesi, CBeTOIUO]]
45 Pemenne 3anau no teme «J1€MEHTHI bubmuoteka [IOK
KBAaHTOBOM OIITHKW) https://m.edsoo.ru/ff0d0302
Monens atoma ToMmcoHa. ONBITEL
46 Pesepdopa o paccesHuto o-4actu bubmmorexa [OK
popAanop t https://m.edsoo.ru/ff0d09 1a
[InanerapHas MoJienb aToMa
bubnuoreka [IOK
47 IToctynater bopa
y p https://m.edsoo.ru/ff0d0afa
Hznyuenne u nornomieHue (oOTOHOB
48 o I/I}l;e €XO0JIe aToMa C O, Hoqso OBHS bubmorexa OK
P pexol o A P https://m.edsoo.ru/ff0d0afa
SHEPTruu Ha APyrou. Bumsl criekTpoB
BonHoBbIe cBoMcTBa YyacTHUIl. BOJIHBI
. bubmuoreka [IOK
49 ne bpoins. KopnyckynsipHo-

BOJIHOBOM AyajInu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXKACHHOC U3JTYYCHHC

OTKpBITHE PaTUOAKTUBHOCTU. OTIBITHI

but6mmoreka [IOK

50 Pesepdopaa o onpeneneHuro cocrasa
pa)J;I/Il:())(EKfHBHoro H‘;ﬂyqum https://m.edsoo.ru/fR0d0Fd2
CgoiictBa anbda-, 6eTa-, raMma-

51 n3iydeHus. BausHue
PaIMOAKTUBHOCTH HA JKUBBIC
OpPTraHHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

5 N3ortombl. Anbda-pacma. bubnmnorexa [IOK
DNEeKTPOHHBIN U MO3UTPOHHBIH Oera- https://m.edsoo.ru/ff0d 1162
pacnazn. ['amma-usinydenue
DHeprus CBsA3M HYKJIOHOB B si/Ipe.

Snepubie peakunu. AnepHsbiid
53 peaIfTOp. I_P}p06J'ICMLI, HeI;)cneKTI/IBLI, bubamorexa LIOK
. https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKUE ACTIEKTHI SIEPHOM
SHEPreTUKU
DOneMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeToibl HaOMIOACHUS U

54 pErucTpalyy AJIEMEHTAPHBIX YACTHIL. bubmmoreka [IOK
Kpyrusbiii cton «®yHaameHTanbHble https://m.edsoo.ru/ff0d0e38
B3aUMOJIEUCTBUS. ENUHCTBO
(bu3HYECKOI KapTUHBI MUPA»

Orarnbl pa3BUTHS ACTPOHOMHUH.
[IpukiagHoe 1 MUPOBO33pEHYECKOE
55 3Ha4Y€HHE acCTPOHOMHHU. Bug

3B&3aHOrO HeOa. Co3Be3 s, sIpKUe
3BE3/IbI, IUTAHETHI, X BHIIMOE
npmwkenue. CoHeYHas cuctemMa



https://m.edsoo.ru/ff0d0fd2
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56

Connne. ConHeuHasi aKTUBHOCTb.
WcTtounuk sneprun CosHia u 3BE31

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3IBI TJIABHOM
nocneaoBaTeIbHOCTH. BHyTpeHHee
ctpoeHue 38€311. COBpeMeHHbIE
MPEACTABICHUS O TPOUCXOXKICHUH U
sBositonu CoHIa U 3BE3]1

58

Muneunsiii [TyTs — Haa I'anakTuka.
ITonoxxenne u npuxenue ConHua B
lNanaktuke. 'anaktuku. Y€pHbie
JBIPBI B SIAPAx TajJaKkTUK

59

Bcenennas. PazOeranue raakTuk.
Teopust bosbmioro B3psisa.
PennkroBoe usiydyeHue.
MeraranakTuka

60

Hepemennsie mpoOaemMbl aCTPOHOMHUH

61

Kontponbnas paboTta « dneMeHThI
aACTPOHOMUU U aCTPOPUIUKI»

62

O6o6matomuit ypok. Pons dhusuku u
aACTPOHOMHHU B 3KOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COLMATIbHON 1
ATUYECKOH cdepax NesTeTbHOCTH
JeJioBeKa

63

O6o6maromuit ypok. Poib u Mmecto
($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOW Hay4YHOU KapTUHE MUPA

64

O6o0maromuii ypok. Poib




¢duznueckoil Teopun B pOPMUPOBAHUHI
IpeJICTaBICHUH 0 PU3HUECKON
KapTUHE MHpa

O6o06maromuit ypok. Mecto
¢bu3nUecKoil KapTUHBI MUpa B 001IEM

65 PSAy COBPEMEHHBIX €CTECTBEHHO- !
Hay4HBIX MPEJICTABICHUN O MIPUPOJIEC

66 PesepBHbIil ypok. MarautHoe nosie. 1
DneKTpoMarHuTHas UHAYKLUS
PesepBubiil ypok. Ontrka. OCHOBBI

67 CHeIUaIbHON TEOpUHU 1
OTHOCHUTEIILHOCTH
Pezepubiii ypok. KBanToBas usuka.

68 :‘)JICI\I/:I)CHTBI};I():TpOHOMI/II/I u ! 1 bubmorexa [OK

https://m.edsoo.ru/ff0d1784
acTpOoU3UKH
OBUIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBI

10 KJIACC

Kon
NPOBEPSIEMOT 0
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpPeHEro 001ero 00pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha MpUMEpax polb U MecTo (HU3UKH B
(GbOpMUPOBAHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJOTUM, B MPAKTUYECKOUN NI€ATEIbHOCTH

mronei

10.2

Y4YuThIBaTh TPAHMIIBI PUMECHECHHSI U3YYCHHBIX (PU3NYECKUX MOJEICH:
MarepuaiabHas TOYKa, WHEpIUalIbHas CHUCTeMa OTCuY€Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACANBHBIN T'a3; MOJEIU CTPOCHUS Ia30B, KUJIKOCTEN U
TBEPABIX TEJI, TOYEYHBIM OJJIEKTPUUECKUU 3apsA] — MPU PELICHUH

(bU3UYeCKUX 3a1a4

10.3

PacnioznaBate (usnueckue siBiaeHUs (mporecchl) U OOBACHIATh UX HA
OCHOBE 3aKOHOB MEXAaHHWKH, MOJICKYJISAPHO-KHHETUIECKOH TEOPHH
CTPOGHHUS  BEUIeCTBA M  DJEKTPOAWHAMHUKH: PaBHOMEpHOE H
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JBHKEHHE, CBOOOAHOE MajeHue
TN, JABWKEHHE IO OKPY)KHOCTH, HMHEpLHMs, B3aUMOJCHCTBHE Tel;
maddysusi, OpOyHOBCKOE TBUKECHUE, CTPOCHHE KHUIKOCTEH U TBEPIBIX
TeJN, W3MEHEeHHe o00béMa Tel TpU HarpeBaHUM (OXJIAXKICHUH),
TEIUIOBOE  paBHOBECHE, MCIApEHUE, KOHJEHCallus, IUIaBJICHHE,
KpHUCTaJNIN3alysl, KUIIEHUE, BIAXKHOCTh BO3/1yXa, TOBBIIICHUE JaBJICHUS
rasa NpH €ro HarpeBaHWU B 3aKPHITOM COCY/€, CBS3b  MEXKIY
napaMeTpaMH COCTOSHMSI ra3a B H30IpOIEccax;

