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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEr0 OOIIEero
oOpa3zoBaHusl pa3paboTaHa Ha OCHOBE IMOJIOKEHUW W TpeOOBaHMI K pe3ysbTaTaM
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHOW NIporpammsl, npencraBieHHbIXx B PI'OC
COO, a Takxe c yu€roMm (enepanbHOl paboueld MPOrpaMMbl BOCIIUTAHUS U
KOHIIETIIIMK TpernojaBanus ydeOHoro mnpenmera «dusumka» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit @enepanun, peaanu3yonux OCHOBHbIE 00pa3oBaTeIbHbIC
IPOTrPaMMBl.

Conepxxanue mnporpaMMmbl 1O (HU3UKE HANpaBIeHO Ha (QOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydarommxcsa 10—11 kimaccoB npu oOydueHnn
ux (¢u3nke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOJXOJA.
[Iporpamma no ¢usuke coorBercTByeT TpedboBanusM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pPE3yJibTaTaM OOYYEeHHs, a TaKXKe
YUHUTHIBAET HEOOXOAUMOCTh pEeAM3alMi MEXIPEIMETHBIX CBs3ed (QPU3UKH C
€CTECTBEHHO-HAYYHBIMU YYE€OHBIMHM NpeaMeTraMu. B Heil onpenensitoTcss OCHOBHBIE
LEeNMU U3ydeHus (U3MKU Ha YpPOBHE CPEOHEro oOIero oOpa3oBaHus, INIAHUPYEMbIE
pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIC, METANPEAMETHBIE, NIPEAMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAaHMpPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (M3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTAThI IO FoJjaM 00yUYEeHUS;

e cozepkaHue yuebHoro npeamera «Pusnka» no rojgam o0ydeHusl.

®du3nkKa Kak Hayka o Hanbosee OOIIMX 3aKOHaX MPUPO/IbI, BEICTyNasi B KAYECTBE
y4eOHOIo MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUU 00
okpyxatomeM wmupe. I[lIkoapHBIT Kypc GU3HKH — CHCTEMOOOpa3yIOIMMA Jis
€CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (DU3MUECKHE 3aKOHBI JIEKAT
B OCHOBE IIPOIICCCOB W SIBJICHUW, M3y4aeMbIX XHUMHEH, Ouosjorueu, (puanyueckoi
reorpadueit u actponomueid. Mcrnonap30BaHne U aKTUBHOE NMPUMEHEHHE (HU3NUECKUX
3HAHUI OMNpeeNsieT XapakTep W pa3BUTHE PA3HOOOPa3HbIX TEXHOJOTUH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCA, IOJIYYEHUS HOBBIX MAaTE€pHAJOB C
3aJJaHHBIMU CBOMCTBaMHU M Jpyrux. M3ydeHue Qu3MKd BHOCHUT OCHOBHOW BKIJIAJ B
(dbopMHpOBaHHE  E€CTECTBEHHO-HAYYHOM  KapTUHBI MHpa  OOydYarolmuxcsi, B
dbopMHUpOBaHUE YMEHUI NMPUMEHATh HAYYHBIA METOJ TMO3HAHUS NPU BBINOJHEHUU
UMU Y4EOHBIX UCCIIEIOBaHUIA.

B ocHOBYy kypca (u3uku 11t ypOBHSI CPEHETO 0OIIET0 00pa30BaHUs MOJIOKEH
PAA UEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €I0 NOCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COAEPKUT Marepuan U3 BCeX pa3zesioB (DU3UKU, BKIHOYAET Kak
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.



Hoesn cenepanuzayuu. B cooTBeTcTBUM € HEWl Marepual Kypca (U3HKU
o0beIMHEH BOKpPYr (u3nueckux Teopuil. Beaymmm B Kypce sBisercs
dbopMupoBaHHE TPEACTABICHUNA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pUU, BEIECTBE U
oJe.

Hoes eymanumapuzayuu. EE peanmszanus mpeArnoyiaraeT MCIOJb30BaHHE
I'YMaHUTAPHOTO NOTEHIHAIAa (PU3UYECKOM HAYKH, OCMBICIIEHUE CBS3U PA3BUTHUSA
¢bu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU IIPOOJIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypce Gusuku mpeamnoiaraet 3HaKOMCTBO C
IIUPOKUM KPYrOM TEXHUYECKMX U TEXHOJOTMUECKUX NPUIIOKEHUN H3yUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu  peannsyercs MOCPEACTBOM  BBEIEHHUS  3JIEMEHTOB
COJIepKaHusl, MOCBSIIEHHBIX 3KOJOTHYECKUM IpoOsieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBl C PA3BUTHEM TEXHUKUM M TEXHOJIOTUH, a Takke OOCYXIEeHHs NpodiieM
PalMOHAIIBHOTO MPUPOJONOIB30BAHMS M 3KOJIOTHUECKONH O€30MaCHOCTH.

CrepXHEBBIMU DJJIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOIIEero
oOpa3zoBaHus SBIAIOTCS (u3MUeckue Teopud (PopMUpOBaHUE MPEACTABICHHUA O
CTPYKTYpe MOCTpOCHMs (PU3MUECKON TeOopuu, poiau (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPECTABICHUAX O MPUPOJIE, TPAHUILIAX MPUMEHUMOCTHU
TEOPHI, /ISl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBIIEHUN U MIPOLIECCOB).

CHUCTeMHO-IESTENbHOCTHBI TOJIXO0JI B Kypce (DU3MKU peamu3yeTcs Mpexie
BCEr0 3a CUET OpraHu3alliy 3KCIEPUMEHTAIbHOMN JesTeNbHOCTH oOydaromuxcs. s
0a30BOro ypoBHs Kypca (U3MKH — 3TO HCIIOJIb30BAHME CUCTEMbI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M J1a0OpaTOPHBIX pabOT, KOTOPHIE B MPOTpaMMe
no ¢u3nke OObEIWHEHbI B OOIIMK CIHUCOK YYEHHYECKHUX MPAKTUYECKUX pPadoT.
Boigenenre B yKa3aHHOM MepeyHE Ja0OpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISI U OLIEHKH, OCYILIECTBISETCS Y4acTHUKaMH 00pa3oBaTeNbHOTO Ipoliecca
UCXOJI1 U3 0COOCHHOCTEH TIJIAHUPOBAHMS U OCHAIIeHHs kaOunera gusuku. [Ipu aTom
oOecreuynBaeTcsl OBJIAJIEHUE OOYyYalOUMMHUCS YMEHUSIMH TPOBOJUTH KOCBEHHbBIE
MU3MEPEHHUsI, WCCIEAOBAHUS 3aBUCUMOCTEH (DU3MYECKUX BEJIIMYMH U TMOCTAHOBKY
OMBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpnioe BHUMaHHE yIENsSeTcs PELICHUI0 PAaCUETHBIX M KAYECTBEHHBIX 3a]ad.
IIpu 3TOM A1 pacyETHBIX 3a7a4 MNPUOPHUTETOM SIBIISIIOTCA 337a4d C SBHO 3aJaHHOU
¢u3nUecKkol  MOJENbl0, TMO3BOJSIONIME MNPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfeiia Kypca, TaK M UHTETpUpPYs 3HAHUS U3
pa3HbIX pas3fesoB. [ KauecTBEHHBIX 3aJa4 NMPUOPUTETOM SIBISIOTCS 33JaHus Ha
0O0BsICHEHHE MPOTEKaHUs GPU3UUECKUX SIBJICHUN U MPOLIECCOB B OKPYXKAIOIICH JKU3HH,
TpeOytomue  BbIOOpa  (GU3MYECKOW  MOJETH  JUIsi  CUTyallud  TPAaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ TpeboBanusimu GI'OC COO k marepHalbHO-TEXHUYECKOMY
o0ecrnedyeHn0 y4yeOHOro mporiecca 0a30BBIH YPOBEHb Kypca (U3MKM Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHUs JOMKEH H3y4aThbCs B YCJIOBHUSX MPEIMETHOTO
kaOuHeTra (U3UKKA WIM B YCJIOBHSIX HWHTETPUPOBAHHOTO KaOWHETa TNPEIMETOB
€CTECTBEHHO-HAYYHOr0o IuKia. B kaOuHeTe GU3MKK JOIKHO OBITH HEOOXOAMMOE
nabopaTopHOe 000pyI0BaHKE MIJIsl BHIMTOJTHEHUS YKa3aHHBIX B IIporpamMMme 1o (Gpusuke
YYCHHYECKUX MPAKTHUECKUX paboT U JEMOHCTPAIMOHHOE 000PYI0BaHNE.

JleMoHCTpalinoHHOE  000pynOoBaHue (OPMHUPYETCS B  COOTBETCTBUU  C
OPUHIIMIIOM  MHHHUMAJIBHOM  JTOCTAaTOYHOCTH W OOECHEYMBAET  IOCTAaHOBKY
MEePEUYHCICHHbIX B TpOrpaMme 10 (PU3UKE KIIOYEBBIX JIEMOHCTpaIuil s
WCCICAOBAaHMS  W3y4YaeMbIX  SBJIEHUH ®W  TIPOLECCOB, OMIMPUYECKUX |
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe 00OpynOBaHME JJIsi YYECHHYECKHUX TMPAKTHUYECKUX padboT
dbopmupyeTcss B BUJEC TEMAaTHMUYECKHMX KOMIUIEKTOB W OOECleYMBaeTcs B pacuére
OTHOTO KOMIUIEKTa Ha JBYX oOOydaromuxcs. TemaThmuecKue KOMIUICKTHI
nabopatopHOTO 00OpYAOBAaHUSA JOJDKHBI OBITH TOCTPOCHHI HA KOMILJIEKCHOM
WCITOJIb30BAaHWN AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPUTENLHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMHU TIEJISIMHU HU3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (QopMupoBanue wuHTEpeca € CTPEMJICHHS OOYYaIOMUXCS K HAYYHOMY
M3YUYCHUIO TPHUPOJIBI, Pa3BUTHE WX HWHTEIUICKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE TPEJACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOPMHPOBAHUE
MCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

e (opMupoBaHHE HAYIHOTO MHPOBO33PECHHs KaK pPe3ysibTaTa M3y4YCHHUsS] OCHOB
CTpOSHUS MaTepuu U GyHIaMCHTAIBHBIX 3aKOHOB (DM3HKU;

e (opMupoBanue yMeHHI OOBSICHATDH SIBICHHS C UCTIOJIb30BaHUEM (U3UUECCKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBanue mnpeACTaBACHUN O ponn (U3UKKA I Pa3BUTHS APYTHX
€CTECTBECHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne JTUX Leliedl oOecrednBaeTCsl PElIeHHEM CIeAYIONNX 3a7ad B

nporuecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEHETO 00I11ero 00pa3oBaHus:

e TMpuOOpeTeHre CUCTeMBbl 3HAHUI 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOYAsS MEXaHWKY, MOJICKYJISAPHYI  (PHU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPODU3UKHY;

e (opMupoBaHue yMeHUN MPUMEHATHh TCOPETUUECCKUE 3HAHUS ISl OOBSICHCHUS
¢bu3HUeCcKuX SBJICHUIN B MPUPOJIC U JIJIsI IPUHSATHS MPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM >KH3HM;



e OCBOCHHE CIIOCOOOB pEIIEHUS pa3IMYHBIX 3aJad C $BHO 3aJlaHHOM
¢usznyeckoil MoAenblo, 3a7ad, IOAPA3yMEBAIONINX CAMOCTOSTEIHHOE
co3anue (PU3NYECKO MOJIeNH, aIeKBaTHON YCIOBHIM 33/1a4H;

e TMOHMMaHHE (UBMYECKUX OCHOB M TPHUHIIUIOB JEHCTBUA TEXHHUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOIILYIO
cpeny;

e OBJIQJICHUE METOJIaMH CAMOCTOSITEIBHOIO IUIAHUPOBAHUS W IPOBEICHHUS
(GuU3MUEeCKUX SKCIEPUMEHTOB, aHallu3a M MHTEpIpeTaluyl HHGOpMaIHH,
onpeeeHus JOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBUHM JUIsl Pa3BUTHUs YMEHHUHI IPOEKTHO-HCCIIENOBATENIBCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha wu3yuenue ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE CPEOHEro OOILIEro
oOpazoBanus orBouTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11
Kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

[Ipepnaraempiii B mporpamme 1o (U3MKE TNepeyeHb JIabOpaTOPHBIX U
MPAaKTUYECKUX paldoOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMUTENb JeJlaeT BbIOOD
MIPOBE/ICHMS JIa0OPAaTOPHBIX pabOT M ONBITOB € YYETOM HUHAMBUIYATBHBIX
0COOEHHOCTEH 00yUaroIMUXCH.



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Pasznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

duznka — HayKka o npupoje. Hayunsle MeTOIbI TO3HAHKS OKPYIKAOIIETO MUPA.
Ponp 3kcnepumeHTa M TEOPUM B IIPOLIECCE IMO3HAHMS NMPUPOIBI. DKCIIEPUMEHT B
busuke.

MonenupoBanue (GU3NYECKUX SIBICHUW W TMpoleccoB. HaydHble THIIOTE3BI.
du3znyeckre 3aKOHbl U TEOpUHU. ['paHULBI MPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB.
IIpyHIMI COOTBETCTBHUS.

Pounb 1 MecTo pu3uku B popMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUPA,
B IIPAKTUYECKOU EATEIIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemernienue, CKOpPOCTh (CpeIHsISI CKOPOCTb, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHE MaTepUabHOM TOUYKH, MX MPOEKIMU HAa OCHU CHUCTEMbl KOOPAMHAT.
CiioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMpsIMOJIMHEWHOe JBkeHue. [paduku
3aBUCHUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHHs, TNyTH M NEpeMELICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobOosHOE TIazieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonunennoe npuxenne. JIBiykeHue MaTepUAIIbHON TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM I10 MOJYJK CKOPOCTBIO. YTJIOBasg CKOPOCTb, JWUHEWHAs CKOPOCTb.
[Tepuon n wactora obparieHus. [leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre YCTPOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JBIDKCHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIC TTepeIadn.

Jlemoncmpayuu

Mogens cucTemMbl OTCU€Ta, WILTIOCTpAIUs KUHEMAaTHYECKUX XapaKTePHUCTHK
JBHKCHUSL.

[IpeoOpazoBaHue NBUKEHUI C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBwxkeHus Tena, OpPOIIEHHOTO TMOA YIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.



Hanpagnenue ckopoctu pu ABUKEHUH 1O OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yyeHne HEpaBHOMEPHOTO JBWXKEHHSI C LIEJIBIO OMNPEICIICHUS MITHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY MNYTSIMHU, IPOUJCHHBIMU TEJIOM 32
MOCJIEIOBATEIbHBIE  PABHBIC TMPOMEXYTKH BPEMEHUW TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenune aBMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[IpyHmmn ~ otHOocuTensHOCTM  l'ammnes.  lIlepeeii  3akoH  HbroroHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akon HeroToHa 111st
MaTepuagbHOU TOUKU. Tpernit 3aKkoH HproTOHA 1151 MarepuaibHbIX TOYEK.

3akoH BcemupHoOro tsaroreHus. Cuiia tsoxectu. [lepBas kocmuyueckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHus (mokosi, ckoyibkeHus, kauenus). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHHs] CKOJBKEHHS U cwia TpeHus nokos. KoadduiumeHnt tpeHus.
Cuiia conpoTUBIIEHUS IPH IBUKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBMKEHHE A0COIIOTHO TBEPIOTO TeNa.

MOMEHT Cuiabl OTHOCHTENBHO OCH BpameHus. Ilnedo cumibl. YcnoBus
paBHOBECUS TBEPAOIO TEJIA.

TexHuueckrue YCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHUE: MOALIMITHUKY,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME NHEPIUMN.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMNX TET.

Bropoii 3akon HerotoHna.

N3mepenue cuit.

CiioxeHune cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM IMOABEME U ITAICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Nzyuenne aBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnegoBanne 3aBUCMMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIMX B NPYKUHE H
pE3NMHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPALICHUS.



Tema 3. 3axkonvt coxpanenus ¢ mexanuke

NMmynsc MarepuaibHOM TOYKHM (Te€na), CHCTEMbl MaTEPHUANBHBIX TOYEK.
NMiynbC cuiibl M M3MEHEHUE HUMITYJIbCA Tejld. 3aKOH COXPaHEHUs HWMITYJIbCa.
PeaktuBHOE IBUXKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernyeckass sHeprus wMaTepuaibHOW TOukd. TeopemMa 00 H3MEHEHUH
KUHETUYECKOU IHEPTUHU.

[ToTenmmansHas sHeprus. [loTeHManbHas 3HEPrUs yrnpyro neGopMupoBaHHON
npyxuHsbl. [loTeHnManbHas SHEPTUd Teaa BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHuanbpHble U HEMOTEHIUATBHBIE CUITbI. CBSI3b PA0OTHI HEMOTEHIIUATBHBIX
CUJI C H3MECHEHHUEM MEXAaHWYECKOM DSHEPIrMU CHUCTEMBI Tel. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHME: BOJIOMET, KOIIED,
MPYXWHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[Tepexoa MOTEHIIMATLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3yuyenune aOCONIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanune cBsizu pabOThl CUJIBI C M3MEHEHHEM MEXaHUYECKOM SHEpruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Pazgen 3. MoaekyasipHas pu3uka 1 TEPMOAHUHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUU U MX OIIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. Jduddysusa. Xapaktep ABMKEHUS U
B3aMMOJICMCTBHUS YaCTHUIl BEIIECTBA. MOJenn CTPOCHUS Ta30B, )KUIAKOCTEW U TBEPIBIX
Tel U OOBSICHEHHE CBOWMCTB BEIIECTBA Ha OCHOBE ATUX Mojenel. Macca u pa3Mepsl
Mozekyi. KonnuectBo BemiectBa. [locTtositHHas ABoraapo.

TerioBoe paBHOBecue. Temmeparypa u e€ usMepenue. lllkana temmeparyp
Llenbcus.

Mogens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOU
TEOpHH HWJEAThHOTO Ta3za. AOCOMIOTHAsE TeMIepaTypa Kak Mepa CpemaHen
KMHETUYECKOW SHEPTUM TEIUIOBOrO NABMKEHUsA vactul rasa. lllkama temmepatyp
KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
Janerona. M30mponeccsl B UI€AIbHOM I'a3e ¢ MOCTOSHHBIM KOJIUYECTBOM BEILIECTBA.
['padmyeckoe mpencTaBiaeHUE U30MPOLIECCOB: H30TEPMa, U30X0pa, u300apa.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOLIUE JAMCKPETHOE CTPOEHHME BellecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUN.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JBHKEHUS.

Mogaens onbita [lITepHa.

OneITsl, JOKa3bIBAIOIIINE CYILLIECTBOBAHME MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHS.

Mopenb, WUTIOCTpUpYIOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OnpITbl, WUIIOCTPUPYIOUIME ypPaBHEHUE COCTOSHHS  HMACATBHOIO  rasa,
W30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OnpeneneHrne Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE W3MEpPEHUM
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpATypbl BO3yXa B HEH.

HccnegoBanue 3aBUCMMOCTH MEXKIY MapaMeTpaMH COCTOSIHUS PAa3peKEHHOIrO
rasa.

Tema 2. Ocnoevl mepmoouHamuxu

TepmonuHamMuueckass cucreMa. BHYTpeHHSsS DHEPrUsT TEPMOIMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3MeHeHud. KomuuecTBo TemaoTsl U pabota. BHyTpeHHss
SHEPTHUS OJIHOATOMHOTO UJCAITBHOTO rasa. Bunbl TEIJIONEePENauHn:
TEIJIONPOBOAHOCTh, KOHBEKLMS, M3Jy4EHHUE. YJelIbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpeaaye.

