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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma mno ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CpPEAHETO OOIIEro
oOpa3oBaHMsl pa3pabOTaHa Ha OCHOBE MOJIOXKEHUM U TpeOOBaHUM K pe3yibpTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM IMporpaMmsbl, npencraBieHHbIX B PI'OC
COO, a Takxke c ydy€roM (QenepanbHONl paboyeil MporpaMMbl BOCIUTAHUS U
KOHLENIUM IpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTeIbHBIX
OpraHu3aIUAX Poccuiickoin denepannu, peATU3YIOIINX OCHOBHEIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOywatommxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESTEIIbHOCTHOTO
noaxoaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBsI3e (DU3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpenaMeramu. B Helt
OIPENETSAIOTCS OCHOBHBIE LM M3Y4YEHHs] (PU3UKHU HA YPOBHE CPEIHEro oOLIero
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO r0JIaM 00yUYEHUSs;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIkoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoir reorpadueir uW actpoHomueid. Mcmonb3oBaHHE UM AKTHBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHUM  OmpenensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
W3ydyenne (UMK BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa oOydarolmuxcs, B (GOpMHUPOBAHME YMEHHUW NPUMEHATH
HAy4YHbIA METOJI MO3HAHUS TIPY BHINIOJIHEHUH UMHU YYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca (usuku 1j1s ypOBHS CpeAHEro ooOimiero oOpa3oBaHUS
MOJIOKEH PAN WIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KakK IPHUHIMUIBI €T0
MTOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BceX pa3fesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesn cenepanuzayuu. B cooTBeTCTBUM € HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr (¢u3nyeckux Teopuil. BenmymuMm B Kypce sBIsieTcCs



dbopMHUpOBaHKE MPECTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHUH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uKkM ¢ pa3BuUTHEM OOIIEecTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasiennocmu. Kypc dusuku mpemmonaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJICpKaHMsl, TOCBSIIEHHBIX HJKOJOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMU dJIEeMEHTaMH Kypca (U3UMKU Ha YpOBHE CpPEAHEro OOIero
oOpa3oBaHusl SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTaBICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUH, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIICCCOB).

CHUCTeMHO- e TENbHOCTHBIN TOJIX0/T B Kypce (U3UKU peaiu3yeTcs MPEexe
BCEr0 3a CUET OpraHU3allU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolUXCsl.
Jns  GazoBoro ypoBHS Kypca (GU3HMKM — OTO MCIOJIB30BAHUE CHUCTEMBI
(GpOHTAIBHBIX KPATKOBPEMEHHBIX JAKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
MPaKTUYECKUX padoT. BhijeneHue B yka3aHHOM IepeyHe J1abopaTopHBIX padorT,
NPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHamieHus kabunera ¢Qusuku. Ilpu osTOM oOecreunBaeTcs OBJIAJCHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIIECIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEJIMYMH M TOCTAHOBKY OIBITOB TIO TMPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHUE YIENSAETCS PEHIEHUIO PACUYETHBIX MU Kauy€CTBEHHBIX
3amad. [Ipu 3TOM 111 pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aIaHHOM (PU3UYECKOU MOJICIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W WUHTErpUpPYs 3HAHUS U3
pa3HBIX pa3nuesioB. sl KaueCTBEHHBIX 3aj7a4 MPUOPUTETOM SIBJISIFOTCS 3aJIaHUsI HA
OoObsSICHEHHE TPOTEKaHUs (PU3MYECKUX SBJICHUH M TPOIECCOB B OKPYXKaIoIIeH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIU JUISl CUTYyallMu MPaKTHKO-
OPUEHTUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY OOCCIeUeHHI0 y4eOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3MKY Ha YPOBHE CPEHETO 001Iero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHSIX
MPEIMETHOTO0 KaOWHeTa (M3WKK WM B YCJIOBHUSX HMHTETPHUPOBAHHOTO KaOWHETa