QJICKTpHU3al A TCII, B3aUMOCHCTBHUE 3apsAa0B

10.4

OnuchiBaTh MEXaHWYECKOE JBIDKEHHE, UCHONb3yd (usnueckue
BEJIMYMHBI: KOOPAWHATA, IyTh, MEPEMEIIECHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tejla, KHHETUYECKas JSHEprus,
MOTEHIMAIbHAsT DJHEPrHs, MeXaHWdeckas paboTa, MexXxaHHYECKas
MOIITHOCTh; PY OMMCAHUH MPABUIBHO TPAKTOBATH (PU3UYECKHI CMBICI
UCIONIb3YEMBIX BEIWYMH, MX O0OO3HAUYEHWsS M EAWHUIIBI, HAXOIHUTh
(GbopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU

BCJIMYWMHaAMH

10.5

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBBIC CBOHMCTBA TE€I U TEIIOBBIC




SBJICHUS, HUCHOJIb3yd (U3MUECKHe BEJUYMHBL: JaBJIEHUE Trasa,
TEMIIEpaTypa, CpeIHsAs KHHETHYeCKash DSHEPrus  XaOTHYECKOro
IBIDKEHUS  MOJIEKYJ, CpEOHEKBAaJpaTU4YHasi CKOPOCTb  MOJIEKYII,
KOJINYECTBO TEIJIOThI, BHYTPEHHSISI SHEPTHs, paboTa raza, KoaQppuiuueHT
II0JIE3HOTO ACUCTBHS TEIUIOBOTO ABUTaTElNs; IPU ONMCAHUU NPABUIBHO
TpakToBaThb (U3UYECKUN CMBICI HCIOJNb3YyEMbIX BEJIMYUH, HX
0003HAYCHHS U €IUHHIIBI, HAXOIUTH (POPMYJIIBI, CBS3BIBAIOLINE TAHHYIO
(bu3NUeCKyI0 BEIUUUHY C APYTUMHU

BCJIMYMHaAM

10.6

OnuceiBaTh M3y4yEHHBIE DJEKTPUUECKHE CBOWCTBAa BEIECTBA U
AJIEKTPUYECKUE  SBJICHUS  (IPOIECChI), HUCHOJIB3Ys  (U3UUECKUe
BEJINYUHBI: JNEKTPUUYECKUNA  3apsi,  JJIEKTPUYECKOe  TOJIe,
HanpsDKEHHOCTh  TMOJISA, TOTEHIMANl, Pa3HOCTh MOTEHIIMAJIOB; IPHU
OTNMCaHWU MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI UCTIOIb3YEMBIX
BEIMYMH, WX OOO3HAYEHHUS W €IUHUIBI, YKa3bBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MUECKYyI0 BEJIWYMHY C JPYyTUMHU

BEJIMYMHaAMH

10.7

aHAIM3UPOBATh (PU3WYECKHE TIPOILECCHl W SIBJICHUSA, HCIOIb3YS
¢u3nveckre 3aKOHbI U MPUHLMUIIBL 3aKOH BCEMHPHOTO TaroteHus, I, 11
u III 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOM JHEPIuu,
3aKOH COXPaHEHUsl MMITYJIbCa, IPUHIMI CYNEPIO3ULUNA CHUJI, TPUHIUI
paBHONpPaBUs ~MHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJICKYJISIPHO-
KUHETUYECKYI0 TEOPUIO CTPOEHHUs BEILIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpeIHEe KUHETUYECKON SHEPruu TEIUIOBOIO JBHKEHUS MOJEKYH C
aOCOJIIOTHOM TeMITepaTypoi, MEepBBIA 3aKOH TEPMOJIWHAMUKH; 3aKOH
COXpAaHEHUsl JJIEKTPUYECKOro 3apsna, 3akoH Kynona; npu 3TOM
pa3nuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOe

BBIPQKEHHUE U yCIOBUS (TPAHULIBI, 00JIACTH ) TPUMEHUMOCTH

10.8

OOBICHATE OCHOBHEIE IIPUHIUIIBI ﬂeﬁCTBHH MalllMH, HpI/I60p0B n
TCXHHUYCCKUX yCTpOﬁCTB; pa3jm4aTtb  yCJIOBUA HUX 0€301acHOTO

HCIIOJb30BaHUS B IOBCEIHEBHOM KM3HU

10.9

BBINOMHATE SKCIEPUMEHTHI 110 UCCIICIOBAHUIO (DU3MUECKUX SBICHUHN U
MPOIIECCOB C MCITOIB30BAHUEM TPSMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
sToM (dopmyIupoBaTh MpobieMy (3amady) W THIOTE3y Y4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY W3  MPEIJI0KECHHOTO

O60py')10BaHI/I$[, IIpOBOAUTH OIIBIT U q)OpMyJ'II/IpOBaTL BBIBOJBI

10.10

OcyuiecTBisaTh MpsIMbIE U KOCBEHHBIE HM3MEpEHUs  (PU3HUECKUX

BEJIMYMH; TPU 3TOM BBIOUPATh ONTHMAJBHBIA CHOCOO W3MEpEeHHs U




HCIIOJB30BAaTh N3BCCTHBIC MCTOAbI OLICHKH HOFpCIHHOCTGfI I/ISMepeHI/Iﬁ

10.11

HccnemoBaTh 3aBUCUMOCTH MEXAYy (U3NYECKUMHU BEIHYMHAMHU C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHHI; MpU STOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCUPOBATh pPe3yJbTaThl TOJYYCHHOW 3aBUCHMOCTH
(bU3UYECKUX BEIIMYMH B BUE TAONHIl U TpadUKOB, JIeJaTh BHIBOJIBI 11O

pe3yJabTaTaM UCCIEIOBAHUS

10.12

CoOnromate mpaBuwiia  0e30MacHOro  TpyJa TpU  TPOBEACHUHU
UCCIICNOBaHM B paMKaXx yd4eOHOro OJKCIEepHMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOM M MPOEKTHOW NESTENFHOCTH C HCHOIb30BAHHEM

M3MEPUTENIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYI0BAHUS

10.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIETBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI M TPUHIIMIBI, HA OCHOBE aHAJIM3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh  (DU3MYECKYIO MOJENb, BBIACIATH
(bu3uYecKre BEIMYMHBI U (DOPMYIIBI, HEOOXOAUMBIC ISl €€ pelIeHus,
MIPOBOJIUTH PACUETHI U OLICHUBATH PEATLHOCTH MOTYUYEHHOTO 3HAYCHUS

(hM3UYECKOI BETMUMHBI

10.14

Pemats Ka4C€CTBCHHBIC 3aJa4u: BBICTpanuBaTb JJOTHYCCKHU
HCIMIPOTHUBOPCUUBYIO LICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3Y4YCHHBIC

3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘ICCKI/IC SABJICHUA

10.15

Hcnonb3oBaTh MOpU  pelIeHMM Y4EeOHBIX 3aJad  COBPEMEHHbIE
MH(QOPMALIMOHHBIE TEXHOJIOTMU sl TOMCKAa, CTPYKTYpHUpPOBAaHHMA,
UHTEPHpETallud M TPEICTABICHUS y4eOHOM W HAy4HO-IOIMYJISIPHON
uHpOpPMALIMY, TOJYYEHHOW U3 Pa3JIMYHbIX MCTOYHHUKOB; KPHUTUYECKU

aHAJIM3UPOBAThH MOJIy4aeMyI0 HHPOPMALIUIO

10.16

[IpuBoauTh TpUMEpHI BKJIaJa POCCHUICKUX MU 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAYKU, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOpPETUYECKHE 3HAHUS MO (U3UKE B IOBCETHEBHOM
KHU3HM 1151 o0ecriedeHns 0€30MacHOCTH U 00pallleH|H ¢ MpudopaMu
U TEXHUYECKHMMM YCTpOMCTBaMH, JUId COXpPaHEHHs 3I0pOBbi MU