[lonsitTue 00 anuabatHoM mpouecce. IlepBbli 3aKOH TEPMOIUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOAMHAMUKHM K uH3ompoleccaMm. ['padpuyeckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MPoIeccoB B MPUPO/IE.

TeroBble MamuHbl. [IpuHIMIBL AeCcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus
SHEPrud B TEIUIOBbIX MamuHaxX. KoadduimeHnt mnose3Horo AeMcTBUS TEMIOBOU
MamuHbl. [ukn KapHo u ero ko3gp¢uiueHT nojie3Horo AEHCTBUS. DKOJIOTUUYECKUE
pOOJIEMBI TETIJIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M  NPAKTUYECKOE IMPHUMEHEHHE:  JIBUTaTElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

H3MmeHeHrne BHYTpPEHHEH SHEPruu Tena MPU COBEPIICHHUH pabOThI: BBLUIET
npoOKku u3 OYTBUIKM TMOJ JAEWCTBHEM CXKAaTOro BO3[yxa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

M3MmeHeHne BHYTpEHHEHN 3Hepruu (TeMIeparypsl) Tella Ipy Terionepeaaye.



OmnpIT 0 agnabaTHOMY PAaCUIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoi TypOWHBI, IBUTaTelisi BHYTPEHHEIO CrOpaHUs, PEaKTHBHOTO
JBUTaTEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3mepenue yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHaeHcauus. McnapeHue u kurneHwe. AOCONIOTHAs U
OTHOCHUTENbHASL BJIAXKHOCTh BO3ayXxa. HachleHHbIM map. YaenpHas TemoTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMITEPATyPhl KUTICHUS OT J1aBJICHHUS.

Teépnoe Teno. Kpucramueckue nu amopdublie Teiaa. AHM30TPOIHUS CBOWCTB
kpuctaiuioB. Kuakne kpucramwbsl. CoBpeMeHHblE Marepuanbl. llnaBinenune wu
KpucTajuM3anus. Y AesbHas TerioTa miasiieHus. Cyoammanusi.

VYpaBHeHHe TemIoBoro OansaHca.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE INIPUMEHEHHME: TUTPOMETP U
IICUXPOMETP, KAJOPUMETP, TEXHOJIOTMH ITOJYYEHHsS] COBPEMEHHBIX MATEPHUANIOB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBIEHHBIX NIAPOB.

Kunenue npyu moHMKEHHOM J1aBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHus U MIaBJI€HUs KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpalnusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. JjekTpoaMHAMMKA

Tema 1. dnekmpocmamuxa

DJIeKTpU3alus Tel. DICKTPUUECKUN 3apsa. [[Ba BUaa 3JIEKTPUUECKUX 3apsiIOB.
[TpoBOAHMKH, AUPIAEKTPUKH U TTOTYTPOBOJHUKN. 3aKOH COXPAHECHUS DJIEKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. TodeuHbId 3JIEKTPUYECKUM 3apsl.
Onektpuueckoe nosie.  Hanpssk€HHOCTh  snekTpudeckoro  mnoss.  [IpuHnun
CYIIEPIIO3ULIAN DJIEKTPUUECKUX TI0JIer. JIMHUM HanpsKEHHOCTU  DIIEKTPUYECKOTO
TIOJIS.

PabGota cun snektpocrarndeckoro noss. [lorennuman. Pa3HocTh mMOTEHIIUAIIOB.
[IpoBOIHMKM W AUAPIEKTPUKU B IJIEKTPOCTATUYECKOM ToJie. JluanekTpuueckas
MPOHULIAEMOCTb.

OnekTpoéMKkocTb. KonaeHcaTtop. DIEeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.



TexHuueckne yCTpOMCTBA M IPAKTUYECKOE MNPUMEHEHUE: DJIEKTPOCKOIL,
AIEKTPOMETP, JJIEKTPOCTATHYECKAsT  3alllUTa, 3a3€MJICHUE  DJIEKTPONPUOOPOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN anmapar, CTpyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUS AIEKTPOMETPA.

B3auMoericTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTB AJIEKTPOEMKOCTH TIJIOCKOTO KOHJAEHCATOpa OT IUIOMAIN TUIACTHH,
PaCCTOSTHUSI MEK]1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepenne 35eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mox. Toxu 6 pazniuunvix cpedax

DIJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAaHHUS AJICKTPUUYECKOTO  TOKA.
Nctounuku Toka. Cuiia Toka. [locTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 y4acTKa Lenu.

DIJIEKTPUYECKOE CONPOTHUBIICHUE. Y AECIbHOE CONPOTUBICHUE  BEIIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB.

Pabora snekrpuueckoro Toka. 3akoH  JDkoyms—Jlenma.  MoIIHOCTB
AJIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAasi CHJIA W BHYTPEHHEE CONPOTHBJIECHUE HWCTOYHUKA TOKA.
3akon Oma i MOJHOM (3aMKHYTOM) 2JieKTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAs MPOBOJIUMOCTh TBEPABIX METaJJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DNeKTpuYeCKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOAHUKH. CoOcTBeHHas " MpUMECHAas MIPOBOJIMMOCTD
nmoaynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKUM  TOK B pacTBOpax MW  paciuiaBax  AJIECKTPOJIUTOB.
DIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIH3.

DIIEKTPUYECKUM TOK B Tazax. CaMOCTOSITENbHBIN U HECAMOCTOSITEILHBIN pa3ps/Il.
Mounus. I1na3ma.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJIBTMETP, PEOCTAaT, WCTOYHUKU TOKA, OJICKTPOHATPEBATEIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIHHBIC MPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BaKyyMHBINH IHO],
TEPMUCTOPHI 1 (OTOPE3UCTOPHI, OTYITPOBOAHUKOBBIN TUO/I, TaTbBAHUKA.

Jlemoncmpayuu



N3mepenne cuitbl TOKA U HAMIPSHKEHUS.

3aBUCUMOCTh COTPOTHUBJICHUS ITWIMHAPUICCKAX TPOBOJHUKOB OT JIJTUHBI,
TUIONIA/I TIOTIEPEYHOTO CEUCHUS U MaTepuaa.

CwMmeliaHHOE CO€IMHEHUE MTPOBOJIHUKOB.

[IpssMmoe wu3MepeHue dIEKTpoABIKYyIIeH cuibl. KopoTkoe 3aMmblkaHHe
TaTbBAHUYCCKOTO DJIEMEHTA U OIIEHKAa BHYTPEHHETO COTIPOTUBIICHUS.

3aBUCUMOCTH CONTPOTHBIICHHS METAJIOB OT TEMITEPATYPHI.

[IpoBOIMMOCTH AIIEKTPOIUTOB.

HckpoBoit pa3psia v MPOBOIUMOCTh BO3TyXa.

OaHOCTOPOHHSISI MPOBOAMMOCTD JINO/IA.

Vuenuueckuii skcnepumenm, nabopamopnvle pabomuwl

W3ydeHne cMEaHHOTO COSTUHEHHS PE3UCTOPOB.

N3mepenne sneKTpOABMKYIIEH CHJIBI MCTOYHHKA TOKAa M €ro BHYTPEHHETO
COMPOTHUBJICHUS.

HaOnronenue anexTposusa.

MexnpeaMeTHble CBSI3H

N3yuenue xypca usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISAETCS C
y4€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBsI3ed C KypcaMHd MAaTE€MAaTHKH,
OMONIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nouwsimusi, CBS3aHHBIE C HM3yYECHHEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIA (akT, THMoTe3a, (Pu3nyeckas BENMYMHA, 3aKOH,
Teopusi, HAOJIIOIEHUE, DKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIE)b, U3MEPECHHE.

Mamemamuxa: pelieHre CUCTeMbl YPaBHEHHM, JTUHEHHas QyHKIM, mapadora,
runepOoia, ux rpapuku M CBONCTBA, TPUTOHOMETpHUYECKHE (YHKIMH: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECCTBO, BEKTOPHI
1 WX MPOCKIIMHA Ha OCH KOOPJUHAT, CII0KCHNE BEKTOPOB.

buonoeus: Mexanmdeckoe ABUKEHUE B KWUBOW mpupojae, auddysus, ocMoc,
TEMJI000MEH JKMBBIX OpPraHU3MOB (BBl TEIJIONEpEadr, TEIUIOBOE DPaBHOBECHE),
AIICKTPUYCCKHUE SBJICHUS B )KUBOH TIPUPOJIC.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJIIPHAs MaccCa, TEIJIOBbIE CBOMCTBA TBEPABIX TEJI, )KUIKOCTEHU U Ta30B,
AIEKTPUYECKUE CBOMCTBA METAINIOB, JICKTPOIUTHYECKAs JUCCOLUAIINS, TaTbBAHUKA.

l'eoepagus: BnaxXHOCTb BO3/IyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3zoBaHUe IBIKEHUH C HCTIOIH30BAHUEM MEXaHU3MOB, YUET
TPEHUsl B TEXHUKE, MOJIIUITHUKHA, UCIOJb30BaHUE 3aKOHA COXPAHEHUS UMITYJIbCA B
TeXHUKE (pakeTra, BOJOMET U APYTHE), NBUTATEIh BHYTPEHHETO CTOpaHUs, MapoBas
TypOvuHa, OBITOBOM  XOJOMWIBHUK, KOHIUIIMOHEP, TEXHOJOTUU TOJTyYCHHS
COBPEMEHHBIX MaTEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, M HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM



IOPUHTEP, AJIEKTPOHATPEBATENbHBIE NPUOOPHI, SIEKTPOOCBETUTEIBHBIE MPUOOPHI,
raJbBaHMKA.

11 KITACC

Pa3znen 4. DjeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. In1eKmpomMazHUmMHAA UHOYKYUSA

[TocTrosiHHBIE MAarHUTHl. B3auMOJelHCTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
rosne. Bektop MarHuTHOM MHAYKUWH. [IpMHIMI CyNeprio3uIMu MarHUTHBIX IOJIEH.
JIuHnn MarHuTHOM WMHAYKIMU. KapTuHa JMHMM MarHUTHOM WHIYKIWHU TIOJS
IIOCTOSIHHBIX MarHUTOB.

MarautHOoe TmOJ€ IPOBOJHHMKA C TOKOM. KapTuHa JnMHUN WHIYyKIUU
MAarHATHOTO MOJIA JUIMHHOTO IIPSMOTrO IPOBOJHWKA M 3aMKHYTOT'O KOJIBLEBOTO
MPOBOJIHUKA, KaTylIKU ¢ TOKOM. OmnbIT Dpcrena. Bzanmoaencrsue mMpoBOJHUKOB C
TOKOM.

Cuna Amriepa, €€ MOZyJIb U HaIlpaBJICHUE.

Cuna JlopeHua, e€ MOaysb U HalpaBJICHHUE. J[BI)KEHHE 3apsyKEHHON YacTHUIbI B
OJIHOPOJJHOM MarHuTHOM nosie. Pabora cunsl JlopeHua.

SBneHHMEe  DNEKTPOMAarHWUTHOM MWHAYKOMHM. [lOTOK BEKTOpa MAarHUTHOU
MHAYKUUU. OJIEKTPOABMKYIAs CWIA WHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu apanes.

BuxpeBoe »snekTpuueckoe Tmosie. IJNEKTPOABIKYIIAs CHIAa HWHIYKIHU B
ITPOBOAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuino Jlenna.

NHOyKTUBHOCTE.  SIBJIEGHME  CaMOMHIYKUMHU.  OJEKTPOIBIKYLIas  CHJIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TTOJIS1 KATYIIKHU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: ITOCTOSHHBIE
MarHuThl, 3JIEKTPOMArHUThI, 3JEKTPOIBUTaTEb, YCKOPUTEN 3JIEMEHTAPHBIX YaCTHLI,
WHIYKIMOHHAS TE€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIIOHEHUE 3JIEKTPOHHOT'O MyYKa MArHUTHBIM TOJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME ANEKTPOMArHUTHON UHIYKIIUU.

IIpaBuino Jlenna.



3aBUCUMOCTh 3JEKTPOJABIXKYLIEH CHIJIBI MHIYKUUH OT CKOPOCTH HM3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuyeckuii sxcnepumenm, nabopamopnsvie pabomul

N3ydeHne MarHuTHOIO IOJIA KaTYIIKH C TOKOM.

HccnenoBanue AeMCTBUS NOCTOSIHHOTO MarHWTA HA PaMKy C TOKOM.

Hccnenoanue sSBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Pa3gea 5. Kosie0anus v BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA

KonebarenbHast ~ cucrema.  CBOOOJIHBIE  MEXaHWYECKHE  KOJEOAHHS.
'apmonnyeckue konebanusa. Ilepuos, vacrora, ammiuTyna u ¢dasza KoJaeOaHHi.
IIpyxvHHBIN MasgTHUK. MaremMaTUdecKhil MasTHUK. YPaBHEHUE TapMOHHUYECKHUX
koJiebanuii. [IpeBpaiiieHre 3HEPTUM MPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbublii  kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJICOAHHS B
UJeabHOM KOJIEOATeIbHOM KOHTYpe. AHaJOrusg MEXAy MEXaHUYeCKUMH |
ANEKTPOMArHUTHBIMU  KosieOaHusamu. Popmyna TomMcona. 3akoH CcOXpaHEHUS
SHEPTUU B UJICATTLHOM K0JIe0aTeIbHOM KOHTYDE.

[IpencraBienne o 3aTyXarmoluxX KoJieOaHUsIX. BBIHYXICHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeiHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemennbiii  Tok. CHHyCOUIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUIMTYIHO€ M JIEWCTBYIOIEE 3HAYEHHUE CHIBI TOKA H
HaIpsHKEHUSL.

Tpancpopmarop. IIponsBoacTBo, mepenaya U MOTPEOIEHUE HIIEKTPUUYECKOU
SHEPruu. DKOJIOTMYECKHE PUCKU TIPU TPOU3BOJCTBE 3JieKTpodHepruu. KympTypa
HCIIOJIb30BaHUs AJIEKTPOSHEPTIUU B IOBCEIHEBHOM KU3HM.

TexHH4ecKkne YCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: JJIEKTPUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKa, TUHUH dJIEKTporepeaay.

Jlemoncmpayuu

HccnegoBanne mnapamMeTpoB KoOJI€OATEIbHOM CHUCTEMBI (MPYKUHHBIA WK
MaTeMaTUYECKUI MAsSTHHK).

Habmoienue 3aTyxaronux KoueoaHuii.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmonenue pezonanca.

CBOOOIHBIC AMEKTPOMATHUTHBIE KOJICOAHUSI.

OcumiorpaMmbl (3aBUCUMOCTH CUJIBI TOKAa U HANpPSKEHUS OT BPEMEHHU) IS
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc 1npu mocinenoBaTeNbHOM — COEAMHEHUWHU  PE3UCTOPA, KaTyLIKH
MHIYKTUBHOCTHU M KOHJIEHCATOPA.

Mopens TMHUY IEKTponEpEaaAUH.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnegoBanue 3aBUCHMOCTH MEPHOJA MAJIbIX KOJEOaHWl rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

Hccnenoanue nmepeMEeHHOro TOKAa B LENU U3 MOCIEAOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHuueckue BOJIHBI, YclioBHs pacnpoctpanenus. Ilepuoa. CkopocTh
pacrpoCcTpaHEHUs W JJWHA BOJHBL. llomepeyHble ¥  MOPOJOJIBHBIE  BOJIHBL.
WNurtepdepenius u Auppakiys MeXaHHYeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJIHBI. Y CJIOBUSI M3IYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrtanus BexktopoB E, B, V B snexrpomarnutHoi BosiHe. CBOMCTBa
AJIEKTPOMATHUTHBIX BOJH: OTpaXEHHE, MpeIoMIICHUE, MOoJApu3anus, Iudpakis,
untepdepenius. CKopocTh JEKTPOMArHUTHBIX BOJIH.

[IIxana >IE€KTPOMArHUTHBIX BOJIH. [IpUMEHEHHE SJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paIMOCBA3U U TENEBUICHUA. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEIBI.

TexHuyeckre yCTpONCTBA W MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPA3BYKOBas JHWAarHOCTMKAa B TEXHUKE W MEAMIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tesedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpOCTPAHECHUE MTOTIEPEUHBIX U MPOIOTHHBIX BOJIH.

Kone6mromieecst Te0 Kak UCTOYHUK 3BYKa.

HaOnronenue oTpaskeHus U PEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenunn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAaHC.

HaGnronenue cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIO0M
4acTOTOM KOJeOaHU.

HccnenoBanne CBOWMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAXXKEHHE, MPEIOMIICHUE,
noJisipu3anus, IuPpakuus, tHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsMoiMHENHOE pPacHpOCTpAaHEHHWE CBETA B
omHOpoaHOM cpexne. Jlyu cBera. ToueuHblii HICTOUHUK CBETA.

OtpaxkeHue cBeTa. 3akOoHbl OoTpaxkeHus cBera. [locTpoenue uzoOpaxkeHUil B
IIJIOCKOM 3€pKaje.

[Ipenommnenue cBera. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOIOTHBIN TTOKA3aTelb
npenomnienus. llonmHoe BHyTpeHHee oTpaxenue. lIpeaenbHbI yros mOJHOTO
BHYTPEHHETO OTPAKECHHUS.



Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro ceera. LIBerT.

Cobuparoniye u pacceuBaromye auH3bl. ToHkas inH3a. oKycHOE paccTosiHuE
Y ONTUYECKas CHJIAa TOHKOM JUH3BL. IlocTpoeHue n300pakeHHil B COOMPAIOMIMX U
paccenBarOIMX JuH3ax. DopMyIia TOHKOM JIMH3BI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTHUKH.

Bomnoas ontuka. Matepdepenus ceeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HAOIIIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTE€P(HEPEHIMOHHONW KapTHUHE OT JIBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cera. Judpakunonnas pemérka. Y ciioBue HaOMIOACHUS TJIaBHBIX
MaKCUMyMOB TpH TMAaJ€HUH MOHOXPOMATHYECKOTO CBE€Ta Ha JU(PPaKIIMOHHYIO
PELIETKY.

[Tonapu3zanus cBera.

TexHHuecKue YCTpOMCTBA W MPAKTUYECKOE IPUMEHEHHE: O4YKH, JIyIa,
¢doToanmapar, NPOSKIIMOHHBIN amnmnapaT, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs! ONTHKA,
I pakMOHHAs PEMIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpsAMONMHEHOE pAacIpPOCTPAaHEHHE, OTPAXKEHWE W TNPEIOMIICHHE CBETA.
OnTuyeckue MpuOOPHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOTa, TEJIECKOIA.

Habmronenune natepdepeHInu cBera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ MOMONIbI0 AUGPAKIUOHHON PEMIETKH.

Habmronerune nosipu3aliny cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne nokazaress npeoMJIeHUs CTEKa.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

HaOmronenue aucnepcuu cBera.

Pa3nen 6. OCHOBBI CIENUAIBHON TEOPHH OTHOCUTEILHOCTH
['paHunubl TPUMEHUMOCTH KJIAaCCUYECKOM MexaHUKHU. [locTynarsl cniennanbHOU
TEOPUH OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH CBETAa B BaKyyMe,
MPUHLNI OTHOCUTEIbHOCTH DUHIITEHHA.
OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpalleHUe
JUTUHBIL.
DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBsi3b Macchl C SHEPIHEN M MMITYJbCOM PEIATHUBUCTCKON YAaCTHIBL. DHEPrus
ITOKOS.

Paznen 7. KBanTtoBas pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonbl. Popmyia [lnanka cBsi3u 3HEprum (HOTOHA C €ro YaCTOTOW. DHEPIHs U
UMITYJIBC (DOTOHA.
OtkpeiTe U uccinenoBanue ¢oroddpdexra. Onbitel A. I'. CroneroBa. 3aKOHbI

dotoapdexra. YpaBHenue OuHmTertHa Wi doTtodrddekra. «KpacHas rpaHuiia»
dbororddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuueckue yCTpoWCTBa U MPAKTUYECKOE NPUMEHEHHE: (DOTOIIIEMEHT,
(doToIaTYMK, COJIHEUHAas1 OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oT03(PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeIIHEro GpoToaddekra.

Ceeronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -94acTHIIL.
[Tnanerapuas mozaens atoma. [loctynatel bopa. M3znydenue u nornomieHue GoToHOB
[P MEPEXO0/I€ aTOMa C OJTHOTO YPOBHSI SHEPTUH Ha Ipyroi. Buasl cnektpoB. CriekTp
YpOBHEMN SHEPrUU aToMa BOJOPO/Ia.

BonnoBeie cBoiicTBa yvactuil. Bosnsl ge bpoitns. KopmyckynsipHO-BOTHOBOM
Iy aJIN3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckue yCTpOMCTBa U MPAKTUUECKOE IPUMEHEHUE: CIIEKTPAIbHbIN aHAIU3
(cmexTpockoit), 1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmnronenune muHeNYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

Ha6nronenue nmuHeivaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CJIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdopaa mo onpeaeseHnio coctaBa pailoOaKTUBHOTO



usnyuyeHusi. CoiicTBa anbda-, 6era-, raMmma-u3iyueHus. BivsHue paanoakTHBHOCTH
Ha )KUBbIE OPTaHU3MBI.

OTkppiTHe TIpOTOHA M HeWTpoHa. Hyknonnas moxaens sapa [eiizenOepra—
MBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Tomsl.

Anbda-pacnaa. DJEKTPOHHBIM UM TO3UTPOHHBIM  OeTa-pacman. I'amma-
U3JIydeHHEe. 3aKOH PaJIMOAKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

Anepnsbie peakuuu. [lenenue u cUHTE3 A1Ep.

Anepueiii peaktop. TepMosnepHbiii cuHTe3. IIpobOiieMbl M TMEPCIEKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHE ACTIEKTHI JIEPHOU SHEPTETHKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOJIIOAEHHS U PETUCTPALIUN 3JI€MEHTAPHBIX YaCTHLL.

dyHaaMeHTalbHbIE B3auMOAeicTBUA. EqMHCTBO (pr3nuecKoi KapTUHBI MHpa.

TexHuyeckue ycTpOWCTBAa M IPAKTUYECKOE NPUMEHEHHE: J03UMETp, Kamepa
BuiibcoHa, siaepHbIi peakTop, aToMHast boMoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Pazgen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUNKHU

Otanbl pa3BUTHS acTpoHOMUU. [IpuKianHOE M MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMMH.

Bun 3BésnHoro nHeba. Cos3Besnusi, spKkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBUKEHHUE.

ConHeuHas cuctema.

Coumnnne. ConHeuHast akTUBHOCTb. Mctounuk sHeprun CosHIla U 3BE3/1. 3BE3BI,
WX OCHOBHBIC XapaKTEPUCTHUKHU. JlnarpamMma «CHEKTpadbHbIA KJIACC — CBETUMOCTHY.
3BE34bl TJIABHOW IMOCHEAOBATEIBHOCTUA. 3aBUCHUMOCTh «Macca — CBETUMOCTBY IS
3BE3] TJIABHOM NOCJENOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. COBpEMEHHBIE
MPEJCTABIICHUS] O MPOUCXOXKIEHUHU W HBotonnu CoyHI@ M 3BE37. DTallbl >KU3HU
3BE3.

Muieunsiii I[lyte — nama ['amaktuka. Ilonoxxenme u aBmxkenue ComHIa B
lN'anaktuke. Tunsl ramaktuk. Paguoranaktuku u kBasapbl. UEpHbIE IBIPBI B sapax
rajJaKTUK.

Bcenennas. Pacmmupenune Bceenennoii. 3akon Xa06ma. Paz0eranume ramakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe n3nyuyenue.

MacmraOnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus



HaGnronenuss HEBOOPYKEHHBIM TJIA30M C HCIOJIH30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN JIJIS1 ONPECIICHHS TOJIOKEHUSI HEOCCHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3us1 CEeBEpHOIo MOMYIIAPUS U IPKUE 3BE3BI.

Habmronenus B Teneckon Jlynsl, muranet, Miteanoro Ilytu.

O6o01maronee NOBTOpeHUe

Ponb pusmku u acTpOHOMUHN B 5KOHOMUYECKON, TEXHOJIOTUYECKOM, COIMATbHON
M 3THYECKOU cdepax AesSTETPHOCTH YEJIOBEKa, POJb M MECTO (PM3UKU M aCTPOHOMUU
B COBPEMEHHOU Hay4yHOI KapTUHE MUpPa, pOJib PU3NYECKON TeOpUH B (HOPMUPOBAHUU
NpecTaBlIeHu 0 (U3UYECKON KapTHHE MHUpPA, MECTO (hU3UUYECKON KapTHHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIC.

MeknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢uzuku 0a30Boro ypoBHs B 11 kiacce oCyllecTBIsETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBSA3CH C KypcaMH MATEMaTHUKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBbIE C HM3YYEHHEM METOJIOB HAy4YHOTO
MO3HAHUS: SIBJICHWE, Hay4yHbId (akT, runoresa, (Quisnueckas BeIMYMHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJISTMPOBAHKUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa:  pemieHHWE  CHUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKIMHA: CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIMH HA OCHU KOOPJMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC AJEMEHTAPHBIX (YHKIMM, TMPU3HAKK TOJ00US TPEYTrOJbLHUKOB,
onpeseeHue MIOMIAAN IMIIOCKUX PUTYp B 00BhEMa Tell.

buonoecusa: »nekTpuyeckue SABJICHUS B KUBOW mMpupone, KosedaTrenbHbIe
JIBU)XEHUSI B KUBOM MPUPOJE, ONTUYECKUE SIBICHUSI B KUBOM INPUPOJE, ACHUCTBUE
paaualy Ha )KUBbIE OPTraHU3MBbI.

Xumus: CTpOEHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHUS KPUCTATUIMYECKON PEIIETKH, CTICKTPAJIbHBIN aHAJIH3.

l'eoepagus: marHuTHBIE TIOMIOCAa 3€MITH, 3aJI€)KH MarHUTHBIX pya, (OTOCHhEMKA
3€MHOW MOBEPXHOCTH, MPEICKAZAHUE 3€MIIETPACCHUMN.

Texuonocusa: JWMHUM DJIEKTpPOIEpead, TEHEepaTop NEPEMEHHOIO0  TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIIMOHHAS TI€Yb, pajaap, paJuoONpUEMHUK, TEJIEBU30D,
anTteHHa, tenedoH, CBY-meub, NPOSKIMOHHBIA ammapar, BOJOKOHHAsS OITHKA,
CoJIHEUHas OaTapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHoro mpeamera «DusnMka» Ha YpPOBHE CpEAHEro OOIIEero
obpazoBaHus (0a30BBIM yPOBEHB) JOHKHO OOECIEUHUTH JOCTHXKEHHE CIICTYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS yueOHOoro mpeamera «®dusnkay HOIKHBI
OTpaXXaTb TOTOBHOCTb U  CIIOCOOHOCTh  OOYyYarolUXcsl PYKOBOJACTBOBATHCS
cOpPMUPOBAHHON BHYTPEHHEW MO3UIMEN JUYHOCTH, CHUCTEMOW LEHHOCTHBIX
OpUEHTAlMl,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXKIEHUH,  COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM I[IEHHOCTSAM POCCHUMCKOr0 OOIECTBa, pPACIIMPEHUE >KU3HEHHOTO
ONbITa W OMNbITA ACATEIBHOCTH B IPOLECCE PEATU3ALMH OCHOBHBIX HAIPABICHUN
BOCITUTATEIbHOU IEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kaaHCKOr0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh TPAKTAHCKOM MO3ULKU OOYYAIOLIErocss Kak aKTUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJULIUOHHBIX  OOIEYEIOBEYECKMX  TIyMaHHUCTUYECKHUX U
JEMOKPaTUYECKUX LIECHHOCTEN;

TFOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B MHTEpPECax TI'PaKJaHCKOIrO
o011eCcTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHUE B3aWMOJECHCTBOBATH C COLUMAIbHBIMM MHCTUTYTAMH B COOTBETCTBUU C
uX QYHKIHUSIMU U HA3HAUCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM 1€ATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHUICKUX YUEHBIX B 00J1aCTH PU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYalMI0 M MIPUHUMATh OCO3HAHHBIE PpEIICHUS,
OPUEHTHPYSCh Ha MOPAaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATEIIbHOCTU YYEHOIO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyayIIero;

4) 3C¢TeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIOUas 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucymero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3Iu4HbIM chepaM NpoPecCUOHANbHOMN AEITeTbHOCTH, B TOM YUCe
CBA3aHHBIM C (U3MKOM M TEXHHKOW, YMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOD
Oynymer mpoeCCuu 1 peaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa3oBaHMIO M CaMOOOpa30BaHHIO B 00JacTu
(U3HUKYN Ha MPOTSKEHUH BCEW KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHNS

c(OPMUPOBAHHOCTh IKOJIOTUYECKOM KYJIbTYphl, OCO3HAHUE TJI00ATHLHOTO
XapakTepa 3KOJOTHYECKHUX IpodiieM;

IUIAHUPOBAHUE M OCYLIECTBICHUE JNEHCTBUM B OKPYKAKOUIEH Cpele Ha OCHOBE
3HAHMSA LIeJIEW YCTOMYNBOIO Pa3BUTHS YEJIOBEYECTBA;

pPaCUIMPEHUE OMbITA IEATEIBHOCTH SKOJOTMYECKON HAMPABIEHHOCTH HA OCHOBE
MMEIOIINXCS 3HAaHUI MO (PU3UKe;

7) IEeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HaHWE IEHHOCTH HAyYHOM JE€ATE€IbHOCTH, TOTOBHOCTH B IPOLECCE
M3y4eHUs1 (PU3HKU OCYIIECTBIIATh MPOEKTHYIO U MCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJVBHIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHUSA
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSTEIILHO dhopmynHrpoBaTh u aAKTyaJIM3UpPOBATh npoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LEIU JCSATEIbHOCTH, 3a/JaBaTh IApaMETPhl W KPUTECPUH HX
JIOCTHIKCHMUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX (PU3UUECKUX
SIBJICHUSX
pa3pabaThiBaTh TUIAH pEHICHUS TPOOJeMBbI ¢ YYETOM aHadu3a HMMEIOITUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIEACTBUHN AEATCIBHOCTH;
KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBUSX PEAIbHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIICHHUE MPU PEIISHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBnble nucciaenoBarejbCKue 1eCTBUSA.
BJIAZICTh HAYYHOW TEPMHUHOJIOTHEN, KIIOUYEBBIMU IIOHATUSIMU M METOJAMHU
buznueckoil HayKu;



BIIQJICTh HABBIKAMH y4eOHO-HCCIIEOBATEIBCKON M MTPOCKTHOU NESITEIEHOCTH B
o0nacti (HU3HMKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY MOMCKY
METOJIOB peUIeHHs 3aJad (PU3NYECKOTO COACPNKAHMS, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB ITO3HAHUS;

BJIAQJICTh BHJAMHU JCITEIHLHOCTH TI0 TOJYYCHHIO HOBOTO 3HAHHS, €T0
WHTEPIpPETAINHA, TMPEeOOpPa30OBaHUI0O ¢ TPUMEHEHUIO B PA3IUYHBIX  y4eOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH YU€OHBIX IPOEKTOB B 00IaCcTH (DU3UKH;

BBISIBJISITh  TIPUYMHHO-CJICJICTBEHHBIC CBS3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAXOJAUTh apTyMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX
YTBEPKJICHUM, 33]1aBaTh MapaMeTphl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH MOMyYEHHBIC B XOJI€ PEIICHUS 3a/1a4Hl Pe3yIbTaThl, KpUTHUECKU
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTb H (OPMYJIUPOBATh COOCTBEHHBbIC 3a7aud B 00pa3oBaTElIbHOMN
JEeSITEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATH MPHOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCHTh 3HaHMS MO (U3MKE B TPAKTHUECKYI0 0OIacTh
KHU3HEACSITEIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJCH, NIPEJIaraTh OpUrHHAIBHBIC TOAXObl U PEIICHUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaunmeii:

BJIQJICTh HAaBBIKAMHU TMOJy4YeHUs WHOOpPMAIMU (PU3UYECKOTO COJEpPKAHUS W3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIISITH TIOUCK, AaHAU3,
CUCTEMATH3AIMI0 W WHTEpHpeTanui0 WHGOPMAIMK Pa3IUYHbIX BHUAOB U (opM
Mpe/ICTaBJICHMUS,

OILICHMBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

HCIIOJIh30BATh CPEACTBA MH(GOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
B pEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIMOHHBIX 3a7ad C
coOyiroficHueM TpPeOOBAaHUM OSPrOHOMHMKH, TEXHUKHM O€30MaCHOCTU, THUTHEHBI,
pecypcocOepexeHusi, MPAaBOBBIX W JTHYECKUX HOPM, HOPM HH(DOPMAIIMOHHON
0e30I1aCHOCTH;

CO371aBaTh TEKCThI (PU3NYECKOTO COCPKAHUS B PA3IMYHBIX (hOpMATaX C YIETOM
Ha3HauYeHUs] WHGOPMAIIMN U II€JIEBOM ayJUTOPUH, BBHIOUpPAs ONTHUMAIBHYIO (HOpMy
MPEJICTABICHUS U BU3YaIH3AIIHIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:
OCYIIECTBISATH OOIICHUE HA YpOKax (PU3UKH U BO BHEYPOUHOU JESTEINBHOCTH;
pacrno3HaBaTh NPEANOCHIIKA KOHQIMKTHBIX CUTyallui U CMAr4aTh KOH(QIMKTHL;
pPa3BEPHYTO M JIOTMYHO H3J1araTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAHHUEM
A3BIKOBBIX CPEJICTB;



IIOHMMATh M HCHOJIB30BAaTh IPEUMYIIECTBA KOMAHIHOM W HWHIMBHUIYaJIbHOMU
paboThI;

BBIOMpATh TEMAaTHUKy W METOAbl COBMECTHBIX JCHCTBHHM € yd€ToM O0OIIuX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YJI€HA KOJUIEKTHUBA;

OPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIUHUPOBATh JIEUCTBUS MO €€ JIOCTHXKEHUIO: COCTABJATH IUIAH JCHCTBUU,
pacrupenenartb poiau ¢ Y4ETOM MHEHUH YYacTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaY€CTBO CBOET0O BKJIAJIa U KaXKJOr0 YYaCTHHUKA KOMaHIbl B OOIIUIA
pe3ybTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/yiaraTb HOBBIE TMPOEKTHI, OLEHWBAaTh WJAEHM C TO3ULUUHA HOBHU3HBIL,
OPUTMHAIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPAaTErMYECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIE YHMBepCcaJbHbIe YueOHbIe JeiCTBHUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBISATh IO3HABATEIbHYIO JEATEIbHOCTh B 00JacTU
(GU3MKH W AaCTPOHOMHHM, BBISBIATH MPOOJEMBbI, CTaBUTb U (HOPMYJIHPOBATH
COOCTBCHHEIC 3a/1a4M;

CaMOCTOSTEJIBHO COCTaBIIATH IUIAH PEIICHHs pACYETHBIX M KAYECTBEHHBIX 3a/ad,
IUTAH BBIMIOJIHEHUSI MpPaKTUYECKOW paboThl € Y4ETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATNIOYTCHU;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

pacuIMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHI;

Jienath OCO3HAHHBIM  BBHIOOp, AapryMEHTHUPOBAaTh €ro, OpaTrb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATH (POPMHUPOBAHUIO U MPOSIBICHUIO SPYAULIMH B 0071aCTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJIaJIeTh HABbIKAMU MO3HABATEIBHON pedekcu KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM;

MCIOJIb30BaTh MPUEMBI pedIeKCHH ISl OLEHKM CHUTyallld, BHIOOpA BEPHOTO
peLIeHMS;

YMETb OLIEHUBaThb PUCKM U CBOEBPEMEHHO IIPUHMMATh PELICHHsS [0 HX
CHUKECHHUIO;



MPUHUMATh MOTHMBBI M apTyMEHThI JAPYTUX TMPU aHAIW3E PE3yJIbTaTOB
NEeSTEHHOCTH;

MIPUHUMATH €05, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMEHTBI JIPYyTUX TpH aHAIW3€ pPE3yIbTaToB
TESTEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mpormecce mocTuxkeHUs TNIHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TI0
dbu3uke I8 ypOBHSA  CpeIHEro oOmiero o0pa3oBaHus Yy  OOydYaromuxcs
COBEPIICHCTBYETCS HYMOIMOHATBHBIH MHTEIUICKT, MPEeIMOoJIararoIIuiA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIONIETO CIIOCOOHOCTh MOHMMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BHUJCTh HAIpaBIICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBHOU Chepsl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEICHHE, CIOCOOHOCTh  aJamnTHPOBATHCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIONICH CTpEMJICHUE K JOCTHKCHHUIO IENH U
ycrnexy, ONTHUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HUCXOJs M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIFOYAIOIICH CIIOCOOHOCTHh MOHUMATh AMOIIMOHAILHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €0 TIPH OCYIIECTBICHUN OOIICHUS, CITOCOOHOCTh K COYYBCTBHIO
U COTIEPEKMBAHMIO;

COIMAJIbHBIX HaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS C
JIPYTUMU JIIOABMU, 3200 TUTHCSI, POSIBIISITH UHTEPEC U pa3perniaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xoniy o6yuenus B 10 kiacce nmpeamMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh HA MpUMEPaX pojib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIBbHOCTH JIIOJIEH;

YUYUTBHIBATh TPAHUIGI TMPUMEHEHUS HW3YYCHHBIX (DU3WYECKUX  MOJIETeH:
MaTepuaibHas TOYKa, WHEpPIHUAJIbHAS CHCTeMa OTCcuéra, aOCOJIOTHO TBEPIOE TEIO,
WJICAUIbHBIN Ta3, MOJICIA CTPOCHUS Ta30B, KUAKOCTEM M TBEPIBIX TEJN, TOUYCUHBIN
AIEKTPUUECKUH 3apsij] NPy PELICHUH PU3NYECKUX 3a]1ay;

pacno3HaBath (U3MUEcKue SBJICHHS (IIPOLECCh) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KUHETUUYECKOW TEOPUU CTPOCHMUS BELIECTBA U
AJIEKTPOJAVMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBHKEHUE,
CBOOOIHOE TA/ICHHE TEJI, ABUKEHUE TI0 OKPYKHOCTH, HHEPITUS, B3AUMOICUCTBHUE TEII,



muddy3usi, OpOYHOBCKOE MBUKECHHE, CTPOCHHE JKUIKOCTEH ¥ TBEPIBIX TeT,
U3MEHEHUE 00BbEMA TeN MNpU HArpeBaHUM (OXJAXJACHHH), TEIUIOBOE pPAaBHOBECHE,
UCIIapEHUe, KOHJEHCAlUs, IUIABJIIEHUE, KPUCTALUIM3ALMS, KHIIEHHE, BIAXXHOCTb
BO3/1yXa, ITOBBIIICHUE JIaBJICHUS ra3a IPHU €ro HarpeBaHUMU B 3aKPBITOM COCYJE, CBSI3b
MEXIy TIlapaMeTpaMH COCTOSIHMSI Tra3a B U30Ipoleccax, »dJIEKTpU3alus Ted,
B3aMMO/JICHCTBHUE 3aPAJIOB;