MIPEAMETOB €CTECTBEHHO-HAyYHOTO NHKiIa. B kabunere (Qu3uku MAOMKHO OBITh
HE0OX0oaMMoOe J1labopaTopHOE OO0OpYIOBAHME JJI BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHCTpaninoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJICMOBAHMSI  M3y4YaeMbIX  SIBIIEHUA ©W  TPOIECCOB, OJMIUPHUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpymOBaHWE IS YYCHHYECKHX TPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILJIEKTHI
7a00paTOpHOTO OOOPY/IOBaHUSI JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PU3UKHU B 00111eM 00pa30BAHUU SBJISIFOTCS:

e (opMupoBaHue HHTEpeca U CTPEMJICHUS OOYYAIONIUXCS K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTHE HMX MHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ]Ie TTO3HAHUS U (POpMUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YUCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanme yMeHHUN OOBSCHATH SBJICHHS C HCIOJIb30BaHUEM
bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONMM (PU3MKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne STUX 1eNield oOecrneunBaeTCsl pelieHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPEHETO O0Iero o0pa3oBaHuUs:

e TMpHOOpETEHHE CHUCTEMBI 3HaAHUU 00 o0mux (bU3NIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPOPHU3UKH;

e (opMupoBaHMe YMEHHH TIPUMEHATH TCOPETUUYCCKUE 3HAHWUS IS
OOBsSICHEHHUS (PHU3WYCCKUX SABJICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM KU3HH;

e OCBOCHHE CIIOCOOOB peIICHUS PAa3JUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
dbuznyeckoil Monebplo, 3a/Jad, MOJPa3yMEBAIOIINX CaMOCTOATEIHHOE
co3fanue GU3NIECKOW MOJICIH, aJIcKBAaTHON YCIIOBUSM 3aJa4H;

e TMOHWMaHUE (UBMYECKUX OCHOB M TPHUHIIUIIOB JIEUCTBHUS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BJIUSHUS HA OKPYKAIOILYIO

cpeay,



e OBJAJCHUE METOJAaMHU CaMOCTOSITEIHHOTO IIJIAHUPOBAHUS U TIPOBEIICHHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIIOBHUM NJIsi Pa3BUTHUsSI YMEHHUI MPOEKTHO-UCCIIEI0BATEIHCKOM,

TBOPYECKOM J1€ATEIbHOCTH.

Ha usyuenue ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoAuTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 4yaca B HEEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenymaraemeiii B mporpamMme 10 (U3MKE TMepedeHb JTabOpaTOPHBIX U
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpoBeNCHHsT J1a0OPaTOPHBIX pPabOT M OMBITOB C YYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEN 00yYaroIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®dusnka — Hayka o npupone. HaydHble METOABI IO3HAHUSA OKPY’KAOILETO
mupa. Ponp JKkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUSA IPUPOABI.
DKCIIEpUMEHT B (PU3HKE.

MonenvpoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX TMPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHue rnepemMenieHnii U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIeCHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOosHOE TasieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHentHoe  nBukeHHe. JIBMKEHHE  MATEpUANIBHOM  TOYKHA IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpeIayun.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

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

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO TOJ YrjoM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUSI.

HamnpagpieHue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3ydyeHne HEpaBHOMEPHOTO ABHMXKEHHS C LEJIbK ONPEACICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, NPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoii 3akon HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3akoH HproTOHA 111 MaTE€pUaIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosd. KoaddumumeHt tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TeJIA.

TexHH4eCckre YCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U MTAJCHHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY ciioBusl paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIONIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT uX Jedopmariuu.

HccnenoBanue yclOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLMIETO OCh
BpAILICHUA.

Tema 3. 3akonbl coOXpaneHus 6 MexaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJibCa Tejla. 3aKOH COXPAHEHUS HWMITYJIbCa.
PeakTuBHOE NBUKEHUE.



Pa6ota cunbl. MOIIHOCTE CHITBI.

Kunernueckass sHeprus MarepuajqbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETHYECKOU SHEPTHH.