CO6J'II-OI[€HI/IH HOPM 3KOJIOTHYCCKOTI'O ITOBCACHUA B oxpy;xaromeﬁ cpeac

10.18

PaGotate B rpyIme ¢ BHIMOJHEHHEM PA3IMYHBIX COIMAIBHBIX POJIEH,
MJIaHUPOBAaTh  pabOTy  TPYNIBI,  PalMOHAIBHO  pacHpenemsiTh
00S3aHHOCTM ¥ IUTAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTyalHUsIX, aJ€KBaTHO OLIEHMBATh BKJIaJ KaXXIOTO U3 YYaCTHHUKOB

TPYNIbl B PEeLIEHUE paccMaTpUBAEMOM poOIeMbl




11 KJIACC

Kon
MpoBePAEMOro
pe3yJjbTara

IIpoBepsiemble NMpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMBbI CpeIHEro o011ero 0opa3oBaHus

11.1

JleMOHCTpUpOBaTh Ha TNpUMEpax poidb U MeCTo (HU3UKU B
(hopMHUpPOBaHMHM COBPEMEHHON HAyYHOW KapTHHBI MUpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJOTHI, B MPAKTUYECKOUN IEATEIbHOCTH

JOJIEH, 1IETOCTHOCTh U €UHCTBO (DU3MUECKON KapTUHBI MUpPa

11.2

Y4uTBIBaTh TPAHUIIBI TIPUMEHEHUS U3YyUEHHBIX (PU3NIECKUX MOJETICH:
TOYEUHBIN IEKTPUUECKUN 3apsll, AACpHAs MOJEIb aToMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O sApa IIPU pCIICHUU (1)I/I3I/I‘-IeCKI/IX 3aaad

11.3

Pacrio3naBate (usnueckue sBneHus: (MpoIecchl) U OOBSICHITh MX Ha
OCHOBE 3aKOHOB  DJJICKTPOJWHAMHUKHM W  KBAaHTOBOW  (DU3UKH:
AJIEKTPUYECKasi TMPOBOJUMOCTh, TEILUIOBOE, CBETOBOE, XHUMHYECKOE,
MarHuUTHOE JeHCTBUS TOKa, B3aUMOJICHCTBUEC MarHUTOB,
ANEKTPOMArHUTHAs WHAYKLIHSA, JEHCTBHE MArHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM W JBIDKYIIUHCS 3apsif, AJIEKTPOMArHUTHBIE
KojeOaHus W BOJIHBI, TNPSIMOJIMHEHHOE paclIpOCTPAHEHUE CBETa,
OTpaXKEHHEe,  NpeloMiIeHHe, uHTepdepeHuus,  audpakuus U
MOJISIpU3aIis CBETa, JUCIEPCHS CBETa, (POTOIICKTPUUYCCKUN APPeKT
(boTtordexrt), cBEeTOBOE MaBlICHWE, BO3HHUKHOBEHHUE JIMHEHYATOTO
CIICKTpa aToMa BOAOPOJA, ©CTECTBEHHAs ¢ HCKYCCTBEHHAs

pPaaruOaKTUBHOCTDH

11.4

OnuceiBaTh  HW3yYEHHBIE CBOMCTBA  BemIeCTBA  (DIIEKTPUUYECKHE,
MarHuTHBIE, ONTUYECKUE, ANEKTPUUECKYI0 IMPOBOJUMOCTDH PA3THUUHBIX
Cpel) U DJIEKTPOMArHUTHBIE sBIEHUS (TIPOIECCHI), HCIONb3Ys
bU3MYeCKue  BEIMYHMHBL  DJIICKTPUYECKUH  3apsj, Ccujla  TOKa,
ANEKTPUYECKOE  HAMNPSDKEHHE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
paszHocTh moTeHnuanoB, DJC, paboTa TOka, MHAYKIHS MarHATHOTO
noJisi, cuna Amriepa, cuia JlopeHua, UHIYKTUBHOCTh KaTYIIKU, YHEPTHSI
ANEKTPUIECKOTO U MarHUTHOTO TOJICH, MePUO ] U 4YacToTa KojieOaHUH B
KoJieOaTeIbHOM KOHType, 3aps] © Cuja TOKa B IIpolecce
TApMOHHYECKHX AJICKTPOMArHUTHBIX KOJieOaHul, POKYCHOE pacCTOsTHHE
W ONTHUYECKas CWja JIMH3bI; MPU ONUCAHWU IPABHIBHO TPAKTOBATh
(DUBUYECKUN CMBICT HCIIOJIB3YEMBIX BEJIIMYMH, UX OOO3HAYCHHS U
CIMHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIIUC

JTaHHYI0 (PM3MUYECKYIO BEIMUUHY C IPYTUMU BETUIUHAMEI




11.5

OnuceiBaTh U3yYEHHBbIE KBAHTOBBIC SIBJICHUS U IPOLECCHI, MCIIONb3Ys
¢u3nyecKkrue BETUYHMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJHMHA
BOJIHBI M YacTOTa CBETa, OSHEPTHsl M UMIYJIbC (OTOHA, MEPUON
noJtypacnaza, SHEpPrus CBsI3U aTOMHBIX sJIep; IPU ONMCAHUY IIPABUIILHO
TPAaKTOBaTb (PU3MUECKUI CMBICI HCHOJNb3YEMBIX BEJIMYMH, MX
0003Ha4YEHHUS U €IMHULIbI; YKa3bIBaTh (DOPMYJIbI, CBA3bIBAIOIINE JTAHHYIO
($U3NUECKyI0 BEIMYUHY C APYTUMH BETMYMHAMH, BHIYUCIISTD

3HaueHUE (PU3MUECKON BEITMIMHBI

11.6

AHnanu3upoBath (pU3MYECKHE TIPOLECCHl M SIBICHUS, WCIIONb3YS
¢usnyeckue 3aKOHBI M NpUHUMIOBL  3akoH Oma,  3aKOHBI
MOCJIEIOBATENbHOTO U MApaUIEIbHOIO COECIUHEHUs IPOBOJAHUKOB,
3akoH J[xoynsa — JleHua, 3aKOH 3J€KTPOMarHUTHOW WHAYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacipOCTPAHEHUs! CBETA, 3aKOHbI OTPaXXCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHME  OWHIUTEHHA  JUIs
¢doro3adexra, 3aKOH COXpaHEHUS HHEPIUH, 3aKOH COXPAHEHUS
UMIIyJbCa, 3aKOH COXPAHEHUS JJIEKTPHUUYECKOro 3apsja, 3aKoH
COXpaHEHHMs  MaccoBOrO  uucia, MnocTtynatel  bopa,  3akoH
pagMOaKTUBHOIO pacmaza; Mpud O3TOM  pas3jinyaTb  CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPA)KEHUE U YCIIOBUS

(rpanuLbl, 00JACTH) TPUMEHUMOCTHU

11.7

OHpe,Z[CJI}ITB HaIlpaBJICHUC BCKTOpPAa HWHAYKOHUHW MArHUTHOTO TIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHiia

11.8

CTpOI/ITB H  OIIMCHIBATb I/I306pa)KeHI/I€, CcOo3JaBacMoOC  IIJIOCKHMM

3€pKajOM, TOHKOW JIMH30M1

11.9

BBINOMHATE SKCIIEPUMEHTHI M0 UCCIICIOBAHUIO (DU3HUECKUX SBICHUHN U
MPOIIECCOB C MCIIOJIB30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHHIA; TIPU
sToM (dopmyIupoBaTh MpobieMy (3amady) W THIOTE3y Y4eOHOTro
SKCHEpUMEHTa,  coOMpaTh  yCTAaHOBKY W3  HPEAJIOKEHHOTO

O60py2[0BaHI/I$[, IpOBOAUTH OIIBIT U (I)OpMyJII/IpOBaTL BBIBOJBI

11.10

OcyuiecTBisTh MpsIMbIE W KOCBEHHBIE HM3MEpEHUs (PU3HUECKUX
BEJIMYMH, TIPU 3TOM BBIOMPATh ONTHUMAIBHBIA CIOCOO0 WM3MEpEHHUS H