ONKCHIBATH MEXAaHUYECKOE JBWKEHHUE, HUCIOJIb3Yys (DU3UUECKUE BEIMYUHBIL:
KOOpAWHATA, ITyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUJIa, UMITYJIbC
Tela, KUHETUYECKas SHEprus, MOTEHIMalbHas HHEPrus, MexaHudeckas padora,
MEXaHUYeCcKas MOIIHOCTb, MPU OMUCAHUU NPABUIBHO TPAKTOBATh (PUINYECKUIA
CMBICJI UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYEHHS M €IMHULIBI, HAXOAUTh (OPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (PU3HUYECKYIO BEIMUMHY C IPYTUMH BEJIMYMHAMU;

ONMUCBHIBATh HW3YYCHHBIE TEIUIOBBIE CBOMCTBAa TEJI W TEIUJIOBBIE SIBJICHUSA,
UCTIONBb3ysl (DU3MYECKHME BEJIMYUHBI: JIaBJICHHE Tasza, TeMIeparypa, CpeIHss
KHUHETUYECKasi JHEPrusi XaOoTUYECKOrO JBHMKEHUS MOJIEKYJ, CPEIHEKBaIpaTHYHAS
CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHsS »HEprus, padora rasa,
KO3 PUIIMEHT TMONE3HOTO JEUCTBUS TEIUIOBOTO JIBUraressl; MpU OMHCAHHUH
MpaBUJILHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJB3YEMBIX BEJIMYHMH, UX
0003HAUYEHHUS U €IUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (GU3UUYECKYIO
BEJIMYUHY C JPYTUMHU BEITUUMHAM;

OMKCHIBATh M3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIECTBA M AJEKTPUUYECKUE
ABJIEHUSI (IIPOLIECCHI), MCIOJIb3YS (PU3NYECKUE BEIUYMHBI: IJIEKTPUUYECKUHN 3aps,
ANEKTPUYECKOE I0JI€, HANPSIKEHHOCTh MOJIA, MOTEHIUAN, PAa3HOCTh NOTEHIMAJIOB;
MPU OMUCAHUU MPABUIBLHO TPAKTOBATH (PU3UUYECKUM CMBICI UCTIOIB3YEMbIX BETUYHH,
uX O0OO3HAUYEeHHUsS] W E€IMHHUIIBI; YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE JTAHHYIO
(U3UYECKYIO BEIMYHUHY C IPYTUMH BEJIMUYMHAMU;

aHAJIM3UPOBaATh (PU3MUECKHE MPOLECChl M SBJICHUS, HCIONb3Yyd (PU3HUECKHE
3aKOHbI U MPUHIUIIBL 3aKOH BcemupHoro tsrotrenus, |, Il u Il 3akonsl HeroToHa,
3aKOH COXPAaHEHUSI MEXaHWYECKOW IHEPTUH, 3aKOH COXPaHEHUS! UMIYJbCa, TPUHIIMI
CYNEpIO3ULIMA CUJ, TPHUHIMI PaBHONPABUS MHEPUUATBHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KHUHETUYECKYIO TEOPUIO CTPOCHHUS BEILECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpenHell KMHETUYECKOM HHEepruM TEIUIOBOTO JBHKEHHUS MOJIEKYJ C aOCONIOTHOMN
TEMIIEpaTypoOH, MEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS AJIEKTPHUUECKOTO
3apsana, 3akoH KynoHa, mpu 3TOM pasziinyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0
MaTEMaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHHULIbl, 007aCTH ) MPUMEHUMOCTH;

OOBSCHSTH OCHOBHBIE TIPUHITUIIBI ICUCTBHS MaIllUH, TPHUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3nuyaTh YCJIOBHS UX O€30MAaCHOTO HCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;



BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIENOBAHWI0 (U3UYECKUX SBICHUH U
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHHUH, TPH OTOM
dbopmynupoBaTh MpobieMy/3aiady U THIOTE3y y4eOHOTO KCIEpUMEHTa, COOMpaTh
YCTaHOBKY W3 MPEJIOKEHHOTO 000pyI0BaHUs, TPOBOAUTH OMBIT U (POPMYITUPOBATH
BBIBO/IBI;

OCYIIECTBJIATh MPSMbIE U KOCBEHHBIC M3MEpPCHUS (U3MYECKUX BEIUYHH, MPHU
TOM BBIOMPATh ONTHMAIBHBIA CTHOCOO0 W3MEPECHHMsS] W WCIOJIL30BaTh W3BECTHHIC
METOJIBI OTICHKH TIOTPEITHOCTEH N3MEPECHHIA;

UCCIICZIOBAaTh  3aBUCUMOCTH  MEXAY  (HU3MYECKMMH  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUM, MPU O5TOM KOHCTPYHUPOBATH YCTAHOBKY,
(UKCUPOBATh PE3yJbTATHI MOTYYCHHON 3aBUCUMOCTH (DH3UYCCKUX BEIMYWH B BHJIC
TabnuI ¥ rpaduKOB, AEIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

coOmro/IaTh TMpaBujia OE30MacHOTO TpyJa NpHU MPOBEICHUU HCCICAOBAHHUMN B
paMKax y4eOHOro SKCHEpPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON W TMPOEKTHOM
JESATETPHOCTH C HCIIOIB30BAHUEM H3MEPHUTEIBHBIX YCTPOMCTB M JIAOOPAaTOPHOTO
000pyIOBaHUs;

pemaTh pacu€THHIE 3a/1a4u ¢ SIBHO 33JJaHHON (PU3UIECKON MOJIEIBIO, HCTIONB3YS
(¢u3MYecKue 3aKOHbl M MPUHIIMIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/aud BHIOMPATH
(U3UYECKYI0 MOJIETTh, BBIJIETATh (PU3HMUECKUE BEJIMUYMHBI U (OPMYITBI, HEOOXOAUMBIC
st e€ perieHus, TMPOBOIUTh Pacdy€Thl M OICHUBATH PEaJbHOCTH MOJYYCHHOTO
3HAYCHUS (PU3NUECKON BETUINHBL

periaTh KaueCTBEHHBIC 3aJayi: BBICTPAUBATH JIOTHUECKU HETPOTHBOPECUUBYIO
IIETIOYKY PACCYKJICHUM C OMOpOM Ha H3yYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue SABIICHUS,

HCITOJIB30BaTh TPU PEIICHUH YYCOHBIX 3a71ad COBPEMEHHBIC MH(POPMAITMOHHBIC
TEXHOJIOTMH JJISl TIONCKA, CTPYKTYPUPOBAHUWS, WHTEPNPETANUA W TPEIACTABICHHUS
y4eOHOW ¥ HAay4YHO-TIOMYJSAPHOM WH(POpPMANUM, TIOJYYCHHOW U3 Pa3IHMYHbIX
MCTOYHHUKOB, KPUTHYECKU aHAIM3UPOBATH MOJTy4aeMyto HH(pOopMaIuio;

PUBOJUTH MPUMEPHI BKIJIaJIa POCCUMCKUX M 3apYyOCIKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HayKH, OOBSICHCHHE MPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTUE TEXHUKH
1 TEXHOJIOTHUI;

MCIIOJIh30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3MKE B MOBCETHEBHOW KU3HH IS
oOecrieueHnss 0€30MacHOCTH TIPU  OOpallleHUH C TPUOOpaMU M TEXHUYECKUMHU
YCTPOWCTBAMHM, JJISI COXPAHCHHS 30POBbS W COOJIIOJICHUS HOPM 3KOJIOTHYECKOTO
MIOBENICHUS B OKPYKAIOIICH Cpelie;

paboTaTh B TpYNIE€ C BBINOJHECHUEM pPA3IMYHBIX COLUAIBHBIX pOJIEH,
IJIAHUPOBATh PabOTy TPYMIbI, PAIMOHAIBHO PACTIPENCNITh OOS3aHHOCTH U
MJIAHUPOBATH JIESITEILHOCTh B HECTAHAAPTHBIX CHUTYallUsIX, aJ€KBaTHO OIEHWUBATH
BKJIaJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE pACCMATPUBAEMOM TPOOIIEMBI.



K konmy oOyuenus B 11 kiacce nmpeaMeTHbIe pe3ybTaThl HA 6a30BOM ypOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:

JEMOHCTPUPOBATh Ha TMPUMEpPAX poOJb U MecTo (Pu3uKd B (HOopMHpOBaAHHUH
COBPEMEHHOM Hay4yHOW KapTHUHBI MHpaA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B MPaKTUYECKOW JEATEIbHOCTU JIOACH, IEJIOCTHOCTh U EIUHCTBO
bu3nUueCcKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHHUS HW3YYCHHBIX (U3MYECKUX MOJENEH:
TOYEYHBIN AJIEKTPUYECKHUI 3apsil, JIyd CBETa, TOUEUHBI MCTOYHHMK CBETA, sJIEpHAs
MO/JIeIb aTOMa, HyKJIOHHAsl MOJIETb ATOMHOTO sJipa IPHU pelieHnH (PU3NUECKUX 3aad;

pacrno3HaBaTh (U3NYECKUE SABJICHUS (IIPOLECCHI) U OOBSCHIATh MX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKH W KBAaHTOBOW (PU3UKU: DJIEKTPUUECKass MPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JIEHCTBUS TOKAa, B3aMMOCHCTBHE
MarHMTOB, 3JIEKTPOMAarHUTHAsI UHIYKIUS, 1eHCTBUE MAarHUTHOTO MOJIsI HA TPOBOJHUK
C TOKOM M JBWXKYIIUHCSA 3apsij, OJJIEKTPOMAarHuTHbIE KOJ€OaHUs U BOJIHBI,
OpSIMOJIMHEHOE ~ pacmpoCTpaHEHHUe CBeTa, OTpakeHue, IIpeJIOMJICHHE,
uHTephepeHus, audpakuus W OOJIpU3alus  CBeTa, JUCIEpPCUsl  CBETa,
dboroanextpudeckuii a3hpdext (porosrddekrt), cBeTOBOE IaBleHHUE, BO3HUKHOBECHHE
JMHEMYaToro CHeKTpa aroMa BOJOpPOJA, €CTECTBEHHas U  HCKYCCTBEHHas
pPaZoaKTUBHOCT;

ONHCHIBATh M3y4YCHHBIE CBOWMCTBA BeHIECTBA (DIIEKTPUUECKUE, MArHHUTHEIE,
ONITUYECKUE, dTCKTPHUUECKYIO TPOBOAUMOCTD PAa3INYHBIX CPEI) U NIEKTPOMATHUTHBIC
ABJIEHUSI (IIPOLIECCHI), MCIOJIb3YS (PU3NYECKUE BEIUYMHBI: IJIEKTPUUYECKUHN 3aps,
CHJIa TOKa, 3JIEKTPUUECKOE HAIPsHKEHUE, DJIEKTPUUECKOE COMPOTHUBIIEHUE, Pa3HOCTD
MOTEHLMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa, MHAYKLUS MarHUTHOIO IOJIs,
ciiia Ammepa, cuia JIopeHia, HHIYKTHBHOCTh KaTYIIKH, SHEPTHUS dJICKTPUUECKOTO U
MarHMTHOTO TOJIeH, IEPHO M YacToTa KoieOaHuil B KOJIeOaTeIbHOM KOHTYPE, 3apsij
U cujia TOKa B MPOLIECCE TapMOHUYECKUX AJIEKTPOMArHUTHBIX KojeOaHui, pokycHoe
paccTosiHMe M ONTHYECKas CWjIa JIMH3bL, NpPU OMHCAHWU MPABUIBHO TPAKTOBATH
(GU3MYECKUN CMBICT HCITONB3yeMbIX BEIWYWH, WX O0O3HAUEHUS W CIUHUIIBI,
YKa3bIBaTh (POPMYJIIBI, CBSI3BIBAIONINE NAHHYIO (DU3MUECKYIO BEIMUWHY C IPYTHMH
BEJIMYMHAMU;

OMUCHIBATh H3YYCHHbIC KBAHTOBBIE SBJICHUS M TPOLECCHI, HCIOJIb3YS
(bu3nyecKre BEIMUUHBL: CKOPOCTh JIEKTPOMATrHUTHBIX BOJIH, IJIMHA BOJHBI M YAaCTOTa
CBETa, SHEPTUSA U UMIYIbC (OTOHA, TIEPUOJ TOTypaciaja, SHEPTUs CBSI3U aTOMHBIX
A1ep, IpU ONMCAHUM IPaBUWIBHO TPAKTOBAaTh (PU3NYECKUN CMBICH MCIIOJIb3YEMBbIX
BEJIMYMH, UX 0003HAYCHHS U €TUHUIIBI, YKA3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(bu3MUECKyI0 BEIMUMHY C APYTMMU BEJIMUYMHAMH, BBIYUCIATH 3HaUYCHUE (PU3NUECKON
BEJIMYUHBI;



aHATM3UPOBATh (PU3UUYECKHUE TMPOIECChl W SBICHUS, HCTONB3YsA (HHU3UYECKUE
3aKOHbI M TPUHUUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIIBHOTO U TMapalieIbHOTO
COCMHEHUS NPOBOAHUKOB, 3aKOoH Jxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIIUU, 3aKOH MPSMOJIMHEHHOTO pAaCTpPOCTPAHEHMSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbI MPENOMJICHHS CBETa, ypaBHeHUE OWHINTeHHa misa (orodddekra,
3aKOH COXPAHEHUS JHEPTrUM, 3aKOH COXPAHEHUS HUMITYJIbCa, 3aKOH COXpaHEHUS
ANEKTPUUYECKOTO 3apsiia, 3aKOH COXPAHEHUSI MAacCOBOTO uHMcla, MocTynarel bopa,
3aKOH PaJMOAKTUBHOIO pacmaja, Mpyu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIPAKEHHWE U YCJIOBUS (TpaHUIlbl, OOJIACTH)
MIPUMEHUMOCTH;

OTPENICIIATh HAPaBJICHNUE BEKTOpA UHAYKIIMM MAarHUTHOIO IO IPOBOJIHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH M OMUCKHIBATh U300paKeHUE, CO3/]TaBaEMOE IIIOCKUM 3€pKajioM, TOHKOH
JIMH3011;

BBIMIOJHATh OKCIEPUMEHTHI IO HCCICIOBAHUIO (DU3UYECKUX SIBICHUU U
MPOIIECCOB C HCIOJB30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUI: MPU ITOM
dbopmynHpoBaTh NpodiaeMy/3aiady U THNOTE3y Y4EOHOTO HKCIEPUMEHTA, COOUpaATh
YCTAaHOBKY W3 MPEIJIOKEHHOTO0 000pYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITUPOBATH
BBIBO/IbI;

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUSI (PU3UYECKUX BEIUYUH, MPU
ATOM BBIOMPATH ONTUMAIBHBIM CIOCOO HM3MEPEHUs] U HCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBATh 3aBUCUMOCTH (PU3UYECKHX BEITUYHH C HCIIOJIH30BAHUEM MPSIMBIX
M3MEPEeHUI: TPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUpPOBATH pe3yJbTaThl
MOJTYYE€HHOU 3aBUCUMOCTH (PU3MUECKUX BEJIMUMH B BUJI€ TaOJIUIl U TPaUKOB, J€/IaTh
BBIBO/IbI IO pe3yJIbTaTaM UCCIEIOBAHNUS;

coOmro/IaTh TMpaBujia OE30MacHOTO TpyJa NPU TPOBEICHUM HCCICIOBAHUN B
paMKax y4eOHOrO DOKCIEpPUMEHTa, Yy4eOHO-HCCIICIOBATEIbCKON W TMPOEKTHOM
NEATEIbBHOCTU C MCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPONUCTB M J1aOOPaTOPHOTO
000py10BaHUS;

peliaTh pacu€THbBIC 3aJ]a4u C IBHO 3aJJaHHON (PU3HUECKON MOJIEIbI0, UCTIOIb3Ys
(¢M3MYecKre 3aKOHBI M TPUHIIAIBI, HA OCHOBE aHaJIM3a yCIIOBUS 3a/Ja4d BHIOMPATH
(MBUYECKYIO0 MOJIETTh, BBIJIETATh (DU3HUECKUE BEIMUMHBI U (DOPMYITBI, HEOOXOAUMBIC
Ui €€ pelieHus, MPOBOJAWUTH PAcUYE€Thl M OLIEHUBATHh PEATBHOCTH IMOJYyUYCHHOTO
3HaUYEHUS PU3NYECKON BETUUHHBL;

pelaTh KaueCTBEHHBIE 3aJlauyd: BBICTPAUMBATH JIOTMUYECKU HEMPOTHUBOPEUYUBYIO
LETIOYKY PAaCCyKJACHUNH C OMOpOl Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU W
(bU3UYeCKUe SIBICHUS;



MCIIOJIb30BaTh MPH PEIICHUH y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIOHHBIE
TEXHOJIOTMH [JIsl TIOUCKA, CTPYKTYpPUPOBAHUWS, WHTEPHPETALUA U MPEACTaBICHUS
yueOHOM ¥ HAy4HO-TIOMYJSIpHOW HMH(POpPMAIMH, TOJYyYEHHOM U3 Pa3IUYHbIX
MUCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyl0 HHPOPMAILHUIO;

OOBSCHATH MPUHLIMIIBI JEHCTBUS MaIIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pa3ianyaTh YCIOBHS UX O€30MaCHOTO UCIIOJIb30BAHUS B IOBCEAHEBHON KU3HU;

MPUBOIUTH MPUMEPHI BKJIa/a POCCHICKUX U 3apYOC)KHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IIPOLIECCOB OKPYKAIOLIErO0 MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHMS MO (PU3HUKE B MMOBCEAHEBHOM KHU3HU IJIs
oOecrieyeHuss 0€30MacCHOCTH NpPU OOpalIeHWHM C MNpUOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMHM, ISl COXPAHEHHs 3J0POBbS U COOJIIOJIEHHUS HOPM 3KOJOTHYECKOIrO
IIOBEJICHUS B OKPYXKAIOLIEeH cpene;

paboTaTh B TpyHIe C BbBIIOJHEHUEM pA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUIAaHUPOBATh pabOTy TpyNNbl, PAUOHAIBHO pacHpelensTs OOSI3aHHOCTH H
IJIAHUPOBATH JIEATEIbHOCTh B HECTAHJAPTHBIX CHUTYyalUsX, aJEKBATHO OIIEHUBATH
BKJIAJl K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIICHUE PACCMATPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne i/m Konrpouabnbsie IIpakrnyeckue
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
bubnunoreka LIOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubnuoreka [{OK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuorexa [IOK

®dazoBbIe Nepexoabl

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

Uroro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
bubnunorexa LIOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpuYecKuid TOK. Toku B bubmmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne /i P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnmnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
99 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuoteka [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
UICMEHTHI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [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

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 ngsHE;T:(iigrou}; £41c07C
Htoro no pazneny 7
Pa3nen 6. OBOBIIAIOUIEE TIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Htoro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypcsl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnnoreka [JOK
METO/IbI TO3HAHUS OKPYKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo husuku B popMuUpoBaHUU

2 COBPEMEHHOW HayYHOU KapTHHBI MUpPa, B 1 bubmorexa LHOK

p . yi p “p ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSITebHOCTHU JTIOACH
Mexanndeckoe JBHKEHUE.

3 OTHOCHTEIIBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nekeHus. [lepemernienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NIpsIMOJIMHEWHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe nageHue. Y cKopeHue 1 bubnuotexa [JOK
CcBOOOIHOTO MaJEHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe nBuxeHue. JBrkenne 1 bubmuorexa [JOK
MAaTepHAIbHON TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunatmn oTHOCHUTENbHOCTH ["anumes.