[ToTennmanbHas DHEPTHUSL. [ToTeHnmansHas DHEPTHUs yIpyro
nepopMUpOBaHHON  mpyxuHbl. [loTeHumanbHas  SHeprus Teiaa  BOJIU3H
IIOBEPXHOCTU 3EMIIU.

[ToreHuuanbHble W HENOTEHUMaIbHble  cuibl.  CBsi3b  paboOThI
HEMOTCHIMAIBHBIX CUJI C W3MEHEHHEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXpaHEHUS] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTHYECKOE INPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBII MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBI>KECHHE.

[lepexon noTeHLMaNbHON SHEPTUH B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii skcnepumenm, nabopamopusie padomul

N3ydyeHne abCOIIOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOThl CUJIBI C U3MEHEHHEM MEXAaHUYECKOW 3HEPIuu
TeJIa Ha IPUMEPE PACTSKEHHS PE3NHOBOTO JKI'YTa.

Paszgea 3. MosekyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aUMOJICUCTBUSA 4YacTUI[ BemlecTBa. Mojaenu CTpOEHHUsI Tra3oB, KUIKOCTEU H
TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOPHHM HACAIBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkama
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUe MenneneeBa—Knanelpona.
3akoH /JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHWEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
nzo0apa.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHl, JOKAa3bIBAIONINE JUCKPETHOE CTPOEHHE BelmecTBa, (ororpadun
MOJIEKYJ OPTaHUYECKUX COCTMHEHUM.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.



Moaenb 6pOyHOBCKOTO IBHKCHHSI.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUS.

Monens, WuTIoCTpUpyomias Ipupoay AaBiICHUS Ta3a Ha CTEHKU COCY/a.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UICAIBHOTO Trasa,
U30IPOIIECCHI.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUM
00BEMa KOMHATHI, TaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTU MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KeHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxu

TepMoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOAMHAMUYECKOM
CUCTEMBI U crIoco0bl €€ n3mMeHeHus. KomnuecTBo TemnoTsl u pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKI[US, U3TyYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BELIECTBA.
KonruecTBO TEIIOTH pH TEILIONEPENAYE.

[Tonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mammHbl.  [IpuHOWNBI ~ JEWCTBHUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBBIX MamuHax. KosdduuueHT mnosie3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumeHT mMOe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpPEHHEH HSHEpruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku U3 OyTBUIKM TIOJ JEWCTBHEM CXKAaTOTO BO3/yXa, HarpeBanue >¢pupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPruM (TeMIlepaTypbl) Tela IpH TeIuionepeiaye.

OnpIT 1O anauabaTHOMY pACHIMPEHHIO BO37ayXa (OMBIT C BO3JAYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATEIISI BHYTPEHHETO CTOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Acpecammnsie cocmosanus eeuwyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAs BJIAXHOCTh BO31ayxa. HaceimeHHslli map. YnaenbHas TeEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KATICHUSI OT JaBJICHHUS.



Tsépnoe Teno. Kpucrannmmyeckue u amopHbie Tena. AHU30TPOMHS CBONCTB
kpuctaiuioB. Kuakue kpuctaiibl. CoBpeMmMeHHble Marepuaibl. [lnmaBienue u
KpUCTayuM3anus. Y AefibHasl TerioTa miasieHus. Cyonumarusi.

VYpaBHeHuUe TerIoBoro OagaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX NTAPOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOIO BEILIECTBA.

JleMOoHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopsie padomul

M3MmepeHre OTHOCUTENBHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. DiaekTpoauHaMHUKAa

Tema 1. dnexmpocmamuxa

OnexTpuzanms Tesl. OJIEKTpUYeCKWil 3apsan. JlBa BHIA 3IEKTPUYECKUX
3apsAn0B. IIpOBOJHUKH, IOUAJIEKTPUKU M TOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHUS
IIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kyiona. ToueyHbIN 3EKTpUUECKUI 3aps.
Onekrpuueckoe mnoje. Hanpsok€HHoCTh  dnmekTpudeckoro moii.  I[IpuHuumn
CYNEPIIO3ULIMU DJIEKTPUUECKUX MoJied. JIMHUM HanpssKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorenuuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM W JUANEKTPUKHM B DBJIEKTPOCTATUYECKOM IIOJIE.
Jvanexrpruyeckast MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHu4eckue yCTpoWcTBa M MPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETp, JJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN alIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3alIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol



N3mepenne 2eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LETHH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoIHOCTb
AIEKTPUYECKOTO TOKA.