HUCIIOJB30BaTh U3BECCTHLIC MCTOAbI OLICHKHU HOFpCIlIHOCTCfI I/IBMCpeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HUCHOJIb30BAHUEM
OpSIMBIX ~M3MEPEHUH; NPH OTOM KOHCTPYHUPOBaTb YCTaHOBKY,
¢ukcupoBaTh pe3yJbTaThl IOTYYEHHONM 3aBUCUMOCTU (PU3NYECKUX
BEJIMYUH B BUJE TaOJIUI] U TpadUKOB, JIeaTh BEIBOJBI 110 PE3yJIbTaTaM

HUCCICOAO0BAaHUA

11.12

Cobnromate mpaBuiia 0Oe30macHOro  Tpyda TMpu  IPOBEIECHUH




UCCIIEZIOBAaHUM B pamMKax Yy4eOHOro JKCIEpUMEHTa, y4eOHO-
UCCIIEIOBATENIbCKON M MPOEKTHON NIEATENbHOCTH C MCIOJIBb30BaHUEM

M3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHUS

11.13

Pemate pacuérHble 3aa4uM ¢ SIBHO 3aJaHHOM (hU3HYECKON MOJENbIO,
UCTONB3Yysl (U3NYECKUE 3aKOHBI M TPUHLUIBI, HA OCHOBE aHaIHU3a
YCIIOBHSI  33/ladydl  BBHIOMpATh  (PU3MUECKYI0 MOJENb, BBIICIATH
¢du3nueckre BETUUUHBI U (OPMYIIbI, HEOOXOIUMBIE Il €€ peleHHus,
IIPOBOJUTH PACUYEThl M OLIEHUBATh PEATbHOCTD IOJIyY€HHOTI'O 3HAaYECHUS

(bU3HYECKOI BETMUNHBI

11.14

Pewatp KaueCTBEHHbIE 3aa4H: BBICTPauBaTh JIOTUYECKU
HEMPOTUBOPEUMBYIO LIEMIOYKY PACCYKICHHI C OMOpPOM Ha U3y4YECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IC SABJICHUSA

11.15

Hcnonp3oBaTh mpu  pelIeHUH Y4eOHbIX 3a7ad  COBPEMEHHBIE
UH(POPMALIMOHHbIE TEXHOJIOTUU ISl TOMCKA, CTPYKTYpHUpPOBAHHUSA,
UHTEpHpeTallui M MpPeACTaBICHUS Y4eOHOM W Hay4HO-IOMYJIIPHOMN
nH(pOpMaliY, TOTYYEHHOW W3 Pa3IMYHBIX MCTOYHHMKOB; KPUTUYECKU

aHAJTM3UPOBATh MOTYIaEMYI0 HHPOPMAIIHIO

11.16

OOBSICHATh NMPUHLHUIBI ACUCTBUS MAIIWH, MPHOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3IuyaTh YCJIOBHUS MX O€30MACHOrO HCIOJb30BAHUS B

HOBCCHHGBHOﬁ KHU3HU

11.17

[IpuBoauTh mpUMEpHl BKIIAJAa POCCHUCKUX U 3apyOekKHBIX YUEHBIX-
(hU3HUKOB B pa3BUTHE HAYKH, B 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpeTUYECKHE 3HAHUS MO (PHU3MKE B TMOBCEIHEBHOM
XKU3HU JUIS o0ecTieueHust 0€30IaCHOCTH MPH OOpaIeHUuH ¢ IprudopaMu
U TEXHUYECKUMH YCTPOMCTBAMM, I COXpPAHEHUs 3J0pOBbI U

CO6J'II-OI[€HI/I5I HOPM 5KOJOIHYCCKOro NOBCACHUSA B OKPY)KaIOIHeﬁ cpeac

11.19

PaGoTats B rpynme ¢ BBIIIOJHEHHEM Pa3IMYHBIX COLUAIBHBIX POJICH,
IUIAaHUPOBaTh ~ pabOTy  TPyHNbl,  pPAlMOHAIBHO  PACHpPENesiTh
0053aHHOCTM M IUJIAaHUPOBATh JEATENbHOCTb B HECTaHIAPTHBIX
CUTyalUsAX, aJCKBATHO OLICHUBATh BKJIAJ KaXXIOI0 M3 YYACTHHUKOB

IpYIIIbI B pelIeHUE paccMaTpUBaeMoi poOIeMbl




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon
pasaena

Konx nposepsiemoro
3JIEMEHTAa

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUA

OU3NKA U METO/IbI HAYYHOTI'O ITO3HAHMA

1.1

Odusznka — Hayka o npupoge. Hayunbie
METObI II0O3HAHUS OKpy:Karouero mupa. Ponb
SKCIEpUMEHTa M TEOpHUM B  IIpolecce

MIO3HAHUS IPUPOJIbI. DKCIIEPUMEHT B (PU3HKe

1.2

MogenupoBanre (GU3NYECKUX  SBICHUA U
nporieccoB. Hayunsie rumoressl. Pusndeckue
3aKOHBI M TEOpUHU. | paHHUIBI MPHUMEHHMOCTH
(bu3znIecKux 3aKOHOB. [TpuHIIMT
cootBeTcTBUS. Poiab u Mecro (QH3HKH B
(dhopMHUpOBaHHUT COBPEMEHHOIM HaY4YHOMI
KapTUHBI MHpa, B MPaKTHYECKOMN

JIeATEIILHOCTH JIIOACH

MEXAHUKA

KNMHEMATHUKA

MexaHu4ecKoe JBIKCHHE. OTHOCUTEIHLHOCTD
MEXaHUYCCKOT'O IBHUXCHUA. Cucrema orcuéra.

Tpaexropust

2.1

[Tepemerienue, ckOpocTh (CpeaHsss CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKU, MX MPOCKIMU HAa OCU
CHUCTEMBI KOOpIWHAT. Crnoxenue

nepeMemeHI/Iﬁ " CJIOKCHUC CKOpOCTeﬁ

PaBHOMepHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBUJKECHHUE. I'padukn
3aBUCUMOCTHU KOOp/IMHAT, CKOpOCTH,
YCKOpPEHH, IIyTH u IIEpPEMEILECHUS

MaTepUaIbHOU TOYKU OT BPEMEHU




2.14

CpoOoanHoe mazeHue. Y ckopeHrue CBOOOHOTO

naJicHus

KpuBonuueiinoe nBmxkenue. PaBHOMepHOE
JABUXKCHUEC MaTepnaanoﬁ TOYKHU 10
OKpPY>KHOCTH. YTIJIOBasi CKOPOCTb, JIMHEWHAs
CKOpPOCTb. Ilepuon " 4acToTa.

LleHTpOoCTpeMHUTENBHOE YCKOPEHHE

Texuuueckue yCTpOWCTBA: CIHUJIOMETD,
JBUKEHUE CHApSJOB, LEMHbIE U PEMEHHbIE

nepenavn

[IpakTrueckue paboTHI. Nsmepenue
MT'HOBEHHOM CKOpOCTH. Uccnenosanue
COOTHOLICHUS MEXAY ITyTSMH, IIPOUICHHBIMU
TEJIOM  3a  [OCIe[OBaTeNbHbIE  paBHbIC
MIPOMEXYTKH BPEMEHHU NPU PABHOYCKOPEHHOM
JBIKEHUU C HAYaJIbHOM CKOPOCTHIO, PaBHOM
HyIt0. V3yueHue NBUKEHHS IIapUKa B BA3KOU
KUIOKOCTHU. I/ISY‘IGHI/IC JABUXKCHUA TCIa,

6pOI_HeHHOF O T'OPHU30OHTAJIBHO

22

JTIMHAMUKA

2.2.1

[TpuHUMn OTHOCHUTEJILHOCTH T'anunes.
[TepBbiii 3axkoH HproToHa. HHepruanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [lpuHnun cynepno3unuu

Cuil

223

Bropoii 3akon HproTOHa 11 MarepualbHON
TOYKM B MHEPLUUAIBHON CHCTEME OTCUETA
(UCO). Tpermit 3akoH HeroroHa  ms

MaTCpHUAJIbHBIX TOUYCK

224

3aKkoH BCEMHUPHOT'O TATOTCHUA. Cuna TSHKECTH.