8 WNHueprmanbHble CHCTEMBI OTCUETA 1 bubmmorexa [JOK

pit N ' https://m.edsoo.ru/ff0c3be8
[IepBe1it 3ak0oH HproToHA
9 Macca tena. Cuia. [IpuHnun 1 bub6nuorexa [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
https://m.edsoo.ru/ff0c3be8

CyHepHo3ULMu cuil. BTropoil 3aKoH
HprotoHa s MatepuaibHOM TOUKH

https://m.edsoo.ru/ffOc3be8

Tpernii 3akoH HproToHa 115 bubnuoreka [IOK

10
MaTepHUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TAroteHus. Cuna bubnmoreka [JOK

11
TsbkecT. [lepBas kocMHYeCcKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00

bubmuorexa [JOK

12 Cuta octu. 3akoH ['yka. Bec tena

yipyr & https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduumeHT Tpenus.
13 Cuna czn OTI/IBneI({bI/Iq:I npu BI/IZ(CHI/II/I bubmorexa LHOK
p pH A https://m.edsoo.ru/ff0c3f76
TeJa B KUIKOCTH UJIM raze
[TocTynarenbHOe U BpalaTelibHOE

14 JBUKCHHE a0COTIOTHO TBEPIOTO TelIa. bu6mmoreka [IOK
MowmeHT cunsl. [lne4do cuibl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOTO Tela
NMnynec MmaTepuaibHOM TOYKH,

15 CHUCTEMbI MaTEPUAIbHBIX TOUEK. bubnuotexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTUBHOE IBH)KEHHE
PaboTa 1 MOIITHOCTH CHITBL.

16 Kunerndeckast sHeprusi MarepuaabHON bubnunoreka [JOK
Touku. Teopema 06 U3MeHEHUU https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUU
[ToTeHuumanpHas SHEPTHUsL.

[ToreHmanpHas 3Heprust 0
. P YIIPYT bubnuorexa [IOK
17 ne(OpMUPOBAHHOMN NMPY>KUHBI.

[ToTenunanpHas sHeprus Tena BOIU3U
MOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a



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
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18

19

20

IloTeHnmanbHEIC M HEIOTCHIIMAJIBHEIC
cribl. CBSI3b pa6OTBI HCIIOTCHIIMAJIbHBIX
CHJI C U3MEHEHHEM MEXaHHYSCKOU
OHEPIUH CUCTEMBI TCII. 3akoH
COXpaHCHUA MEXaHUYEeCKOMH OHEpIrun

Jlaboparopuas pabota «Vccienoanue
CBSI3H PabOTHI CHJIBI C U3MEHEHHEM
MEXaHUYECKOM YHEPTUH Teja Ha
npUMepe PacTsHKEHHS PE3UHOBOTO
KIyTa»

KonTponbhast padota no teme

«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHHUS B MEXaHUKE

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

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

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
neuxenue. Auddysus

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

22

23

24

XapakTrep ABUKEHUS U B3aUMOJICVCTBHUS
YyacTull BeniecTsa. Mojienu cTpoeHust
ra3oB, JKHJIKOCTEW U TBEPABIX TEI

Macca MOIJICKYIIL. KoauuecTtBo BCIICCTBA.

[TocTostHHas ABoraapo

Tennosoe paBHoBecue. Temneparypa u
e€ usMmepenue. lllkana remneparyp
Lenbcus

25

26

WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON dHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeiipona

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlaboparopHas padorta «/ccnenoBanue
28 3aBUCHMOCTH MEXIY ITapaMeTpamMu
COCTOSIHUS pa3peKEHHOT0 Ta3a
29 N3omporueccsl B nAcalbHOM raze u ux bubmumorexa [IOK
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
Bnyrtpennss sHeprus
TEPMOJTUHAMHYECKON CUCTEMBI U
N bubmuorexa [JOK
30 criocoOsl e€ n3mMeHenus. Konndectro
https://m.edso0.ru/ff0c5952
TEIUIOTHI U paboTa. BHyTpeHHss sHEprus
OJIHOATOMHOTO HJICAIbHOTO Ta3a
bu6mmoreka [IOK
31 Buns! Terionepenaun
a peal https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTD BEIIECTBA.
32 KomdecTBo TemioTs mpu bubmorexa [JOK
p . https://m.edsoo.ru/ff0c5c36
Teronepenaye. AauabaTHbINA MpoIiece
33 IlepBblii 3aKOH TEPMOAVMHAMUKH U €TI0 bu6nuoreka [IOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs mpolieccoB B mpUpo/ie. bubnuotexa [JOK
Bropoii 3ak0H TepMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreus u KII/ TenmoBoi bu6mmorexa [IOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KII{
37 DKOJOrH4ecKHe MpoOIeMbl
TETUIOHEPTETHKHU
38 Oo6o06mmaromuii ypok «MoekysipHast bubmmoreka [JOK



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

¢uznka. OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/ff0c6938

KonTponbnas pabora no teme

bub6mmoreka [IOK
M .
39 «Monexynapras gusuica. OcHose! https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCoNOTHAS 1 OTHOCUTEIbHAS bubmuorexa [JOK
BJIAKHOCTh BO3/1yxa. HachleHHbli nmap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amMop¢HBbIe Tena. AHU30TPOIHS CBOWCTB bubnnoreka [JOK
KpUCTAILIOB. JKUIKHE KPUCTAILIBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
[InaBneHue U KpucCTaIU3aIH.
43 VY nenbHas TEIUIOTA IJIaBICHUS bubmorexa LHOK
A ' https://m.edso0.ru/ff0c6708
CyOmumarust
bu6mmoreka [JOK
44 v 0
PABHCHHE TEILIOBOTO banatica https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tel. DIeKTPUUECKUI bubnmnoreka [JOK
3apsan. JlBa BUIa DJIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
[TpoBOTHHKH, TUAIEKTPUKH U
46 r[(l)jn HOBO HIfKI/I 3aK(l:))H COXpaHEeHUst bubmorexa HOK
YHpOBOA ) P https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
B3aumogeiicTBue 3apsaioB. 3aKkoH
47 Kynona. ToueuHbIN 2JIEKTPUICCKUN bubmorera [JOK
4 ’ P https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpsok€HHOCTD 3JICKTPHYECKOTO TOJIS.
bu6mmoreka [JOK
48 [TpuHIHIT CYTIePIIO3UITUH ITICKTPHUSCKUAX

nosiel. JInHun HanpsKEHHOCTH

https://m.edsoo.ru/ff0c6df2
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Pabota cui1 2J1eKTpOCTaTHYECKOTO MOJISL.

bubmuorexa [JOK

49 ITorennuan. PasHOCTb IOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U TUATIEKTPUKH B

50 BJII:;KTpIO[CTaTI/I‘IEiKOM Holee. bubmmorexa [IOK

https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTD
N bu6mmoreka [IOK

°1 dueKTpodmKocts. Konzercarop https://m.edsoo.ru/ff0c7126
DneKTPOEMKOCTH IIIOCKOTO

52 KOHJIEHCATOpa. DHEPTus 3aps>KEHHOTO bubmmorexa [JOK

https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa

53 JlaGoparopnas padota "U3mepenue 1
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIMIT NECTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO

54 amnmnapara, CTpyHHOT0 pUHTEDPA.
DNeKTpocTaTUYeCcKas 3alllnTa.
3a3eMJIeHHE AIIEKTPOIPUOOPOB
DNEeKTPUUYECKHUI TOK, YCIOBUSI €T0

55 cymectBoBanus. [locrosuublii Tok. Cuna
tToka. Hanpsbxkenue. ConpoTuBieHue.
3akoH OMa U1l yyacTKa Lenu
[TocnenoBarensHOE, MapaeNabHOE,

56 CMEIIAHHOE COEIMHEHNE MPOBOIHUKOB. 05 bubnuoteka [JOK
Jlaboparopnas pabota «3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEJIMHEHUS PE3UCTOPOBY»

57 PaboTa 1 MOIITHOCTE AJIEKTPUUECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838

58 3axon OMa 715 TTOJTHOM (3aMKHYTOM ) 0.5 bubnmnoreka [JOK



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

anexTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«3mepenune DJ1C UCTOUHMKA TOKA U €r0
BHYTPEHHETO COIPOTHUBICHUS

https://m.edsoo.ru/ff0c7ae0

59

PesepsHblil ypok. KonTponbHas padora
o TeMe "DIeKTpoauHaMuKa" /
Bcepoccuiickas npoBepouHas pabota

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8c56

60

61

62

Oo6o06maromuii ypox

«QnexTpoanHamukay / Becepoccuiickas

poBepouHas paboTa

DneKTpOHHAs TPOBOJAUMOCTH TBEPABIX
METaJIJIOB. 3aBUCUMOCTb COTPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.

CBepXIpoOBOIMMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

63

[TonynipoBOAHUKH, UX COOCTBEHHAS U
MpUMecHas MpoBOAUMOCTh. CBOICTBa
p—n-nepexona. [lonynpoBoAHUKOBEIE

npubopsI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DNeKTpUYECKUi TOK B pacTBOpax U

paciiiaBax 3JCKTPOJIHUTOB.

QHGKTpOHI/ITI/I‘ICCKaH JAUCConuranms.

OneKTpoan3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUYECKUH TOK B ra3ax.

CaMOCTOSTENBHBIA U

HECaMOCTOSITENbHBINA pa3psax. MoyHus.

Ilna3zma

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



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DneKTpudecKue mpudopsl U yCTpoiicTBa
66 Y UX TIPAKTUYCCKOE PUMECHCHHE. 1
[IpaBuia TeXHUKH O€30MIACHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

Konrponsnas pabora o reme

67 «Qunekrpocraruka. [TocrosHHBIM 1 bubmumorexa [IOK
JIEKTPUYECKUI TOK. TOKH B pa3iIM4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»

68 PezepBHblil ypok. O600maronuii ypok 1 bubnuoreka [IOK
no temaMm 10 xnacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
[TocTostTHHBIE MATHUTHI U KX
1 B3auMoOAcicTBHE. MarHuTHOE II0JIE. 1 bub6nmoreka [IOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON WHITYKITUT
MarsuTHoOe 1oJjie TPOBOTHUKA C TOKOM.
2 OmnsIT OpcTena. BzauMmoneiicteue 1 Bubmiorexa OK
P ’ https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 JlaboparopHas pabora «/3yuenue 1 1 bubmmorexa [JOK
MarHUTHOTO TOJI KATYLIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.
4 JlabopaTtopHas pabota «lccnenoBanue 1 1 bubmorexa LOK
. PATOPHAZD https://m.edsoo.ru/ff0c9acO
JIEHCTBUS MMOCTOSTHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
5 JIBUK Cs1 3apPSHKEHHYIO YaCTHI] 1 bubmmorexa [JOK
Iy P o Y https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cumnsl Jlopenua
DnexTpoMarHuTHas HHAYKIus. [1oTok
6 BEKTOpa MarHuTHON uHAyKuu. 3/1C 1
WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykiuu dapanes
bubnuoreka [{OK
7 JlabopaTtopHas pabota «lccnenoBanue 1 1 1

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

SABJICHUA BHGKTpOMaFHHTHOﬁ HHIAYKIIUW>

10

11

NuaykTuBHOCTH. SIBIICHUE
camounaykiuu. 31C caMOMHyKIUH.
DHeprusi MarHUTHOTO MOJIsl KAaTYIIKU €
TOKOM. DJIEKTPOMAarHuTHOE IoJjie

TexHuueckue yCcTpoucTBa U UX
MIPUMEHEHHE: TOCTOSTHHBIE MAarHUTHI,
3JEKTPOMArHUTHI, JIEKTPOABUTATEND,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS T1€Yhb

O6o06maromuii ypok «MaraiutHoe mosie.
DNeKTPOMarHuTHAs WHIYKIIHS)
KonTposbHas padboTa 1mo teme
«MarHnuTtHoe 1oJie. DJIeKTpOMarHuTHas
WHTYKITHS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKIE KOIeOaHMS.
Iapmonmnueckue konebanus. Y paBHEHHE
TapMOHHYECKHUX KoeOaHui.
[IpeBparenue sHepruu

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnast pabota «HccnenoBanue
3aBUCHMOCTH TIEPHO/1a MAJTBIX
KoJieOaHUM Tpy3a Ha HUTHU OT JIJTUHBI
HUTHU U MacChl TPy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHuTHbIE KoJeOaHus B
u7eaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorus MexxJy MeXaHu4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

but6mmorexa [IOK
https://m.edsoo.ru/ffOcb820



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

15

®opmyna Tomcona. 3akOH COXpaHEHUS
SHEPIrHU B UJICATBHOM KOJIeOaTeIbHOM
KOHTYpE

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

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusx. BbIHY X IeHHbBIC
MeXaHUYeCKHe Kojaebanus. Pe3onanc.
BBIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJieOaHus

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JEMCTBYIOIIEE 3HAYEHHUE CUJIBI TOKA U
HaIPSDKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoxacrtso,
nepeaya u norpediaeHue
JIEKTPUYECKON SJHEPTUN

19

20

21

22

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, JTMHHI
JJeKTpoIepesad

DKOJIOTH4ECKNE PUCKU TIPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
AJEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU
MexaHuuecKre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopocts
pacnpocTpaHeHUs U JTMHA BOJIHBI.
[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI

3Byk. CKkopocThb 3ByKa. I poMKOCTh

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

bubnunorexa LIOK
https://m.edsoo.ru/ffOcca54

bu6nunorexa LIOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3ByKa. Beicora Tona. TemOp 3ByKa

https://m.edsoo.ru/ffOcccOc

BHGKTpOMaFHI/ITHBIC BOJIHBI, UX

23 CBOMCTBa U ckopocTh. IlIkana bubnnorexa LHOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATrHUTHBIX BOJIH
24 [TpUHIMITBI PATUOCBSI3U U TEJICBUICHHS.
PasButHe cpencts cBs3u. Pagnoiokanus
25 Konrponsnas padora «Konebanus u Bu6mumoteka [JOK
BOJIHBI)» https://m.edsoo.ru/ffOcc6f8
IIpsimonHeliHOe pacopoCcTpaHeHue
26 CBpeTa B OZHOPO HIZ)fI cpe epToqeqHLIﬁ Bubmiorexa OK
JIHOPOL peae. https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyu cBera
OTtpakeHHEe cBeTa. 3aKOHBI OTPAXKEHUS
27 cBera. [TocTpoenue n3o0paxxeHuii B Bubmiorexa OK
) p P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
IIpenomnenne ceera. [TonHoe
28 BHYTpeHHEE oTpakenue. [IpenenpHbIit bubmorexa LOK
yIp P - 1Pe https://m.edsoo.ru/ff0cd7f6
yTOJI IOJTHOTO BHYTPEHHETO OTPaKEHUS
29 Jlaboparopnast pabora «M3mepenue bubmuoreka [IOK
MOKa3aTelIsi IPEJIOMIICHHUS CTEKIJIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne n3obpaxeHuii B
30 nH3e. DopMyia TOHKOM JIMH3bI Bubmiorexa IOK
- POPMY ' https://m.edsoo.ru/ffOcddle
VYBeauueHue TUH3EI
31 Jlaboparopnas padota «lccrnenoanue
CBOMCTB M300paKEHUH B TMH3AX)
Hucniepcus cBeta. CIIOKHBIN COCTaB
32 6enoro csera. LIer. JlaboparopHas

pabota «Habmonenue aucnepcuu
CBETa»



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Wutepdepennus cera. Audpaxims Bbu6muotexa [JOK
33 N
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubmunoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTruyeckue MpuOOPHI U YCTPOUCTBA U
yCIIOBUS UX 0€30MaCHOr0 IPUMEHEHUs
['paHUIBI MPUMEHHUMOCTH KJIACCUYIECKOM
36 Mexanuku. [locTynarsl cienuanbHOM bubmmorexa LIOK
] 4 B https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIbHOCTH
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH.
37 3amMenieHre BPEMEHHU M COKPAICHNE bubmmorexa [JOK
A P pat https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 gacTuibl. CBSA3b MACCHI C SHEPTUEH U bubmmorexa [JOK
Hel- P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
KontponbHas padora «OnTrka. OCHOBBI
39 CHenuaIbHON TEOpUn brbmmorexa [TOK
t P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTH»
®oronsl. opmyina [1nanka. Dueprus u bubmmnoreka HOK
40
UMITYIBC HOTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U HCCIIEIOBAHNE bubanorexa [JOK
dbotorddekra. OnbiTel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEeHUE
42 3ﬁHMTCIgI)Ha qu;)l(b(bOToa(b(geKTa bubmmorexa LIOK
o ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potospdexra
43 JaBnenue cBera. Onbithl [1. H. but6mmorexa [IOK
JlebeneBa. Xumudeckoe JeiicTBUE CBETa https://m.edsoo.ru/ff0d04a6
44 TexHn4eckue ycTpoicTsa u



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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MIPAKTUIECKOE TPUMEHEHHE:
(dhoTodeMeHT, (HOTOIATUYNK, COTHEUHAS
Oarapesi, CBETOINO]T

Permrennie 3agad mo reme «DIE€MEHTHL

bu6nmoreka IIOK

45
KBAHTOBOU ONTHKH https://m.edso0.ru/ff0d0302
Monpens atoma TomcoHa. OnbBITE
46 Pezepdopaa no paccesHuio o-4actu bubmorexa LOK
PROPA P t https://m.edsoo.ru/ffod091a
IInanerapnas mozens aroma
bubnuoreka [{OK
47 I1 b
OCTyIATeL Bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomieHue GoTOHOB MPU
48 ne g;o € aTroma ¢ ou:{oro (bOBH}I ' bubmmorexa [JOK
pexol . A P https://m.edsoo.ru/ff0d0afa
SHEPTUU HA OPYToi. Buapl ciekTpoB
BonnoBrble cBolicTBa yactull. BonHsl e
49 Bbpoiina. KopnyckynsipHO-BOJIHOBOM bubmmorexa [JOK
nyanu3M. CHIOHTaHHOE U BBIHYXIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHue
OTKpbITHE paTInOaKTUBHOCTU. OTBITHI
50 Pesepdopna no onpeneneHnio cocraa bubmorexa LOK
PHOPA pedl https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyYCHHS
CoiicTBa anb(a-, 6era-, raMma-
o1 n3nydeHus. BnusiHue panroakTHBHOCTH
Ha )KUBBIC OPTAHU3MBI
OTKpBITHE IPOTOHA U HEUTPOHA.
59 N3otomnbl. Anbda-pacnan. IIeKTPOHHBINA bubnmnoreka [JOK
Y TTIO3UTPOHHBIN OeTa-pacman. ['amma- https://m.edsoo.ru/ff0d1162
W3ITy9YCHUE
53 OHeprus cBA3M HYKJIOHOB B S7pE. bubmuoteka [IOK



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

SAnepHble peakuuu. SnepHelil peakTop.
ITpobGnemsbl, epcreKTUBEL,
9KOJIOTMYECKUE aCIIEKThI SIACPHON
JHEPreTUKU

https://m.edsoo.ru/ff0d1356

54

55

56

DneMeHTapHble YacTUllbl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOMIOACHUS U
pEerucTpaluu 3IeMEeHTAPHBIX YaCTHII.
Kpyrasiit cton «@yHaaMeHTalIbHbIE
B3aumo/eiicTeus. EquHcTBO
(bu3nUecKoil KapTUHBI MUPa

3TaHI)I pa3BI/ITI/I$I aCTp0HOMI/II/I.
[IpukiagHOE B MEPOBO33PEHUYECKOE
3HaYEHHUE aCTPOHOMUH. Bu1 3BE3AHOTO
Heba. Co3Be3aus, ipKUe 3BE3IBI,
[JIAHETHI, UX BUIMMOE JIBHKEHHE.
ConHeyHasi cucTemMa

Connue. ConHeyHast aKTUBHOCTb.
Hcrounuk sHeprun CosHIA U 3BE3 ]

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

57

3BE3/1b1, UX OCHOBHBIE XapAKTEPUCTHKHU.
3BE3/1bI INIABHOM MOCIIE10BATENILHOCTH.
BnyTtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE PEACTABIEHUS O
IIPOUCXOXACHNUHU U 3Botonuu CosHna u
3BE3 ]

58

Muneunsiii [1yTe — Hama ['anakTuka.
[Tonoxxenue u amxenne CoyHua B
lNanaktuke. I'anaktuku. YEpHbIE NBIPHI B
A/Ipax raJlakKTUK

59

Bcenennas. PazOeranue rajakTuk.