ONeKTpOABIKYIIasl CuUja M BHYTPEHHEE CONPOTUBIIEHWE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpU4YecKo nenu. KopoTkoe 3aMbIKkaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DNEeKTpUYECKUN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonmynpoBOIHUKH. CobOcTBeHHas u pUMeCHast MIPOBOJANUMOCTh
NoJIynpoBOHUKOB. CBoCcTBa p—n-niepexo/ia. [lomynmpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYeCcKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTpOIUTUYECKAs: AUCCOUALNS. DIEKTPOIH3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOWCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHHUS, BAKYYMHBIM U0,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3MepeHune cuiibl TOKa U HAMPSIKEHHUS.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMelaHnHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wW3MepeHue dIEeKTpOABWXKYIIEW cuiibl. KopoTkoe 3aMblkaHue
raJlbBAHMYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psil v MPOBOJAUMOCTD BO3/1yXa.

OnHOCTOPOHHSISI TPOBOJAMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3ydeHne cMEmaHHOI0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne amekTpoimsa.

MesxknpeaMeTHbIe CBSI3H



Nzyuenne xypca ¢pusuku 6a3oBoro ypoBHs B 10 kimacce ocCyIiecTBIsETCS ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonwsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, TUmoTre3a, (Qu3nyeckas BeIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CHUCTEMbl ypaBHEHWM, JMHEWHas (QYHKIHA,
napaboiia, runepooia, ux rpauKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KHUBOW mpupojae, auddysus, ocMoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU M
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJIMTHYECKAS IUCCOLUALMA,
rajibBaHHKA.

l'eoepaghus: BaxXxHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozus: mpeoOpa3oOBaHUE JIBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUS B TEXHHKE, IOJIMIMITHUKM, HMCIOJb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIUOHEDP, TEXHOJIOTHH
MOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBATENbHbBIC npuoOpBkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KUIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

IlocTosiHHBIE  MarHuThl. B3aummojencTBUEe  NMOCTOSHHBIX ~ MarHuTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUWU. KapThHa JIMHUKA MAarHUTHOU
WHYKIINH TOJISI TOCTOSSHHBIX MarHUTOB.

MarautHOe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaericTBre mpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEHHE 3apsHKEHHOM YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaGoTa cuisl Jlopenna.



SIBeHne 3JIEeKTpOMAarHMTHOM HMHAYKUMH. [lOTOK BEKkTOpa MarHWTHOU
MHAYKIAKW. OJIEKTPOABIKYINAS CWia HWHAYKIUM. 3aKOH AJIEKTPOMAarHUTHOU
nHayknuu Papajes.

BuxpeBoe nsnekTpuyeckoe IMoje. IDJICKTPOABWKYIIAs CHIa HWHAYKIAH B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATEIBHO B OJJHOPOJHOM MarHUTHOM MOJIE.

[TpaBuno Jlenna.

NHAYKTUBHOCTh. SIBJIEHHME CAMOMHIYKIMU. OJICKTPOABWKYILAS  CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHudeckue yCTPOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUIl, UHIYKIMOHHAS 1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHMKM MHIYKIMU MAarHUTHOTO MOJIS.

BzaumopericTBre 1BYX MPOBOJHUKOB C TOKOM.

Cuia Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBneHrE SIIEKTPOMArHUTHON MHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH MU3MEHEHUSA
MarHMTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3yyeHrne MarHuTHOIO TOJI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbLE KOJ1€0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepuon, wacrora, amrmumrtyaa u ¢daza KoieOaHUI.
IIpyXUHHBIN MasATHUK. MaTreMaTU4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCAIbHOM KOJIeOATeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHWYECKUMU U
ANEKTPOMAarHUTHBIMU KoJjieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronux kKojieOaHusIX. BbIHYK€HHbIE MEXaHUYECKHE
KoJjebanus. Pezonanc. BeiHyKeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMUs.