IlepBas kocMudeckas CkopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

226

Cuna tpenusi. Cyxoe tpenue. Cuna TpeHuUs
CKOJIbKEHUSI W Ccujda  TPEHHs  TOKOS.

Koaddunuent tpenus. Cuna conpoTHUBICHUS




Ipyu IBHXXCHUH TCJIa B )KUAKOCTU WUJIH I'a3C

227

HOCTYHaTeJ'IBHOC M BpallaTCJIbHOC IBMXXCHUC

abCoMIOTHO TBEPIOTO TENa

228

MoOMEHT CHIBI OTHOCHUTEIHLHO OCH BpaliCHUs.
[Ineqo cwibl. YcnoBusi paBHOBECHS TBEPAOIO
tena B UCO

229

Texnnueckne YCTPOﬁCTBaZ IIOAIIMWITHHUKH,

ABHUKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTrueckue pabotsl. M3yueHue ABMKEHUS
Opycka IO HaKJIOHHOMW IUIOCKOCTH  MOJ
JNEUCTBUEM HECKONbKMX cui. MccrnenoBanue
3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HUKAIOIIMX
B JehopMUpYeMOil MpyXUHE U PE3HHOBOM
oOpa3iie, OT BEIUYMHBI WX JIehOpMaIUH.
HccnenoBanue ycioBuil paBHOBECHUS TBEPAOTO

TCJIa, UMCIOIICTO OCh BpalllCHUSA

23

3AKOHbBI COXPAHEHNM A B MEXAHUKE

NMiynbc  MaTepuasbHOM  TOYKH, CHCTEMBI

2.3.1 MaTepuajgbHbIX TO4YeK. MMIynsC Cuiabl "
M3MEHEHHUE UMITYJIbCa Tea
3 3akoH coxpaHeHuss ummyisca B HCO.
o PeakTuBHOE IBUMXEHHE
233 PaGora cumbl
234 MOIIHOCTD CHIBI
3 Kunernueckast sHeprus MarepuaibHOU TOUYKH.
o TeopeMa 0 KHHETUYECKON SHEPTUH
[lorenumaneHas sHeprus. IloreHnmanbHas
236 SHEprus yIpyro ne(OpMHPOBAHHOM
o npyxunbl. IloreHnuanbHas SHeprust Tena
BOJIM3H MOBEPXHOCTU 3eMIIH
[loTeHumanbHble U HENOTEHUMAIbHBIE CHJIBI.
237 CBs3p  pabOTHl HEMOTEHUUAIBHBIX CHI C

N3MCHCHHUEM MEXaHHMIECKOM OHEPruun

CUCTCMbI TCII. 3akoH COXPAaHCHHUA




MeXaHU4YeCKOM OHCPIrun

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHUS
30 TexHuueckne yCTpONCTBA: IBUKEHHUE PaKeET,
o BOJOMET, KOIIEp, PYKUHHBIN ITHCTOJIET
[Ipaktiueckue paboThl. M3ydeHue cBsA3U
53,10 CKOpOCTEll Tel TMpU HEympyrom yjaape.

HccnenoBanue CBA3H pa6OTLI CHJIbI C

U3MEHEHHEM MeXaHUYEeCKOM OHCPIHUU TCJIa

MOJIEKYJISIPHASA ®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU

3.1.1

OcHOBHbIE HOJI0KEHUSI MOJIEKYJIIPHO-
KUHETHYECKON TEOPHH. bpoyHnoBckoe
neuxenue. Juddysus. Xapakrep IBUKEHUS U

B3aMMOJEHCTBUS YaCTHUI] BEIeCTBA

Mopenu CTpoeHus Ta30B, KUAKOCTEM U
TBEPABIX TeM U OOBSCHEHHWE  CBOWCTB

BCIICCTBA HA OCHOBC 3THUX MOI[eJIeﬁ

Macca MOJICKYJIL. KomnuecTtBo BCIICCTBA.

[TocTostnuas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€

m3Mmepenue. [llkana remnepatyp Llenbcus

Mounens UaeaIbHOrO rasa. OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON

TCOPHUU UACATIBHOI'O I'a3a

AOcomoTHas TemrepaTypa Kak Mepa CpeaHei
KUHETHYECKON DHEPTUU TEIIOBOTO JIBHKEHUS

yactull raza. lllkamna temnepatyp Kenbuna

VYpaBuenne Knaneilpona — Menzaeneesa.

3akon JlanpToHA

I"azoBbIe 3ak0HBI. M30mponeccsl B HaCaIBHOM
ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:

u3oTepMma, u30xopa, nzobapa

Texnuueckue yCTpOﬁCTBaZ TCPMOMETP,

OGapomeTp




3.1.10

[IpakTuueckue paboTsl. M3mepeHue macchbl
BO3/yXa B KJacCHOM komHare. VMccnenoBanue
3aBHCHUMOCTH MEX]y IapaMeTpaMu COCTOSHUS

pa3peKEHHOTO Ta3a

32

OCHOBbI TEPMOJIMTHAMUKU

3.2.1

TepmoauHamuueckass cucreMa. BHyTpeHHsS
SHEPrusi TEPMOJUHAMHUYECKOW CHUCTEMBI H

Ccoco0bl €€ U3MEHEHUS

322

KonngectBo Temnotel 1 padora. BHyTpeHHss

OHEPIH OAHOATOMHOI'O UACAJIBHOIO ra3a

323

Buner Temomnepenaun:  TEIUIONPOBOAHOCTD,
KOHBEKIIMSI, U3JIydeHue. TermnoéMKOCTh Tena.
VYnenpHasgd TEIUIOEMKOCTL BelecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI ITPH TCTUIOINICPEAAUC

324

IlepBb1ii 3aK0H TepMOoauHAaMUKU. [IpuMenenue
IIEPBOTO 3aKOHa TEPMOJUHAMUKHN K
u3onpoueccam. ['padudeckas MHTEpHIpETaLUI

paboThI raza

3.2.5

TermoBble MammHbl. [IpuHOMOBL  nEHCTBUS
TEIJIOBbIX MamuH. [IpeoOpa3oBaHusl SHEPrHH
B TemioBblXx  MammHax. Koaddumment
nmosiesHoro  gevictBus  (mamee  —  KIIJI)

ternoBoil mamuHbl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropon 3aKOH TEPMOAUHAMUKH.
HeoOpatumocts  mpoueccoB B NPHPOJE.
TeruioBeie JBUTATEIIN. OKOJIOrHYeCcKHue

pOOJIEMBI TEIUIOHEPTETUKU

3.2.7

Texnuueckue YCTPOWMCTBA: JIBUTaTENb
BHYTPEHHETO CrOpaHusl, OBITOBOI

XOJIOOUJIbHUK, KOHAUIIUOHED

3.2.8

[IpakTudeckue pabotel. 3Mepenue ynensHoOU

TEIUIOEMKOCTHA

3.3

AT'PET'ATHBIE COCTOSAHNA BEIHECBA. ®A30BBIE I[TEPEXO/IbI

3.3.1

[TapooGpazoBanue u koHAeHcalws. Mcnapenue




u KUIICHHUE. VY nenbHast TemI0Ta
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATyPhI