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

Teopus bonbmoro B3peiBa. Penukrosoe
u3ilyuyeHue. MeraranakTuka

60 Hepermennsie npo0iaeMbl aCTpOHOMUHT

KontposnbHas padoTa «2JIeMEHTHI

61
aCTPOHOMUU U aCTPOPUIUKU»

O6o06maromuit ypok. Ponb ¢pusuku u
aCTPOHOMUHU B S3KOHOMHUYECKOM,

62 TEXHOJIOTMYECKOH, COLMAILHON U
ATUYECKOH chepax NesaTeTbHOCTH
yeoBeKa

O6o6mmaromuii ypok. Pois u Mecto
63 (U3MKK ¥ ACTPOHOMUH B COBPEMEHHOM
HAy4YHOH KapTHHE MUpa

O6o06maromuii ypok. Ponp pusnueckoit
64 Teopu# B (HOPMUPOBAHUU
MpeACTaBICHUHN 0 (PU3NUYECKON KapTHHE

MuUpa

Oo6o06maromuit ypok. Mecto
65 ($u3nyecKoil KapTUHBI MHUpa B 00ILIEM
pSTy COBpPEMEHHBIX €CTECTBEHHO-

HAay4HBIX IIPEJICTABICHUN O IPUPOAC

PesepBHbIil ypok. MarautHoe mnoie.

66
ONEeKTPOMarHuTHAs NHIYKIHS

PesepBHblit ypok. OnTuka. OCHOBBI

67
CliCUaJIbHON TCOPHUU OTHOCUTCIIbHOCTU

68 Pesepnbiii ypok. KBantoBas ¢pusuka.

DneMeHTHl aCTPOHOMUU U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I1O

68

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

10.1

10.2

10.3

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’[bH0ﬁ NnporpaMmal CpeaHEro 0611161"0 06pa30BaHI/IH

JleMOHCTpHUpOBaTh HA MPUMEPAX POJIb U MECTO (PU3UKU B (HOPMHUPOBAHUU
COBpPEMEHHOW Hay4YHOW KapTUHBI MHpPa, B Pa3BUTHH COBPEMEHHOMU

TEXHUKH U TEXHOJIOTU, B IPAKTUYECKOU E€ATEIBHOCTH JIFOACH

Y4uTHIBaTh TPaHUIBI MPUMEHEHUS HM3YyYEHHBIX (PU3UYECKUX MOJIEICH:
MaTepuagbHas TOYKa, WHEPIHMAbHAsS CHUCTEeMa OTCYETa, aOCOIIOTHO
TBEPJIOE TEJNO, MIICATBHBIN Ta3; MOJEIU CTPOCHHUS Ta3oB, KUIKOCTEH M
TBEPABIX TEJN, TOYEUHBIA OJIEKTPUYECKUN 3apsii — TpU pElIeHUU

¢bu3nvecKkux 3a1aq

Pacno3naBate ¢usmyeckue sBICHHS (IIPOIECCHI) U OOBSICHATH WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KHHETUYECKOW TEOpHHU
CTpOCHHsI ~ BEeIIeCTBA W  DJJEKTPOJMHAMHKH:  PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHNE, CBOOOHOE Ma/leHue Tell,
JBUKEHHE MO0 OKPY>KHOCTH, MHEpLUs, B3auMojelcTeue Ten; nupdysus,
OpOYHOBCKOE JIBIDKEHHE, CTPOCHHME JKUIKOCTEH W TBEPABIX TeT,
n3MeHeHue o0bEMa Tell MpH HarpeBaHWU (OXJaXKIEHHUH), TEIIOBOE
paBHOBecHe, HCIapeHHe, KOHJICHCAllUs, IUIaBJICHHE, KPUCTAJUIM3aIlus,
KHMIIEHUE, BJIAXXHOCTh BO3/1YyXa, IOBBIIICHHWE JAABIEHUS raza IpU €ro
HarpeBaHUU B 3aKPBITOM COCYJI€, CBSI3b MEXIY MapamMeTpaMH COCTOSHHS

raza B U30Iponeccax; dJICKTpUusanusd T, BSaHMOHeﬁCTBHe 3apsaa0B

10.4

OnuceIBaTh MEXaHHNYCCKOC JBHKXCHHC, HCIIOJIb3Ys (i)I/IBI/I'—IeCKI/Ie
BCJIMYUHBI: KOOpJAWHATA, MIYyTb, NCEPCMCIICHHUC, CKOPOCTb, YCKOPCHHUC,
Macca T¢jia, CHJjia, UMITYJIBC TCJId, KHHCTUUYCCKAA SHCPIrud, MNOTCHINAJIbHAA
OHEpIrusaA, MCEXaHU4YCCKas pa60Ta, MCXaHUYCCKasd MOIIHOCTb, IIpH
OIMMMCAaHUHN IIPAaBHUJIBHO TPAKTOBATbH (i)I/ISI/I‘—IeCKI/Iﬁ CMEICJI HUCIIOJIB3YEMBIX
BCJIMYMH, ux oO0OO3HAYeHUs U CAUHUIIBI, HaXOIUTb (bOpMy'J'H:I,

CBSI3BIBAIOIIUE JAaHHYIO (PU3UUECKYIO BETUUMHY C IPYTHMMHU BEIMYMHAMU

10.5

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOWMCTBA TEJN U TEIUIOBBIE SIBJICHUS,
UCHONB3Ys (PU3MUECKHe BEIMYMHBL: JaBJIGHUE Tras3a, TemIeparypa,
CpeaHsAsd KUHETHYEeCKas DHEPIrus XaOoTUYECKOTO IBUKEHHUS MOJEKYII,

Cp€aHCKBaaApaThudYHasd CKOPOCTb MOJICKYJI, KOJHUYECTBO  TCIIJIOTHI,




10.6

BHYTpEHHSs1 dHeprus, paboTa rasza, K03(pQHUIMEHT MOJE3HOr0 NEHCTBUSL
TEIUIOBOTO  JBHUraTeNs; TMpPU ONHCAHUM MPAaBWIBHO TPaKTOBATh
(Gu3nUecKnii CMBICT HCIOJIB3YeMbIX BEIMYMH, UX O0O0O3HAuCHHS U
eIMHUIBI, HaXOIUTHh (OPMYIbI, CBS3BIBAIOIINE MAHHYIO (U3NUYECKYIO

BCIIMYUHY C APYTHUMU BCIINYHNHAM

OnuceiBaTh  W3Y4EHHBIE DJIEKTPUYECKHE CBOMCTBA  BEIIECTBA U
JJIEKTPUUECKUE SBJICHUSA (IIPOIECCHI), UCIOIb3YS (PU3NYECKUE BETUYUHBL:
JJIEKTPUYECKUN 3apsAl, JJIEKTPUYECKOE I0JIe, HANpPsLKEHHOCTH I10JId,
IIOTEHLIMAJ, Pa3HOCTh IIOTEHLUHUAIOB; IIPU ONMCAHMH IIPABHIBHO
TPaKTOBaThb  (DU3MYECKMH  CMBICH  MCIOJB3YEMbIX  BEJIUYMH, UX
0003HAYCHHS W €IWHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO

(bU3NYECKyIO BETUYMHY C APYTHMHU BEITUYHHAMUI

10.7

10.8

10.9

10.10

AHAJIIM3UPOBATDH (1)I/I3I/I‘-IGCKI/I€ IMpONLECCChI n SIBJICHUA, HCIIOJIb3YA
(dbu3nuecKkre 3aKOHbI U MPUHIMIBL 3aKOH BceMupHoro tsarorenus, I, 1l u
Il 3akonb1 HploTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPTuu, 3aKOH
COXpPaHCHUA HMITYJIbCA, IIPHUHIUIT CYICpIIO3nuun CHII, IMPUHLHUIT
paBHONIPAaBUs  MHEPLUMAIBHBIX  CUCTEM  OTCYETA;  MOJIEKYJISIPHO-
KHHETUYECKYI0 TEOPHUIO CTPOEHHMS BEIECTBA, TAa30BbIE 3aKOHBI, CBA3b
CpeaHeld KUHETUYECKOW DJHEPrUM TEIJIOBOTO JIBUKEHUS MOJIEKYT C
aOCOJIIOTHOM TEMIEpaTypoid, TEPBBIA 3aKOH TEPMOJUHAMHKHU; 3aKOH
COXpaHEHUs dJIEKTPUYECKOT0 3apsa, 3aKkoH KylloHa; mpu 3TOM pas3inudarh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BHIpAKECHHE U

yCIOBUS (TPAHUILIBI, 00JIACTH) TPUMEHHUMOCTH

OOBACHATH OCHOBHBIC MMPUHIUIIBI JIeNCTBUSA MallIvH, HpI/I60pOB )51
TCXHUYCCKUX YCTpOﬁCTB; pa3jiniaTtb yciloBus ux 0e30I1acHOro

HCIIOJIBb30BaHHUA B HOBCC}IHGBHOﬁ KHU3HU

BBINONMHATE 3KCIEPUMEHTHI 10 HCCIIEIOBAaHUIO0 (PU3NYECKUX SIBICHUNA U
MPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEPEHHI; MpH
3ToM (GOpMyIMpOBaTh MpobieMy (3ahady) M TUNOTE3y Y4eOHOro
HKCHEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEII0KEHHOTO 000pYAOBaHMUS,
MIPOBOAUTDH ONBIT U POPMYITUPOBATEH BHIBOIBI

Ocy1iecTBIATh MpsIMbIE M KOCBEHHBIE M3MEPEHUs! (PU3NYECKUX BEIUYMH;
IIPU 3TOM BHIOMpATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHs U HCIOJIb30BaTh

W3BECTHBIE METO/IbI OLIEHKHU MOTPENTHOCTEN U3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH  MEXAYy (U3MYECKMMU BEIMYMHAMU C
HCIIOJIB30BAHUEM IIPSMBIX M3MEPEHUM; IPHU 3TOM KOHCTPYHUPOBATh
YCTAHOBKY, (PUKCHpOBAaTh pE3yNbTaThl IOJYYEHHOH 3aBUCHMOCTHU

(U3UYECKUX BETWYUH B BHjE TaOMUIl U rpadUKOB, JEJaTh BBIBOIBI IO




10.12

pe3yjibTaTaM UCCICAOBaHUA

CobmroiaTh mpaBuiia 6€30MacHOT0 TPyAa MPU IPOBEICHUH HCCIeA0BaHUN
B paMKax Y4eOHOro OJKCIEPHUMEHTa, Y4eOHO-HCCIEeN0BATENbCKONH H
MIPOEKTHOM JIEATETLHOCTH C UCIOJIb30BAaHUEM MU3MEPUTEIIbHBIX YCTPOUCTB

1 1a060paTOpHOTO 000PYIOBAHUS

10.13

10.14

10.15

10.16

Pemrate pacuéTHple 3amaudM C SBHO 33aJaHHON (DU3MYECKOH MOJEIbIO,
UCTONB3ysl (U3MUYECKUE 3aKOHBI W NPUHIIMIIB, HAa OCHOBE aHaJIM3a
YCIIOBUS 3aJla4¥l BBIOUPATH (PU3UYECKYIO MOJCIb, BBIACIATh (PHU3UUECKHEC
BEITMYUHBI U (OPMYIIBI, HEOOXOAMMBIE IJisi €€ pEIIeHUs, MPOBOIHUTH
pacu€Thl U OLIEHUBATh PEATBHOCTH IMOJYYCHHOTO 3HAYCHHS (DU3NICCKOM

BCINYHNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BbICTPAaNBaTb JOTN4YC€CKHU
HCIIPOTUBOPCUUBYHO LICIIOYKY paCC}’)K)IeHI/Iﬁ C OHOpOI71 Ha H3YYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bl/I3I/I‘~I€CKI/I€ SABJICHUA

Hcnonp3oBath  Hpu  pelIeHWH  y4yeOHBIX  337ad  COBPEMEHHBIE
WHPOPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHHS,
UHTEpOpETallud W MpeJCTaBICHUS Y4eOHOM U Hay4YHO-IOIYJSPHOM
uHbOpMalMY, TOJNYYeHHOH M3 pa3jIMYHBIX HCTOYHHUKOB; KPUTHYECKU
aHAJIM3UPOBATH MOTY4aeMyI0 HH(POPMAIUIO

[IpuBoaMTH TpHUMeEpHl BKJIaJa POCCHUMCKUX U 3apyOekHbIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, OOBACHEHHE IPOLIECCOB OKPYKAIOIIEro

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

10.17

10.18

Hcnonp3oBath TeopeTnueckue 3HaHUs 10 (PU3HUKE B IOBCEJHEBHOM KU3HU
s oOecrieueHHs O€30MacHOCTH MpU oOpallleHuu ¢ mnpudopaMu U
TEXHUYECKMMHU YCTPOWCTBAMHM, JJIsl COXPAHEHUS 3JOPOBbs M COOJIIOICHHS

HOPM 5KOJIOTHYCCKOI'0 MOBCACHUS B OKPY)KaIOH_ICﬁ cpeae

PaGoTtaTe B Tpymme ¢ BBIMOJIHEHHEM Pa3WYHBIX COIMAIIBHBIX POJICH,
MJIAaHUPOBATH PAOOTY TPYIIIBI, PAIlMOHATIEHO PaCIpeesaTh 00sI3aHHOCTH
Y IUIAaHUPOBATh AEATEIbHOCTh B HECTAHIAPTHBIX CUTYalHSX, aJIEKBAaTHO
OLICHUBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB TPYNIbl B PEIIEHUE

paccMaTpuBaeMoi poOIeMbl

11 KITACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHEro o01ero 00pa3oBaHus




111

11.2

11.3

JIeMOHCTpHUPOBATH HA MPUMEPAX POJb U MECTO (PM3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHbl MHpA, B PA3BUTHH COBPEMEHHOU
TEXHUKM M TEXHOJOIMH, B IPAKTUYECKOM NEATEIbHOCTH JIIOJEH,

OEJIOCTHOCTh U €AMHCTBO (bHSH“IGCKOﬁ KapTUHBI MHUpPa

V4YuTeIBaThH I'paHullbl IIPUMCHCHHUSA H3YYCHHBIX (bI/ISI/ILIeCKI/IX MOI[CJ'ICIZZ
TOYCYHBIN BJIGKT];)I/ILIGCKI/Iﬁ 3apsan, dAc€pHas MOJCIL aToMa, HYKIIOHHas

MO/IEJIb AaTOMHOTO Si/Ipa MPH peleHNH (PU3NIECKHUX 3a/1a4

Pacnio3naBate (Qusnueckue sBiIeHHS (TPOLECCH) U OOBSICHATH HMX Ha
OCHOBE 3aKOHOB JIEKTPOJMHAMUKU U KBAHTOBOW (DM3MKHU: JICKTPUUECKas
IIPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MarHUTHOE JIeHCTBUsA
TOKa, B3aMMOJEHCTBME MAarHUTOB, AJIEKTPOMAarHuUTHAas  MHIYKLUA,
JeiCTBUE MAarHUTHOTO IOJIi HA IMPOBOJHUK C TOKOM M JBHXKYIIMKACS
3apsii, DJCKTPOMArHUTHBIE KOJICOAHWUS ¥ BOJIHBL, TPSIMOJIUHEWHOE
pacrpocTpaHeHHE CBETa, OTpPa)KCHUE, IpeJOMJIeHHEe, HHTepdepeHIus,
IUQpakus 1 MoJiipu3alys cBeTa, AUCIepcus cBeTa, (OTOIEKTPUIECKUN
apdexr  (poroaddexT), cBeroBoe  maBIeHUE,  BO3HHUKHOBCHHE
JMHEWYaToOro0 CIEeKTpa aToMa BOJOPOJA, ECTECTBEHHAsI U MCKYCCTBEHHAS

PaanOaKTUBHOCTDb

114

115

OnuceiBaTh HN3YUCHHBIC CBOMCTBaA BCIIIECTBA (SJICKTpI/I‘IeCKI/Ie, MarHuTHBIC,
ONTUYECKUE, DJIEKTPUYECKYIO TPOBOAMMOCTb pPA3JIMYHBIX Cpel) U
JIEKTPOMArHuTHbIE  ABIEHHUsS (IPOLIECCHI), HCHOIB3Yd (U3NYECKHe
BEIMYMHBI:  DJIEKTPUYECKHIA  3apsii, CHJIa TOKa, DIIEKTPHUYECKOE
HaNpsDKCHHE, AJIEKTPHUECKOE COMPOTHBICHHE, Pa3HOCTh IOTEHIIUAJIOB,
OJIC, pabora TOKa, MHAYKIHMS MarHUTHOTO MoJisd, cuia Ammepa, cuia
JlopeHla, WHAYKTUBHOCTb KATYLIKH, OJHEpPrus OSJIEKTPUYECKOIOo U
MarHMTHOIO TMOJIeH, MepuojJ M YacToTa KojiebaHWil B KoJieOaTeITbHOM
KOHType, 3apsia ¥ CHiIa TOKa B IIPOIEcCe TapMOHWYECKHX
JIEKTPOMArHUTHBIX KosieOaHu#, (POKycHOE pacCTOSHHUE M ONTHYECKas
CHJIa JIMH3BI, IIPpHU OIIMCAHWU IPAaBUIIBHO TPAKTOBATH (1)I/ISI/I‘I€CKI/II\/'I CMBICJI
HCIIOJIB3YEMBIX BCJIMYUH, HX o0o3HaYeHUsI U CAVMHUIBI; YKAa3bIBaTb
(bopMyIbl, CBS3BIBAIOLINE MaHHYIO (U3NYECKYIO0 BEJIWYMHY C JIPYTHMHU

BCIN4YNHaMn

OnuceiBaTh U3Y4YEHHBIE KBAHTOBBIE SIBICHHMS M IPOLECCHI, UCIONIb3Ys
¢u3znyecKkue BEIWYMHBI: CKOPOCTb 3JIGKTPOMArHUTHBIX BOJH, JUIMHA
BOJHBI M 4YacToTa CBETa, JHEPruss U UMINyIbCc (OTOHA, NEPHUOJ
MOJIypacIana, SHEprusl CBSI3U aTOMHBIX fA/Iep; IPU ONKMCAHUU IPABUIIBHO
TPakTOBaTh (U3UYECKUU CMBICI  HCIOJNB3YEMBIX  BEIUYHH, HX

0003HAYEHUS M €IMHMIIbI; YKA3bIBATh (POPMYIIBI, CBSI3bIBAIOIINE TaHHYIO




(bu3NYECKyI0 BETUYHMHY C JAPYTUMH BEITUYMHAMH, BBIYHCIATH 3HAUYCHUE

(U3UIECKON BEITMUNHBI

11.6

AHanu3upoBaTh (PU3UYECKHE TPOIECCHl W SBICHHS, HCIONB3YS
¢usnueckue  3aKOHBI W OpUHOMNBL:  3akoH  Owma,  3aKOHBI
MOCJICIOBATEIFHOTO M TIAPAIICTBHOTO COCMHECHUS TPOBOJIHUKOB, 3aKOH
Jbxoyns — JleHma, 3aKOH JJIGKTPOMArHUTHOM WHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PACIIPOCTPAHCHUS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI TIPETIOMJICHUS CBETA, ypaBHeHHE DifHIITeHHA s hoTodrddekTa,
3aKOH COXPAHCHWsI DHEPIHH, 3aKOH COXPAaHCHUs WMITYJIbCa, 3aKOH
COXPaHEHUsS JJICKTPUYECKOTO 3apsja, 3aKOH COXPAHEHHS MacCOBOTO
qHciia, MOCTyJaThl bopa, 3aKOH paJMoaKTHBHOTO pacmlaia; Mpud 3TOM
pasnauyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIPQKEHHE U YCJIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTHU

11.7

11.8

11.9

11.10

11.11

11.12

OHpeI[eJ'IHTB HaIlpaBJICHUC BCKTOpa HWHAYKIUMA MArHUTHOTO  ITOJIA

IIpOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI HopeHua

CTpOI/ITb N OIIMCHIBATb H3o6pa>1<eHHe, CO31aBa€MOC€ IIJIOCKUM 3CpPKaJIOM,

TOHKOU JIMH30H

BBIONMHATE 9KCIIEPUMEHTHI 10 KCCIEIOBAHUIO (PU3UYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIB30BAHMEM IMPSMBIX M KOCBEHHBIX W3MEPEHHM; IPHU
sToM (opmynupoBaTh mpodiiemy (3amady) W THUIOTE3Y Y4YEOHOTO
AKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY U3 MPENIOKEHHOTO 000pYIOBaHUS,

MMPOBOAUTD OIIBIT U (bOpMyJII/IPOBaTB BBIBOBI

OCYH_IGCTBJ'IHTI) pAMBbIC U KOCBECHHBIC U3MCPCHU (bI/ISI/I"IeCKI/IX BCIIMYHH,
IIpru 5TOM BLI6I/IpaTB ONTUMAIIBHBIM CIIOCO0 HU3MCPCHUSA U HUCIOJIB30BATH

M3BECTHBIE METO/IbI OLIEHKH NOTPEIIHOCTEN U3MEPEHNI

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH C HCIIOJIb30BAaHHEM
NpSAMBIX ~ W3MEPEHMI; TpH ITOM  KOHCTPYHPOBaTb  yCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl MOJYYEHHOM 3aBUCHUMOCTH  (PU3NYECKUX
BEJIMYMH B BUJE TAOMUI] U TpaHKOB, AENaTh BHIBOABI IO pPE3yJibTaTaM

HUCCiIcaJ0BaHUs

CobOmrogath  mpaBmiia  0€30MacHOro  Tpyda TMpU  MPOBEACHUU
ucciaeoBaHUM B pamMKax  ydyeOHOTO  JKCIepUMEHTa, Yy4eOHO-
HCCIIEOBATENbCKOM M MPOEKTHOM JEATEIbHOCTH C HMCIOJIb30BAHUEM

M3MEPUTENbHBIX YCTPOHCTB U J1abOpaTOPHOTO 000PYA0BaHUS

11.13

Pemate pacuérHple 3amauu C SIBHO 3aJaHHON (PU3MUECKOW MOJCIBIO,
UCTONB3ysl (U3MUECKHe 3aKOHBI M TPUHIMIIBL, Ha OCHOBE aHAJIN3a
YCJIOBHSA 3aJlaud BbIOMpATh (PU3UYECKYI0 MOJIEINb, BBIIEIATh (hPU3NUYECKUE

BEJIMYMUHBI U (OpMyIbl, HEOOXOAMMbIE i €€ pelleHUs, MPOBOAUTH




pacu€Tbl U OLEHUBATh PEATbHOCTb MOJYYEHHOTO 3HAYCHUS (PU3UUECKOU

BCJINYHHBI

11.14

Pemars KaueCTBECHHBIE 3a7a4u: BBICTPANBAThH JIOTUYECKH
HENPOTUBOPEUMUBYIO LEMOYKY PACCYKICHHUM C OMNOpOM HA H3YYECHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IC SABJICHUS

11.15

Hcnonb3oBaTe mpu  pelieHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
MHGOpPMALIMOHHbIE TEXHOJIOTMM s IIOUCKA, CTPYKTYpUPOBaHMS,
UHTEPOpPETallud W MPEACTaBICHUA Y4eOHOW W HAyYHO-TIOMYJSPHOM
uHbOpMAlUY, TOJYYCHHOH W3 Ppa3IMYHBIX HCTOYHHUKOB; KPUTHUYECKH

AHAJIIM3UPOBATD IMOJIYy4aCMYHO I/IHCI)OpMaI_[I/IIO

11.16

11.17

OOBSICHATh TPUHIMIIBI JEHCTBUS MAIIUH, NPUOOPOB M TEXHHUYECKUX
YCTPOICTB; pa3iinyarh YCJIOBUS HX O€30MaCHOrO HCIOJIb30BAaHHUS B

HOBCGI[HCBHOﬁ KHN3HU

[IpuBomuTh THpHUMEpHl BKIaJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE IPOIECCOB OKPYKAFOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonp3oBaTh TeopeTnueckue 3HaHUs 10 (PU3UKE B IOBCEJHEBHOM KU3HU
s oOecrieueHHs O€30MacHOCTH Ipu oOpallleHuu ¢ npubopamu U
TEXHUYECKMMHU YCTPOWCTBAMHU, JJIs1 COXPAHEHUs 3/I0POBbsI M COONIIOIEHUS

HOPM 5KOJIOTHYCECKOI'0O IOBEACHUS B OKPY)KaIOHleﬁ cpeae

PabGoratr B rpymme ¢ BbIIIOJIHEHUCM PA3JIMYHBIX COIUAJIBHBIX poneﬁ,
IJIAaHUPOBATH pa60Ty TpyIIbl, paluOHAJIBHO PACIIPEACIIATD 00SI3aHHOCTU U
IJIAHUPOBAThL JACATCIIBHOCTE B HCCTAHJAAPTHBIX CUTyallUAX, aAACKBATHO
OLICHMBATh BKJAJ KaXAOr0 M3 YYACTHHUKOB TPYIIbLI B PCHICHUC

paccMaTprBaeMoii IpoOIeMbl




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pas3jaena

Kox nposepsiemoro
3JIeMeHTa

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

1.2

®dusnka — Hayka o npupoje. Hayunsle MeToab
ITO3HAHMS OKPYXKaIOILEro MHpa. Pons
HKCHEPUMEHTa U TEOPUHU B MPOLIECCe MO3HAHUSA

MPUPOJBL. DKCIEPUMEHT B (PH3UKE

MogenupoBanue  (HU3NYECKUX  SIBICHUH U
npoueccoB. Hayunsle runoressl. ®dusnueckue
3aKOHBl M TEOpUHU. ['paHULIBI NPUMEHUMOCTU
¢u3nyeckux 3akoHOB. [IpUHIMI COOTBETCTBHUS.
Pons um w™ecto ¢usuku B (popMUPOBaHUU
COBPEMEHHOM HAay4YHOW KAapTUHBI MHpaA, B

MPAKTUYECKOU JIEATETbHOCTH JIIOIeH
MEXAHHUKA
KUHEMATHUKA

2.11

MexaHu4eckoe JBHIKEHHUE. OTHOCUTENBHOCTD
MEXaHHYCCKOTO JAIBUKCHUA. Cucrema oTcuéTa.

Tpaexropus

2.1

2.12

[Tepemenienne, CKOPOCTh (CpemHssi CKOPOCTb,
MTHOBEHHAas CKOPOCTH) u YCKOpPEHHUE
MarepualbHOM TOYKM, MX MPOEKIMU Ha OCHU
cuctembl KoopauHart. CIIOKEHHE MepeMenieHni

U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE 51 PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKEHUE. I'paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHUS,
IIyTH ¥ NMEPEMEIEHUSI MAaTEPUAIBHOM TOYKH OT

BPEMEHHU

2.14

CBobOoaHOe mazeHue. Y CKopeHrue CBOOOIHOTO




nmageHust

2.15

KpuBonuneitnoe  nBuwxeHue. PaBHOMepHOe
JBUKEHUE MaTepuaibHOU TOYKHU o
OKPY)XHOCTH. YTJOBasi CKOpPOCTb, JIMHEHHAs
CKOpPOCTb. Ilepuon U 4yacToTa.

LleHTpOocTpeMuTENbHOE YCKOPEHHE

2.1.6

Texunuueckue YCTpOICTBA: CIIUJIOMETD,
NBIDKEHUE CHApsOB, LIETHBIE W PEMEHHbIC

rnepcaadu

2.1.7

IIpakTrueckue paboTHI. UN3zmepenne
MIHOBEHHOH CKOPOCTH. HccenenoBanue
COOTHOIIEHUSI MEXIy NYyTSIMH, HPOWUJIEHHBIMU
TEJIOM 3a IIOCJIEI0BATEIIbHBIE paBHBIE
MPOMEXYTKH BPEMEHU IPU PaBHOYCKOPEHHOM
JIB)KEHUH C HA4daJbHOW CKOPOCTHIO, PaBHOMU
Hymo. M3yueHue NBHXKEHUS LIApUKa B BS3KOU
KUJIKOCTU.  M3yueHwe  JIBWKEHHS  Tela,

6p0H_IeHHOFO TOPHU30HTAJIBHO

2.2

2.2.1

2.2.2

JTMHAMUKA

[IpuHnun otHocurensHOocTH ['anmunes. [lepBbii
3akoH Hprorona. HMHepuuaibHble CHCTEMBI

oTcuéra

Macca Tena. Cuna. [lpuHuun cyneprno3unuu

CHUJI

2.2.3

2.2.4

Bropoii 3akoH HbroToHa Mg MaTepHalbHON
TOYKM B HHEpPUUAIBHOM CHCTEME OTCUYETa
(UCO). Tperuit 3akon  HproToHa  mis

MaTCpHaJIbHBIX TOUCK

3aKOH BCEeMUPHOTo TATOoTeHUsA. CHila TSKECTH.

HepBa;I KOCMHUYCCKasd CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHUs
CKOJIBKCHUSA n cuiia TPCHUMA IIOKO4.
Koadpdurmment tpenus. Cuiia compoTHUBICHUS

IIpH ABUIKCHUU TCJIAa B ) KUAKOCTH HUJIN T'a3€




2.3

2.2.7

2.2.8

2.2.9

HOCTyrIaTCJ'IBHOG U BpallaTcjIbHOC IBUXCHUC

a0COFOTHO TBEPIOTO TeTa

MOMEHT CHIIbI OTHOCUTEIIBHO OCH BpAIlECHMS.
IInevo cunibl. YcaoBus paBHOBECHS TBEPLOTO
tena B UCO

TexHudeckue  yCTpOMCTBA: IIOAIIUITHUKH,

ABMXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Mpaktuueckre paboThl. M3ydeHue IBHIKEHHS
Opycka 10 HAKJIOHHOH IUIOCKOCTH  IOJ
JCUCTBMEM HECKOJIIbKUX cuil. MccnemoBanue
3aBHCHMOCTH CHJI YIIPYrOCTH, BO3HUKAIOIIMX B
nehopMupyeMOi  TpPYy)KHHE W PE3UHOBOM
oOpas3iie, OT BEIUYHHBI UX JedopManuy.
HccnenoBanue yclIOBH paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUSA

3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1

NMnynec  MarepuanbHOM  TOYKH, CHCTEMBI
MarepualbHBIX TOYeK. lMMmynsc cunel U

HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

2.3.3
234

2.3.5

3akoH  coxpaHeHuss wummyiasca B HCO.

PeakTnBHOE ABMKEHIE
Pabora cuibl
MomHoCTh CHIIEI

Kunernueckas sHeprus MaTepUaIbHON TOYKH.

TeopeMa 0 KHHETHYECKOU OHCPIrun

2.3.6

[TorennmaneHass  >HEPrusl. ITorenmnuansHas
SHEpPrusl ynpyro neGopMHpPOBAHHOW MPYKUHBI.
TloTennuannHas SHEprus Tela BOIM3H

TIOBEPXHOCTU 3emim

2.3.7

IloTeHumanbHble MW HENOTCHUMAJIbHBIC CHIIBI.
CBs3b pa6OTI)I HEIIOTCHIOHUAJIBHBIX CHJI C
H3MEHEHHEM MEXaHHYeCKOM SHCPIrUU CUCTCMBI

Tell. 3aKOH COXPaHEHUs] MEXaHUYECKON YSHEPTUU

2.3.8

Yropyrue u Heynpyrue CTOJIKHOBEHHUS




2.3.9

2.3.10

TexHuueckue yCTpOMCTBA: JBHKEHUE PAKET,

BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckne paboTel. M3ydeHwe  cBs3u
CKOpPOCTEM TeJI IpU HEYNpyroM yjaape.
HccnenoBanne  cBsi3u  paboTBl  CHJIBI €

H3MEHEHHEM MEeXaHMYeCKOM OHEpPIruu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPHHU. BbpoyHoBckoe
neuxenne. Juddysusa. Xapaktep IBHKEHUS U

B3anMOIEICTBHUS YaCTHUIL[ BEIIECTBA
Mopenu cTpoeHHS Ta30B, JKUJIKOCTECH U TBEPIBIX
TeNI ¥ OOBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE

3TUX MOJEIENR

3.13

3.14

Macca Monekyn. KonnuecTtBo — BemecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmnepatypa u €€

n3mepenue. [llkana remneparyp Lienscus

3.15

Mopens UJ1€aIbHOTO rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKOU

TCOPpHUU UICAIBHOI'O I'a3a

3.16

AbGcontoTHas TeMIiepatypa Kak Mepa cpeaHei
KMHETUYECKOM SHEpPruu TEIIOBOrO JIBUXKEHUS

yactul] ra3a. [llkana remneparyp KensBuna

3.1.7

Vpasuenue Kianeitpona — MenaeneeBa. 3akoH

JanbpToHa

3.18

I'a30BBIC 3aKOHBEI. I/ISOHpOHCCCH B HACAJILHOM
ra3¢ C TIIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA:

u30TepMa, U30X0pa, n3obapa

3.1.9

Texnuueckue YCTPOMCTBA: TEPMOMETD,

OGapometp

3.1.10

[Ipaktrueckne paboTel. HM3mepeHue Macchl

BO3/lyXa B KJIacCHOM KoMmHare. lccienoBaHue




3.2

3aBUCUMOCTH MCEXAY MapaMeTpaMH COCTOSHHA

pa3peKEHHOTO ra3a
OCHOBbI TEPMOJIMHAMUKIN

TepMmonuHamMuyeckass cucTeMa. BHyTpeHHssS
3.2.1 SHEPTHsl TEPMOJUHAMHYECKOM CHUCTEMBI U

CcnocoObl €€ U3MEHEHUS

322 KomuyectBo Temnorsl u paborta. BHyTpenHss
SHEPIHs OJHOATOMHOI'O MJI€aJIbHOIO ra3a

Bunel  temsonepenauu:  TEMJIONPOBOJHOCTb,
323 KOHBEKLHUs, HU3IydeHue. TernoéMKOCTh Tela.
VYienpHass TemJIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPHU TCILJIOIICpCaauc

[lepBriii 3akoH TepmoauHamuku. [Ipumenenue
>y [IEpPBOTO 3aKOHa TEPMOJIUHAMUKU K
u3ompoueccam. ['padudeckas HHTepHpeTanus

paboThI Taza

TenmoBbie MammHbl. [IpuHIUMIBL  JEWCTBUA
TeruIoBbIX MamuH. [IpeoOpa3oBanus >Hepruu B

3.25 TerIoBeIX MamuHax. Koadduiment moneznoro
nevicteus (namee — KIIJI) TenmoBoW MaIrivHBI.
[ukn Kapno u ero KITJ{

Bropoit 3aKOH TEPMOJIMHAMUKH.
326 HeoOpatumocTs  mpormeccoB B MPHPOJE.
TenoBeie JIBUTATEN. DKOJIOTHUECKHE

HpO6HCMLI TCIIOOHCPICTUKHA

Texuuueckue yCTpOMCTBA: JIBUTaTeINb
3.2.7 BHYTPEHHEI0 CropaHusi, ObITOBOM XOJIOAUIBHUK,

KOHJIULIUOHEP

328 [IpakTuueckue pabotbl. M3mepeHue ynenbHON
TEIJI0EMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHUMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

[TapooOpazoBanue u KoHIeHcanus1. Micnapenue u
3.3.1 KUMECHHUE. YelbHas TEIUIoTa MapooOpa3OBaHMS.

3aBUCUMOCTb ~ TEMIIEpPATyphl  KUIEHHS  OT




4.1

aBJIECHUSA

AOconioTHAE W OTHOCHTEILHAs BJIAXKHOCTh

332 Bo3ayxa. HacellienHslil nap
Teépnoe teno. Kpucrammyeckue u amopdHbIe
3.3.3 Tena. AHH3OTPONMS CBOWCTB  KPHUCTAJLIOB.
XKunkue kpucramibl. CoBpeMeHHbIE MaTEpUaIb
334 [InaBnenne u KpucrauMzauus. Y jaelbHas
o TeruioTa miasieHus. Cyonumanus
3.3.5 YpaBHeHHe TEMI0BOro 6amaHca
TexHudyeckue  yCTpOMCTBA:  TUTPOMETP M
338 TICUXPOMETP, KaJIOpUMETD, TEXHOJIOTHH
o MIOJIyYE€HHUSI COBPEMEHHBIX MaTEpUalioB, B TOM
Yyclie HAHOMAaTepHUaIoB, U HAHOTEXHOJIOTHUHI
[IpakTuueckue paboThl. M3MepeHue BIIaXXHOCTH
3.3.7
BO31yXa
DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 DnexTpu3anus Tel. DJeKTpudeckuid 3apsia. [[Ba
o BUJIA DJIEKTPUUECKUX 3apsII0B
4.1.2 [IpoBOIHMKY, AUDIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs NEKTPUIECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsanoB. 3akon Kymnona
DneKkTpruyeckoe ToJIe. HamnpsxénnocTs
ALE ANEKTPUYECKOTO OIS [puHmn
o CYIIEPHO3UIINH. JIluauu HaNpsHKEHHOCTH
AIEKTPUYECKOTO TTOJIS
416 PaGora cuim  3IEKTPOCTATHYECKOTO  MOJISL.
o ITorenmman. Pa3zHocTh MOTEHITHAIOB
[IpoBOAHUKK W AMDJCKTPUKH B TIOCTOSIHHOM
4.1.7 AIEKTPUIECKOM noJie. JusnexTpudeckas
IIPOHUIIAEMOCTh
OneKTPOEMKOCTD. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  IIJIOCKOTO  KOHJEHCATopa.

DHeprusi 3aps>KEHHOT0 KOHJIEHCAaTopa




4.1.9

4.1.10

Texuuueckue YCTpOMCTBA: 3JIEKTPOCKOII,
ANEKTPOMETP,  IJIEKTPOCTaTHUECKas  3alluTa,
3a3eMJIGHHE BJIEKTPONpUOOpOB, KOHIAEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED

[IpakTnueckue paboThI. N3mepenue

SJICKTPOéMKOCTI/I KOHIACHCATOpa

4.2

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

4.2.2

4.2.3

4.2.4

CPEJAX
VYcaoBus CYILIECTBOBAHUS MMOCTOSTHHOT'O
aJeKTpudecKkoro Toka. Mcrounuku Toka. Cuia
ToKa. [TocTOSTHHBIN TOK
Hanpspkenue. 3akon Oma aiig yqacTka 1enu
DJIEKTPUYECKOE  CONMPOTHUBIICHHE. Y IEJIbHOE
CONIPOTUBJICHHE BEUIECTBA
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE

COCAUHCHUEC ITPOBOJHUKOB

4.2.5

4.2.6

4.2.7

PaGora snekrpudeckoro Toka. 3akoH J[xoyms —
Jlenna

MOIIHOCTH JIEKTPUYECKOTO TOKA
anexTpoaBwkymas cuia (mamee — JJC) u
BHYTpEHHEE COIMpPOTUBIEHUE HCTOYHHMKA TOKA.
3akoH Oma jang  1mojnHOW  (3aMKHYTOM)

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUE

4.2.8

OneKTpOHHAas IIPOBOJIUMOCTh TBEPABIX
METaJUIOB. 3aBUCUMOCTb COIIPOTUBIICHHUS
METAJIJIOB oT TEMIIEpaTypBI.