[lepemennbiii  TOK. CHUHYCOMJANbHBIM IEPEMEHHbIH TOK. MONIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHMUS.

Tpancdpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUYECKOM
SHEPIrUM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE TNPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pezonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuwnorpaMMsl (3aBUCHMOCTH CHJIbI TOKA U HANPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHc mnpu MOCIENOBATEIBHOM COEAUMHEHUHU PpPE3UCTOPa, KATYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MEPEMEHHOTO0 TOKa B LENM U3 IOCJEI0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazcHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JUiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HuTtepdepenius u iudpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEJIOMIICHUE, MOsIpHu3aIus, nudpaxius,
uHTepdepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIxana >MeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHNE MONIEPEYHBIX U ITPOIOJIBHBIX BOJIH.



KoneGmromieecs Tea0 Kak HICTOYHHUK 3BYKa.

HabGmronenue orpakeHus: U MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue untepdepennnu u qudpakiiud MEXaHUYECKUX BOJIH.

3BYKOBOM pEe30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpPaKEHHE,
peoMIICHUE, ONSIpU3aLus, JUPPaKIHs, UHTEpPEepEHIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmMoiMHENHOE pPacHpOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaJe.

[Tpenomiienue cBeTa. 3aKOHBI MIPEIOMIIEHUS CBeTa. AOCONIOTHBIN TOKa3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yrosl MOJHOTO
BHYTPEHHETO OTPaKECHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparonie u pacceuBaromive JuH3bl. ToHkasg nuH3a. DoKycHOe
paccTosiHME W ONTHYECKas cuiia TOHKOM JuH3bL. [locTpoeHune uzoOpakeHuil B
COOMpAIOIINX U pacceuBaroluX JHH3aX. DopMyna TOHKOW JIMH3BI. YBEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CHH(A3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOCHUS
[NIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsgapu3zanus ceera.

TexHUYecKue YCTpOMCTBA M MPAKTHYECKOE INPHMEHEHHE: OYKH, JIyla,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOI, TEeJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

IIpssMONMHEHOE pAacpOCTPAaHEHUE, OTPAKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenune natepdepeHinm cBera.

Hab6mronenune nudpaxium ceera.

HabGmronenre nucnepcuu cBera.

[Tosyduenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenune ciexkTpa ¢ mMOMOIIBIO JUGPAKIIUOHHON PEIIETKH.



HaOnroienue nosisipu3aiviv CBETa.

Yuenuuecxuii sxcnepumenm, 1abopamoptule pabomol
N3MepeHnue nokaszaress NpeIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTsel
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHHU M COKpAICHHUE
JUTUHBI.

DOHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKOM YaCTULIBI. DHEPTUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu sHEprun HOTOHA C €r0 YACTOTOM. DHEPTHUs
U UMIyJbC (pOTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoToddpdekra. «KpacHas rpanunar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe JeHUCTBUE CBETA.

TexHUuecKue YyCTpOICTBA U MPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®o1o3(d(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u mnoriomieHue
(GhOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp ypOBHEW 3HEPTUM aTOMaA BOJAOPO/A.

BosHoBBIE cBOMcTBaA yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOITHOBOM
JyaJIu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Llemoncmpayuu

Mopnens onsita Pesepdopra.



Omnpenenenre JIMHBI BOJHBI Jla3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue muHe9aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIO0KHOCTh CTPOCHMs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompenmeneHWio  cocTaBa
pannoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMma-u3IydCHHS.
BiusiHMe pagOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE NIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Torsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIydeHHE. 3aKOH PAaIMOAKTHUBHOIO pacaja.