KHUIICHUS OT JaBJICHUS

AOCOII0OTHAS M OTHOCHUTENbHAS BJIA)KHOCTD

3:3.2 BO3Ayxa. HacelleHHbIH nap
Tsépnoe Teno. Kpucrammyeckue u amopgHbie
333 Tena. AHU30TPONHS CBOMCTB KPHCTAJUIOB.
o Kunkue KPHUCTaJUIBL.
CoBpeMeHHbIE MaTepralIbl
334 [InaBnenne w Kpuctaumzauus. Y eiabHas
o TeruioTa miaBieHus. Cyomumarust
335 YpaBHEHHE TEIIOBOro OanaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP H
336 MICUXPOMETP, KAJIOPUMETpP,  TEXHOJIOTUU
o MOJIyYEHUSI COBPEMEHHBIX MaTepUajoB, B TOM
YHUCJIe HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTrueckue paboTHI. N3zmepenue
o BJIQKHOCTH BO3]TyXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 DnekTpuzanus Tei. DIeKTpUIecKuii 3apsm. JBa
o BUJIA DJIEKTPUUYECKUX 3aPS/I0B
[IpoBogHUKH, JIUDIIEKTPUKH u
4.1.2
MOJTYTIPOBOTHUKH
4.1.3 3aKOH COXpaHEHUs JIEKTPUUECKOTO 3aps/ia
4.14 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
4.1 DneKTpuuecKoe roJie. HanpsxéaaocTts
415 BIIEKTPUIECKOTO TIOJISL. [TpunIMI
o cyneprno3uiii.  JIuHUKM ~ HANpPSHKEHHOCTH
AIEKTPUIECKOTO TIOIISI
416 PaGora cun  3nMeKTPOCTaTUYECKOTO  TOJIS.
o [Torenmman. Pa3HOCTh MOTEHIIMATIOB
417 [IpoBOIHUKK M NUAIEKTPUKH B IMOCTOSHHOM

aneKkTpuueckoM — moie.  Judnextpuyeckas




MMPOHUIACMOCTDb

DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 ONEeKTpPOEMKOCTh  IUIOCKOTO  KOHJEHCATopa.
OHeprus 3apsHKEHHOTO KOHJEHCAaTopa
TexHuueckne  yCTpPOMCTBA:  3JIEKTPOCKOTI,
419 ANEKTPOMETpP, AJIEKTPOCTATUYECKAs 3alluTa,
o 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHJIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 IIpakTuyeckue paboTHI. N3mepenue

AIIEKTPOEMKOCTH KOH/IEHCATOPA
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[IOCTOSIHHBIN SJIEKTPUYECKHM TOK. TOKHU B PA3JIMYHBIX

CPEJIAX

VYcnoBus CyHICCTBOBaHUA IIOCTOSHHOI'O

4.2.1 ANEKTpUYECKOro Toka. Mcrounuku toka. Cuna
ToKa. [TocTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma i yyacTka Lenu
123 DNEKTPUUECKOE COMPOTUBIICHUE. Y IEITBHOE
o COTIPOTHBIICHUE BELIECTBA
424 [TocnenoBarenbHoe, napaiesbHOe,
o CMEIIAaHHOE COEIMHEHNE POBOAHUKOB
Pabora snexkrpuueckoro toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MOIIIHOCTb 3JIEKTPUUECKOTO TOKA
anekTpoaBkymas cuna (manee — DAC) u
427 BHYTpPEHHEE CONPOTUBIIEHUE UCTOYHHUKA TOKA.
o 3akon OmMa g TOMHOW  (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe 3ambikanue
DneKTpoHHas MIPOBOJMMOCTh TBEPBIX
428 METaJUIOB.  3aBUCUMOCTb  COIPOTUBIICHUS
o METaJlIOB oT TeMIepaTypbl.
CBepXIIpoBOIMMOCTD
429 OnexTpuueckuid TOK B BakyyMe. (CBolcTBa
o AIIEKTPOHHBIX ITyYKOB
4.2.10 [TonynpoBoannku. CoOCTBEHHASI U PUMECHAs




MMpOBOANMOCTL IOJYIIPOBOJIHHUKOB. CaoiicTBa

p-n nepexopa. [loaynpoBoIHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYeCKUid  TOK B DJIEKTPOJIMTAX.
OnekTponuTHYecKas JyiccoLuanysl.

DeKTpoaun3

4.2.12

DNEKTPUUECKHA TOK B rasax.
CaMOCTOSTEIIbHEIN W HECAMOCTOSTEILHEIN
pa3psan. PaznuuHble THUIBI CAMOCTOSTEIHLHOTO

paspsiga. Mosuust. [lnazma

4.2.13

Texanueckue YCTPOWCTBA: aMIiepmeTp,
BOJITMETP,  PEOCTaT, MCTOYHMKH  TOKa,
AJIEKTPOHArPEBaTEIIbHBIE npuoopsl,
3JIEKTPOOCBETUTENbHBIE TIPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BaKyyMHBIH MO/,
TEPMHUCTOPBI U (oTope3uncTopsl,

HOJ'IprOBO[[HI/IKOBI)If/'I Auoa, raJlbBaHUKa

4.2.14

[IpakTuueckue paboTHI. Nzyuenue
CMEIIIAaHHOTO COEMHEHUSI PE3UCTOPOB.
N3mepenne DJIC UCTOUHMKA TOKA U €ro
BHYTpEHHEro comnpotupienus. Habmonenue

QJICKTPOJIN3a

11 KUIIACC

Kon Koanposepsiemoro
pasnena 3JIeMEHTA

IIpoBepsiemble 3J1eMeHTHI COIEPKAHUS

4

SJIEKTPOJJMUHAMUKA

MATHUTHOE IIOJIE. 9JIEKTPOMATI'HUTHAA MHAYKLA

4.3.1

IlocrossHHBIE MarHuThl. B3zaumonencTBue

IIOCTOSTHHBIX MarHuToB

43

432

MarautHoe mone. BexkTop MarHuTHOM
nHAyKIMY.  [IpuHmMn — cynepno3unmy.
Jluaun marHuTHOM uHAykumu. Kaprtuna
JIMHUA ~ MAarHUTHOM  MHOYKLIHMH  TIOJIS

IIOCTOAHHBIX MarHuTOB




MarHuTHOE T0JI€ MPOBOJHUKA C TOKOM.
KapTuna nuHMII 1O JUIMHHOTO MOPSIMOTO

MNpOBOAHWKA W 3aMKHYTOI'O KOJIBIICBOI'O

433 MPOBOJIHUKA, KATYIIKH C TOKOM. OmbIT
Opcrena. BzaumopencTBue mpoBOIHUKOB C
TOKOM
4.3.4 Cuna Amriepa, e€ MOJTyJIb U HaIlPaBJICHUE
Cuna JlopeHua, €€ MOIyJib U HAalIpaBJICHUE.
A JIBrokeHue  3apsDKEHHOM — YacTUIbl B
33 OJTHOPOJHOM MAarHutHoM Tone. Pabota
cuibl JIopeHna
4.3.6 SIBiIeHME 2IIEKTPOMArHUTHON MHAYKIIUU
437 [ToTok BeKTOpa MAarHUTHOW MHIYKIIUH
A O/J1C unnykumu. 3aKOH 3JIEKTPOMArHUTHOM
38 nHaykuuu Papanes
BuxpeBoe »snekrpuueckoe mose. IJIC
UHAYKIIMM B TPOBOJHUKE, ABIKYIIEMCS
439 MOCTYMATEIbHO B OJJHOPOJHOM MarHUTHOM
rosne
43.10 IIpaBuio Jlenma
NHayKTUBHOCTH. SIBJIEHHE CAMOMHIYKIIMH.
4.3.11 O/C camoumnaykuuu
DHeprusi MarHUTHOTO TOJISI KaTyIIKU C
43.12
TOKOM
4.3.13 DJEKTPOMAarHuTHOE MoJjIe
TexHuueckue yCTpPOWCTBA: MOCTOSIHHbBIE
MAarHuThI, AJIEKTPOMATrHHTHI,
43.14
ANEKTPOABUTATENb, YCKOPUTE!
JJIEMEHTAPHBIX YaCTUI], HHIYKIIHOHHAS TICUb
[IpakTnueckue paboThL. N3yuenne
MarHUTHOTO TMOJS KaTyIIKd C TOKOM.
4.3.15 UccnenoBanme OeWCTBUS  ITOCTOSHHOTO