CBepxnpoBOIMMOCTb

4.2.9

4.2.10

OnexTpuueckuid TOK B Bakyyme. CBoiicTBa

AJIEKTPOHHBIX MTyYKOB
[TonynpoBonauku. CoOCTBEHHAss W TIPUMECHAs
MPOBOAUMOCTD MOJIYIPOBOJHUKOB. CBOMCTBA P-

n nepexopa. [lonynpoBoHUKOBBIE TPUOOPHI

4211

DIIEKTPUUYECKU I TOK B AIEKTPOJIUTAX.

DIEKTPONUTHYECKAs! AUCCOLMALIMS. DIEKTPOIINU3




4.2.12

4.2.13

4.2.14

DIIEKTpUYECKUH TOK B razax. CaMOCTOSTENbHBIN
U HECaMOCTOATENBbHBIN paspsald. Pasznuunble
TUIBl CaMOCTOATENIBHOIO paspsga. MomHus.

IImazma

Texnuueckue YCTPOMCTBA: aMIIepMeTp,
BOJITMETP,  PEOCTAaT,  HCTOYHHUKH  TOKa,
JJIEKTpOHArpeBaTebHbIE pubopHI,
JIEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETP
COIIPOTHUBIIEHUS, BAKYYMHBIH M0, TEPMUCTOPbI
1 (GOTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIM AUO,

TraJlbBaHUKa

[IpakTuueckue padbotsl. M3yueHne cMeaHHoro
COEMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucrouHMKa TOKa U €ro
BHYTPEHHEro comnpoTuBieHus. HalGmoneHue

ANIEKTPOIIH3a

11 KUIACC

Kon
pa3nena

Koanposepsiemoro
3J1eMEeHTa

HpOBepHeMble JIEMEHTBI COACPKAHUA

4

SJIEKTPOAMMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S UHAYKIWA

43.1

ITocTtosiHHEIE MarduThel. B3amMojaelicTBHE

INOCTOAHHBIX MaroHuToOB

4.3

4.3.2

MaruutHoe mone. Bexkrop  MarHuTHOM
nHaykuun. Ipuanyn cynepnosunuu. JInaumn
MarHuTHOM wuHAykuuu. KaptuHa nuHuUi
MAarHUTHOM HWHAYKIIUUA TOJISI TOCTOSIHHBIX

MAarHuToB

4.3.3

MarnuTHoe 10JIe TPOBOJHUKA C TOKOM.
Kaptuna nuHMI 10N IJIWHHOTO MPSAMOTO
NpOBOAHMKA HW 3aMKHYTOI'O KOJIBIICBOTO
MPOBOJAHMKA, KATYIIKH C TOKOM. OmBbIT

Opcrena. B3aumoneicTBue NpOBOJHUKOB C




TOKOM

4.3.4 Cuiia AMriepa, €€ MOJlyJIb M HaIPaBIICHUE
Cuna Jlopenua, €€ MOJyJib M HaIlpaBJICHUE.
JIBu>keHue 3apsKEHHOU YaCTHUIIBI B
435 OJIHOPOJTHOM MarHUTHOM moJjie. PaboTa cuisl
Jlopenua
4.3.6 SIBneHure 3MeKTPOMarHUTHON UHIYKIIUU
4.3.7 [ToTok BEeKTOpa MArHUTHOM MHIAYKLIUHU
OJC unaykuuu. 3aKOH 3JIEKTPOMAarHUTHOMN
4.38 nHaykuu dapanes
BuxpeBoe anektpuueckoe mose. IJIC
UHAYKIMM B TPOBOJHHUKE, JBIKYILEMCS
439 MOCTYIATEIbHO B OJHOPOJIHOM MAarHUTHOM
rnoJjie
4.3.10 [TpaBumno Jlenma
NHayKTUBHOCTh. SIBI€HHME CaMOWMHIYKILHWH.
4.3.11
O/1C camouHyKIIUU
DHeprusi MarHUTHOTO TIOJSI KATYIIKU C
43.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MarHuTHI, 3JEKTPOMArHUTHI,
4.3.14
AJIEKTPOIBUTATEITb, YCKOPHTEIH
AJIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS 11€Yb
[IpakTuueckue paboTHI. N3yuenue
MarHuTHOTO TIOJiI KATYIIKA C  TOKOM.
4.3.15 HccnenoBanne  ASWCTBUS  MHOCTOSHHOTO

MarHuTa Ha pamKy ¢ TokoM. MccrnengoBanue

SAIBJICHUSA BHCKTpOMaFHHTHOﬁ HHAYKIIUU

5 KOJIEBAHI A U BOJIHbBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHbBIE KOJIEBAHU A
£ 1 KoneobarensHas cucrema. CBoOogubIe

5.11

Konebanusa. ['apmoHHMueckue KoiebaHusl.

[lepuon, wyacrtora, ammMTyaa u (Qasza




KoJieOaHuii

5.12

5.1.3

5.14

[IpyxuHHbIA MassTHUK. MaremaTuyecKui

MasTHHK

YpaBHeHHE TapMOHUYECKHX  KOJIeOaHUH.
Kunematunueckoe u JMHAMHYECKOE

OMMCaHUE KOJe0ATENbHOIO IBUKEHUSI

[IpeBpanienue 3Hepruu Mpu rapMOHUYECKUX
kojeOaHusax. CBs3b aMIUTUTYIbI KoJieOaHUH
HUCXOJHOM  BEJIMYHMHBI C  aMIUIUTYyAaMHU

Kose0aHuil €€ CKOPOCTU U YCKOPEHUS

5.15

5.16

KomnebarenpHblit KOHTYD. CBoOoaHbBIE
AJIEKTPOMArHUTHBIC KOJICOAHUS B MICaTbHOM
K0JICOATEIbHOM KOHTYpE. AHAIOTUS MEXIY
MEXaHMYECKUMHU M  DJIEKTPOMAarHUTHBIMU

kosebanusimu. Popmyna Tomcona

3aKkoH COXpaHCHUSA OSHEPruu B HACAIBHOM

KoJie0aTeIbHOM KOHTYpC

5.1.7

5.18

BbIHy)X1eHHbIE MeXaHM4YeCKHe KoJeOaHus.
Pesonanc. Pesonancuas KpHuBasl.
BeiHyXcHHbBIE JJIEKTPOMAarHUTHBIE

KoyieOaHusI.

IlepemeHHbII TOK. CuHycouanbHbII

HepeMeHHLIﬁ TOK.

519

MoIIHOCTh MIEPEMEHHOTO TOKa.
AMIIUTYIHOE W JACHCTBYIOIIEE 3HAYEHUE

CHJIBI TOKA W HAITPAKCHUA

5.1.10

Tpancdopmarop. IIponsBoactso, nepenayda u
noTpebieHne  DIEKTPUYECKONH  DHEPIHH.
OKOJIOTUYECKUE PHUCKH TIPU IPOU3BOJCTBE
ANEKTPUUECKOM SHEPTUH. Kynbsrypa
MCIIOJIb30BaHUS ANEKTPOIHEPTUH B

HOBCEIHEBHON KU3HU

5.1.11

Texnuueckue ycTpoiicTBa:  ceiicmorpad,
DIEKTPUICCKHIA 3BOHOK, JIMHAN

QJICKTpoIICpcaavd




5.2

5.1.12

MEXAHWUYECKUE

521

[Ipaktnueckue  pabotel.  MccnemoBanue
3aBHUCHMOCTH TIEpHOAA MaJbIX KoJeOaHuu
rpy3a Ha HUTH OT JUIMHBI HUTU U MAacChl
rpy3a. HccienoBanue nepeMeHHOrO TOKa B
HeNu U3 I[OCJIe0BATeIbHO COEAMHEHHBIX

KOHJICHCATOPA, KaTYIIKH U Pe3UCTOpa
N SJIEKTPOMAT'HUTHBIE BOJIHbBI

Mexanuyeckue BOJIHBI, YCIIOBUSI
pacupoctpanenusa.  Ilepuoa.  Ckopoctb
pacpocTpaHeHUs UM JJUHA  BOJIHBL.

HOHCPC‘IHHG H IIPOAOJIbHBIC BOJIHBI

5.2.2

5.2.3

5.24

###Par### HWurepdepenuus u audpaxius

MEXaHHUYECKUX BOJIH

3Byk. CkopocTh 3ByKa. I'pOMKOCTH 3ByKa.

Bricora Tona. TemOp 3ByKa

ONEeKTpOMarHUTHbIE  BOJHBL. Y CIIOBUS
U3JIy4EHUSI  DJIEKTPOMAarHUTHBIX  BOJIH.
B3aumnas opuenrauus Bektopos E, B u v B

BHeKTPOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.25

5.2.6

5.2.7

5.2.8

CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXXCHUE, MPEIOMIICHHE, IOJIAPU3aIHs,
mudpakuus, uHTeppepeHuus. CKopocTh

AJIEKTPOMATrHUTHBIX BOJIH
[Ixana JJIEKTPOMAarHUTHBIX BOJIH.

HpI/IMCHeHI/Ie 9JICKTPOMArouTHBIX BOJIH B

TEXHHUKE U OBITY

HpI/IHHI/IHBI pPagvocCBA3N W TCICBUACHUS.
Paﬂnonoxauym. 9HeKTp0MaTHI/ITH06

3arps3HEHUE OKPYKAOIIEH CPe/IbI

TexHu4yeckne yCTPONCTBA: MY3bIKaJIbHBIC
MHCTPYMEHTBHI, YIbTPa3BYKOBasl TMarHOCTUKA
B TEXHMKE W  MEAUIMHE,  pajap,
panuonpuéMHUK,  TEJIEBU30p,  AHTEHHA,

tenepon, CBU-neup

5.3

OIITHUKA




5.3.1

5.3.2

5.3.3

5.34

[IpsiMmonuHEeiTHOE paclpOCTpaHEHUE CBETA B
ogHOpoAHOM cpene. JIyu cBera

OtpakeHue cBeTa. 3aKOHBl OTpaXKECHUS
cBera. [loctpoeHre W300pakeHWH B IUIOCKOM
3epKaie

Ilpenomnenne cBeTa. 3aKOHbBI IPEIOMIICHUS
CBETa. AOGCOJFOTHBIH roKa3arelsib

IIPETOMIICHUS

[TonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHbIi

YT'OJI MMOJIHOT'O BHYTPCHHETO OTPAKCHUA

5.3.5

5.3.6

5.3.7

Hucnepcust cBera. CrnoxkHbIil cocTtaB 0enoro

ceera. [lBer

Cobuparonie ¥ pacceUBAIOLIUE JIMH3BL
Tonkass nuH3a. DOKYCHOE pacCTOSIHHE H
ONTHUYECKast cuiia TOHKOU JIMH3BIL.
[TocTpoenue n300pakeHuit B COOUpAIONIUX U
pacceuBaromux IuH3aX. Dopmysna TOHKOM

JIMH3BI. Y BenUUeHune, JaBaeMoe JHH30HU

IIpenensl TPUMEHUMOCTH T€OMETPUYECKON

OIITUKHU

5.3.8

WuTepdepentus CBETa. KorepenTHsie
HCTOYHHKH. YcaoBus HaOII0ICHUS
MaKCHMYMOB u MHUHUMYMOB B
WHTEp(PEPEHITMOHHON KapTHHE OT JBYX

CI/IH(I)EBHLIX KOTCpCHTHBIX UCTOYHUKOB

5.3.9

Judpakuus CBETAa. JudpakumonHas
peméTrka. YciaoBue HaONIOAEHUS TJIaBHBIX
MaKCUMYMOB npu naJieHuH

MOHOXPOMATHYECCKOI'O CBETa Ha

TU(PPAKIMOHHYIO PEIIETKY

5.3.10

[Tonspuzanus cBera

5.3.11

TexHuueckue yCTpPOWCTBA: OYKH, JIyma,
doroanmapar, TPOSKIMOHHBIA  ammapar,
MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs OINTHKA,

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]




7.1

5.3.12

[IpakTnueckue paboTHI. Nsmepenne
nokasarenst npenomieHus. VccnepoBanue
CBOWCTB n300pakeHU I B JIMH3aX.

Habmoienue aucriepcuu cBera

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

I'paHunBI  PUMEHUMOCTH  KJIACCUYECKOM
MEXaHUKH. IToctynartsl TEOPUH
OTHOCHUTEJIBHOCTU: MHBAPUAHTHOCTH MOMYJISA
CKOPOCTM CB€Ta B BaKyyme, IIPUHLUI

OTHOCUTEJILHOCTA DHWHIIITEHHA

OTHOCHTEIBLHOCTh OOIHOBPCMCHHOCTH.

3aMC,Z[JIeHI/Ie BpPpEMCHHU U COKPAIICHHUC NJINHBI

6.3

6.4

711

7.1.2

7.1.3

7.14
7.15

7.1.6

DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI
CBsi3b Macchl C DHEPrHUEl W HMMIIYJIHECOM
CBOOOJIHOM  4YaCTHIbl. ODHEPrus  IOKOS

CBOOOMHON YaCTHUIIBI

KBAHTOBAS ®U3MKA
3JIEMEHTBI KBAHTOBOM OITTUKA

®otonsl. Popmyina [InaHka CBA3M dHEPrUU
(dboTOHA C ero 4acToToi. DHEPTHUs U UMITYIBC
dboTtona

OtkpeiTHe W uccnenaoBanue ¢GoTtodrddekra.
OnbIThI AlT. CroneroBa. 3aKoHBI
dbotorddexra

VYpaBHenue DiHITeHA 111 oTodddekTa.
«Kpacnas rpanuia» ¢potodddexra
Jasnenue cBera. OnbiTe! [1.H. JIeObenena
XuMHYecKoe JeHCTBHE CBETA

TexHudyeckne ycTpoucTBa: (HOTOIIEMEHT,

(I)OTO)IaT‘-II/II(, COJIHCYHasA 6aTape${, CBCTOOHNOA

7.2

CTPOEHUME ATOMA

7.2.1

Mopens atoMa TomcoHa. OnBITE
Pesepdopaa nmo uccienoBaHuio CTPOCHUS

aromMa. HnaHeTapHaﬂ MOJCIIb aTOMa




7.3

7.2.2

7.2.3

[Toctrynatel bopa. U3nydenue u norsiomeHue
(GOTOHOB mpH TepexoAe aromMa C OJHOTO
YPOBHS SHEPTUH Ha Ipyroi. Bunel criekTpos.

CnexTp ypoBHEH 3HEpPruu aToMa BOI0poJa

BosiHOBBIE cBoOiicTBa 4actul. BosnnHbl ge
Bporins. KopnyckyisipHo-BOJIHOBOM
nyamusM.  Jludpakuus — 3IEKTPOHOB — Ha

KpucTajliax

7.24

7.2.5

7.2.6

7.3.1

CHoHTaHHOE U BBIHYXXJICHHOE H3IIyYeHHE.
Y CTpoiicTBO M IPUHIIHIT PadOTHI J1a3epa
TexHUYecKne yCTPOWCTBA: CIEKTPalbHbIN
aHanu3 (CHEKTPOCKOIl), Jla3ep, KBAaHTOBBIN
KOMIIBIOTEP

[TpakTHueckue paboTHI. Hab6mronenue
JIMHENYaTOro CIeKTpa

ATOMHOE A1PO

Metoapl  HaOmIOAEHHWS U PETUCTPALUU

SJICMCHTAPHBIX YaCTHUL]

7.3.2

OTkpBITHE PaOaKTUBHOCTH. OnBITH
Pesepdopna mo ompenerneHuro  cocraBa
pammoakTuBHOrO  u3nMydeHus.  CBoiicTBa
anb(a-, Oera-, ramMma-usnydeHus. BrusHue

PaAnOaKTUBHOCTH HaA JXUBBIC OPTraHNU3MbI

7.3.3

7.3.4

OTtkpeITHE IPOTOHA U HEWTpoHA. HykinoHHas
mozaenb siapa [eiizenOepra — VIBaHeHKo.
3apsan  szapa.  MaccoBoe  u4Mcno - sapa.
N3otomnbr

Anbda-pacnan. ONEeKTPOHHBIN 51
MTO3UTPOHHBIN Oera-pacma. lNamma-

HU3JTYUCHHUC. 3akoH PaaAOaKTUBHOI'O paciiaaa

7.3.5

OHeprus CBS3M HYKJIIOHOB B siape. SnepHbie

cuibl. Jledekt macchl sapa

7.3.6

SAnepubie peakuuu. JleneHue u CUHTE3 Alep

7.3.7

SAnepubiii peaktop. TepMosinepHbId CHUHTES.




[IpoGneMbl W  TEPCHEKTHBBI  SIACPHOU
SHEPreTUKU.  ODKOJIOTMYECKHE  aCHEeKThl

SJIEPHON YHEPreTUKH

7.3.8

DJleMeHTapHbIe YaCTHIIBI. OTKpbITHE
[I03UTPOHA. DyH1aMEHTAJIbHbBIE

B3aUMOJICUCTBUA

7.3.9

TexHuueckue YCTpOMCTBA: JIO3UMETP,
Kamepa BuibcoHa, AIEpHBIA  PEaKTop,

aroMHas obom0Oa

7.3.10

8.1

8.2

[Ipaktnueckne  pabotel.  MccnempoBanue

TPEKOB YacTHII (110 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gnoro Heba. Co3Be3aus, SpKue

3Bé3,[[I)I, IIJTAHETHhI, UX BUANUMOC IBUXXCHUC

Comueunass cucremMa. IlmaHeTsl 3€EMHOM
rpynnsl. [lnaHeTbI-TUraHTel U UX CITYTHUKH,
KapJ'II/IKOBI)IG IIJIAHCTHI. Manme TCJa

COJIHEYHOU CUCTEMBI

8.3

8.4

8.5

Connue,  ¢ortochepa U  arMmocdepa.

ConHeyHasi aKTUBHOCTb
Uctounuk sHeprun ConHua u 3B€311

3BE3/bI, HMX OCHOBHBIE XapPAKTEPUCTUKHU:
Macca, CBETUMOCTb, PaJInyC, TEMIIepaTypa, ux
B3aMMOCBS3b. JlMarpaMMa  «CHEKTpaJIbHBINA
KJacC — CBETUMOCTBY». 3BE3NBI TJIaBHOM
IMOCIICIOBATENFHOCTH. 3aBHCUMOCTE «Macca —
CBETUMOCTEY VIS 3BE3 IJIaBHOH

oCaCca0BaTCIIbBHOCTHU

8.6

Buytpennee crpoenue 3BE31. CoBpeMEHHBIC
OpEJCTaBICHUSI O  MPOUCXOKICHUH U
spomrorm ConHIIa M 3BE3A. DTambl KU3HU

3BE3]T

8.7

Mineunbii  Ilyte — Hama [anaktuka.

CrnnpanbHas CTPYKTypa I"anakTuky,




8.8

pacnpeneneHue 3BE3N, raza M IBUIM.
[Tonoxenne wu  aBwxkenue CosHoa B
lamaktuke. [lmockas w  cdepudeckas

noacucTeMsbl [ atakTuku

Tumel  rajllaKTUK. Pannoranaktuku "

kBa3apbl. UEpHBIE IBIPHI B AIpaX TaJaKTUK

8.9

Bcenennas. Pacmiupenne Beenennoit. 3akoH
Xab60ma. Pazberanme ramakTuk. Bospact u
panuyc Bcenenno#f, Teopus bosnbiioro
B3pbIBA. Mogenb «ropsuel BceneHHOM.

PenukToBoe HU3ITYy4YCHUC

8.10

MacmrabHas CTPYKTYypa Bcenennoi.
Mertaranaktuka. Hepewménnesle npoOiaembl

ACTPOHOMHUH
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