MarauTa Ha paMKy C TOKOM. Hccnenopanue

SIBJICHUS BHGKTpOMaFHI/ITHOﬁ HHAYKIHUA




KOJIEBAHM A 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHM A

KonebarensHass cucrema. CBOOOIHEIE
Konebanus. l'apMoHHMYEecKHe KojaeOaHMs.
[lepmon, wacrora, ammuutyna u (asza

KoJIe0aHui

[IpyxvHHBIM MasATHUK. MareMaTu4ecKuil

MasiTHUK

VYpaBHeHHE TapMOHMUYECKUX KOJICOAHMIA.
Kunemaruueckoe u JMHAMHYECKOE

OIIMCaHHE KOJeOaTCILHOTO JBHIXXCHUA

[IpeBparienue SHEPTUU npu
FapMOHMYECKUX  KOJIeOaHUsX. Cas3p
aAMILIATY b KoJIeOaHUt HCXOIHOU
BEJIMYHMHBI ¢ aMIUTUTYyJaMH KoJieOaHuid e€

CKOPOCTH U YCKOPEHUS

Konebarenbubiii  koHTyp.  CBOOOIHBIE
AJIEKTPOMATrHUTHBIE KOJIeOaHuUs B
uaeaJbHOM  KOJeOaTeJIbHOM  KOHTYpe.
AHamorusi MeXIy MEXaHHYeCKUMHU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSMU.

®opmyna Tomcona

5.1.6

3aKkoH COXpPAaHCHUA SHEPTHUU B HACAITIBHOM

KoJie0aTeIbHOM KOHTYPC

BhIHyX/1eHHBIE MEXaHUYECKUE KoJeOaHMs.
Pesonanc. Pe3onancnas KpuBasl.
BoinyxeHHbIE AJIEKTPOMAarHUTHbIE

KoJIeOaHwus.

IlepemenHnsbIit TOK. CuHycouanbHbIN

IIEPEMEHHBIN TOK.

MomHoCTh [IEPEMEHHOI0 TOKA.
AMIUIMTYZHOE W JCHCTBYIOLIEE 3HAYCHHE

CHJIbI TOKA 1 HAIIPAKCHUA

5.1.10

Tpancdopmarop. [IponsBoacTBo, nepenaya




U MOTpeOsieHne >JIEeKTPUUYECKONH SHEPTHUU.
DKOJIOTrMYECKHE PUCKU MpPU MPOU3BOJACTBE
ANEKTPUUECKOM SHEPTUH. KynsTypa
UCIIOJIb30BAaHUSl  DJIEKTPO3HEPTUHU B

HOBCCHHGBHOﬁ KHU3HU

5.1.11

TexHuyeckue ycTpoicTBa: ceiicmorpad,
BIEKTPUUYECKUN 3BOHOK, JIMHAA

ANIEKTporepeaayd

5.1.12

IIpaktnyeckue pabotsl. HccnenoBanue
3aBUCHUMOCTH Tepuoja MalbIX KojeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTU U Macchl
rpy3a. McciaenoBanue nepeMeHHOro ToKa B
LEeNU U3 IOCIEN0BATEIbHO COEINHEHHBIX

KOHACHCATOpPA, KaTYIIKHU U pE3UCTOpa

52

MEXAHWYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon.  CkopocThb
pacrpocTpaHeHUssT ¢ JJIMHA  BOJIHBL

HonepeqHLIe U IpOaAOJIbHBIC BOJHBI

522

HNHuTepdepennus u nudpaxius

MCXaHHUYCCKHX BOJIH

523

3Byk. CkopocTh 3ByKa. I'pOMKOCTB 3ByKa.

BricoTa Tona. TemOp 3Byka

524

ONEKTPOMarHuTHBIE  BOJHBL. Y CJIOBHSA
U3JIy4eHUsI  JJICKTPOMAarHUTHBIX  BOJIH.
B3anmHuas opuenrtanus BektopoB E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BaKyyM¢€

525

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHUE, NPEIIOMJICHUE, MOJSIpU3aNys,
mudpakius, uHTepdepeHus. CKopocTh

SJICKTPOMArdHMTHBIX BOJIH

5.2.6

[Ixana DIEKTPOMArHUTHBIX BOJIH.
IIpuMeHEeHNEe 3IIEKTPOMATHUTHBIX BOJH B

TEXHUKE B OBITY

5.2.7

HpI/IHL[I/IHLI paaruoCBiA3 U TCICBUICHUA.




Pazmonoxaunﬂ . 9JI€KTpOM8.FHPITHO€

3arpsi3HEHHE OKPYIKAIOIICH CpeIbl

528

TexHuueckue yCTpOWCTBA: MY3bIKAJIBHbBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIMIMHE,
pamap,  paguONPUEMHMK,  TEJIEBHU30D,

aHTeHHa, Tenedon, CBY-neup

53

OIITUKA

5.3.1

[IpsimonuHeiHOE pacnpoCTpaHEHUE CBETa

B olHOpoaHOM cpene. JIyu cBeta

532

OtpaxkeHue cBeTa. 3aKOHbI OTPaKEHUS
cseta. [locTpoeHne n3o0pakeHuil B MIOCKOM

3epkaie

533

[Ipenomienrie cBeTa. 3aKOHBI MPETOMIICHHS
CBeTa. AOCOIIOTHBIH moKasareib

IpCIOMIICHUA

534

ITomHoe BHYTpPEHHEE OTpaXKEHHE.
[IpenenbHblld Yyros IOJHOIO BHYTPEHHETO

OTPAKCHHUA

535

Hucnepcuss  cBera. CIOXHBIA  COCTaB

oenoro cBera. L{BeT

5.3.6

Cobuparoriue ¥ pacceuBarolue JIMH3BI.
Tonkas nunH3a. DOKYyCHOE pPACCTOSHUE W
OIITHU4YCCKas cuiia TOHKOU JIMH3HBI.
[TocTpoeHne n300pakeHUi B COOMPAIOIITIX
W pacceuMBalomMx JuH3aXx. Popmyna
TOHKOW JIMH3BL. YBEJIHYCHHE, aBaeMoe

JIAH30H

5.3.7

[Ipenensl NpUMEHUMOCTH TEOMETPUYECKOM

OIITUKH

53.8

WNutepdepentiuss  cBera.  KorepeHTHbIE
HMCTOYHHKHU. VYcenoBus HaOJI0ICHUS
MaKCUMYyMOB u MHUHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHUHE OT JABYX

CI/IH(1)213HBIX KOTICpCHTHBIX UCTOUYHHUKOB




HNudpakumst  cBera.  JludpakuuoHHas

peméTka. YcinoBue HAOMIOIEHUS TJIABHBIX

5.3.9 MaKCUMyMOB pu MagcHUN
MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY
5.3.10 [Tonspuzanus cBera
TexHuueckue yCTpOMCTBA: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBINA ammapar,
5.3.11 MHKPOCKOII, TEJIECKOTI, BOJIOKOHHAA
ONnTHKa, JOU(GPAKIUOHHAS  PEIIETKa,
TIOJIIPOH/T
[IpakTrueckue paboTHI. N3mepenne
5312 nokasarenst npenomiienus. VccienoBanue

CBOMCTB  HM300paX€HWU B  JIMH3AX.

Habmonenue nucniepcun ceera

3JIEMEHTbI CHELIMAJIBHOU TEOPUU OTHOCUTEJIBHOCTU

6.1

I'paHnnbl PUMEHMMOCTH KJIACCHYECKOU
MEXaHUKHU. Iloctynarsl TEOPUHU
OTHOCHUTEJIbHOCTH: MHBApPHUAHTHOCTH
MOy CKOPOCTH CB€Ta B BaKyyMe,

MIPUHIIUIT OTHOCUTEILHOCTH DUHIIITEHHA

6.2

OTHOCUTEIHLHOCTD OOIHOBPECMCHHOCTH.
38.MCI[J'I€HI/I€ BpEMCHU MU  COKpalICHUC

JJINHBI

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHUIIBI

6.4

CBsi3b Macchl C 3HEPrued M UMITYJIbCOM
CBOOOIAHOM YaCTUIBI. ODHEPrus IOKOS

CBOOOIHON YaCTHUIILI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. Dopmyna Ilnanka cBA3M SHEPrUU
¢boTOHA C €ro YacTtoTro. OHeprus u

UMITYJIbC (POTOHA

OtkpeiTHE U HccaenoBanue Gorodddexra.




OIBITEI AT. Cronerosa. 3aKOHBI

doroaddexra

VYpaBHeHue DOHHINTENHA IS

dhotorddexra. «Kpacnas TPaHUIIA

doroaddexra

7.1.4

JNasnenue ceera. OnbiThl [1.H. JIeOGeneBa

7.1.5

XHUMHUYECKOE JIENCTBUE CBETA

TexHndeckue ycTpoiicTBa: (OTOIIEMEHT,
boTonaTyuk, COJIHEUHast Oarapes,

CBETOIHO]T

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OTBITE
Pezepdopnaa o uccneoBaHUIO CTPOSHUS

aToMa. HJ'IaHCTapHaH MOJCJIb aTOMa

722

ITocTynatel bopa. N3nyyenue u
norjouieHue (GOTOHOB TMpH  Tepexoje
aTOMa C OJHOT'O YPOBHS SHEPTUU Ha APYTOM.
Bunapl ciektpoB. CriekTp ypoBHEH

SHEPTUU aToMa BOJIOpoAa

7.2.3

BonHoBBIe cBoiicTBa 4dacTull. BOJIHBI e
Bporins. KopnyckynsipHo-BoHOBOM
nyamu3M. Judpakius dSJIEKTPOHOB Ha

KpHUCTasax

7.2.4

CrioHTaHHOC M BBIHYKJACHHOC U3JTY4YCHUC.

YCcTpoiCTBO U MpUHIIUT pabOTHI Ja3epa

7.2.5

TexHuyeckue ycTpOWCTBa: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jla3ep, KBAHTOBBIMA

KOMITBIOTEP

7.2.6

[Ipaktuueckue  pabotel.  HaOmionenue

JIMHEWYaToro CIICKTpa

7.3

ATOMHOE A/1PO

7.3.1

Metonbl  HAOMIOACHWS W PETUCTPALMH

QJICMCHTAPHBIX YaCTUI]

7.3.2

OtkppiTHE  PaAMOAKTUBHOCTH.  OTMBITHI




Pesepdopna mo ompeneneHuro cocraBa
paavoakTuBHOTO M3nydeHus. (CBolicTBa
anbda-, 6era-, ramMma-u3nydeHus. Brusuue

PaaIOaKTUBHOCTH HaA KMBBIC OPpraHU3MbI

OTKkpblTHE  TPOTOHa U HEUTpPOHA.

Hykmonnas monenp siapa ['eiizenbepra —

733 WBanenko. 3apsj sapa. MaccoBoe umCiIO
siapa. M3otomnsl
Anbda-pacna. DNEeKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacma. I"'amma-
734 M3JIydeHHe. 3aKOH  PaJHOaKTHBHOTO
pacmaja
DHeprus  CBSI3U  HYKJIOHOB B siIpe.
735 SAnepusbie cuibl. Jlegekt maccol sipa
Anepuble peakuuu. JleneHue M CHUHTE3
7.3.6
saep
SAnepHbiii peaktop. TepMosIepHBI CHHTES.
[IpoGnemMbl W TEPCHEKTUBBI  AAEPHOMN
737 SHEPreTUKU. KOJIOIMYECKHE
aCIEKThI SAEPHON YHEPIETUKU
OnemeHTapHble  4YacTulpl.  OTKphITHE
7.3.8 IMO3UTPOHA. OyHAaMEHTAIbHBIC
B3auMOEHCTBUS
TexHnyeckue  yCTpOWMCTBA:  JTO3UMETP,
7.3.9 kaMepa BuibcoHa, snepHBI  peakrTop,
aToMHasi boM0a
[Ipaktnyeckue pabotel. HMccnenoBanue
7.3.10 TPEKOB JACTHI] (o TOTOBBLIM
dhotorpadusim)
OJIEMEHTBI ACTPOOU3NKU
Bun 3Bé3gHoro neba. CosBe3nwmsi, sipKue
8.1 3BE3/1bI, IUTAHETHI, UX BUIUMOE JIBIIKCHUE
$o ConHeunass cucrema. IlnaHersl 3eMHOMU

I'pyHIIbIL. IInaHeTHI-TUTaHTBI u Hux




CIIYTHUKH, KapJIMKOBLIC IIJIAHCTBI. Mansie

tesra COTHEYHON CUCTEMBI

8.3

Comunie, dorochepa u  armocdepa.

CoHeyHast akTUBHOCTE

8.4

Hcrounuk sneprun CosiHIa U 3BE3]1

8.5

3BE31pI, UX OCHOBHBIE XapaKTEPUCTHUKHU:
Macca, CBETUMOCTb, paauyc, TeMIeparypa,
1504 B3aUMOCBS3b. Huarpamma
«CHEKTpPaJIbHBIA KJIacC — CBETUMOCTHY.
3BE3apl  TJIABHOM  IOCIIEOBATEIBLHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» JUIf

3BE3]1 TVIABHOM ITOCJIEIOBATEIILHOCTH

8.6

Buytpennee ctpoenue 38E371. CoBpeMEHHbIC
NPEJCTABICHUS O MPOUCXOXKIACHUU U
sBosronnu CoutHIa ¥ 3BE3]]. DTarbl KU3HHA

3BE3

8.7

Mneunsii  Ilyte — Hama ['anakTuka.
CnupanpHasgs  cTpykTypa  [anmaktuku,
pacupeneneHue 3BE3N, rasa M [BUIM.
[lonoxenne wu paBuwxenue ConaHua B
lamaktuke. Ilmockas u  cdepuyeckas

nojcucTemsl I amakTuKu

8.8

Tuner ramakTuk. PamuorajakTukn U

KBazapbl. UEpHBIE ABIPHI B A/Ipax raJIAKTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akoH XaOOma. Pas0eranue rajaKTHK.
Bo3pact u pamuyc Bcenennout, teopus
bonsmioro B3peiBa. Mojiens  «ropsyei

Bcenennoi». PenmnkToBoe n3irydyeHnue

8.10

Macmrabnass  cTpykrypa  BceneHHOI.
Meraranaktuka. Hepeménnsie mpobiaeMbl

ACTPOHOMHUH




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEGHBIE MATEPUAJIBI VI YYEHUKA

®usuka : 10-ii kiacc : 6a30BbIi ypoBeHb : yueOHuk : B. A. KacesanoB. — 11-e
u3m., crep. — Mocksa :

[Ipocsemenue, 2022.

METOINYECKHUE MATEPHAJIBI 1JIS1 YAUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH

HUHTEPHET
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