OHeprus CBsA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiemMbl W TEPCHIEKTUBHI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dyHIaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NUYecKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanrie TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTBHI ACTPOHOMUY U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkye 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Cosnne. ConHeuHass akTUBHOCTh. McTtounuk sHepruum ConHuia U 3BE3Z.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
3BE37. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoJiHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CosHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
raJaKkTHK.



Bcenennas. Pacimupenune Beenennoii. 3akon Xa06:ma. Pazberanve ramakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN I ONpe/iesIeHUs MOJI0KEHU HEOECHBIX 0ObEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEepHOro MOyIIapus U IpKUe 3BE3IbI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o0maroniee MOBTOPEeHUE

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M ATHYECKOM c(pepax NesaTeIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHUPA, POJIb (GPU3HUECKOU TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJCTABICHUMN O PUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymliecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMH MaTEMAaTHKH,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoresza, (uanyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: peuieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUryp u oobéma Tel.

buonoeus: »nextpuueckue sBICHUS B JKHUBOW MpuUpoje, KosieOaTeabHbIe
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B KUBOM IIPUPOAE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUITMYECKOW PEMIETKH, CIEKTPaIbHBIN
aHau3.

l'eocpagua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texnonoeus: JHWHUM DIEKTPONEPEAAY, TEHEPATOP NEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHUOHHAS II€Yb, pajap, pPaguoONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEeUHasi barapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIero
oOpaszoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, PaCUIMPEHHE >KHU3HEHHOTO
ONBITA Y ONBITA JAEATEIBHOCTH B IIPOLECCE PEAIM3ALNA OCHOBHBIX HANPABICHUU
BOCIIUTATENBHOU ESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3MLMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TYMAaHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECaX I'PakIaHCKOIO
o011ecTBa, y4acTBOBaTh B CaMOYTIPaBJICHUH B 00pa30BaTEIbHON OpraHnu3ally;

YMEHHE B3aUMOJECUCTBOBATH C COLIMATIbHBIMU MUHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTBH K TYMAHUTAPHOW U BOJIOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJIECHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMUS;

CIOCOOHOCTh OIIEHHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE pEIIEHUs,
OPHUEHTHUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHUE JINYHOTO BKJIaJ]a B MOCTPOEHUE YCTOWYMBOTO Oy IYILETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;

S) Tpya10BOIro BOCIIUTAHMS:

MHTEpPEC K Pa3IMYHbIM cdepam npodheccHoHaNbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJ1aHbI;



TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIACTH
(bU3UKN HA IPOTSHKEHUU BCEH JKU3HU;

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(hOpPMHUPOBAHHOCTh JKOJIOTMYECKOM KYJIbTYpPhl, OCO3HAaHHE TJIOOATBLHOIO
XapakKTepa FKOJOTHUUECKUX MPolsIeM;

MJJAHUPOBAHUE M OCYIIECTBIICHUE ACHCTBUM B OKPY’KAIOIIEH Cpejie Ha OCHOBE
3HAHUSA 1IeJIeH YCTONYMBOTO pa3BUTHS YEJIOBEUECTRA;

pacIIMpEeHHE OIbITa JEATCILHOCTH OKOJIOTHYCCKON HAaIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DHU3UICCKON HAYKH;

OCO3HAHUE IIEHHOCTU HAy4YHOW JEATEeIbHOCTH, TOTOBHOCTH B IMPOIECCE
n3ydyeHus  (U3UKH  OCYIIECTBIATH  IMPOCKTHYHD W HCCIEI0BaTEIIbCKYIO
JeATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3oBble 1ornyeckue AecTBU:
CaMOCTOATENbHO  (QOpMYJIMpPOBAaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpPENENATh 1N JACSITENIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JOCTYOKCHHSI,
BBISIBIIATH  3aKOHOMEPHOCTH W  TPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHaIu3a UMEIOIIUXCS
MaTepHaTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHMBATh COOTBETCTBHE PE3YIhTaTOB
IIEJISIM, OIICHUBATh PUCKH TIOCTIEACTBUHN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHUSIX  PEANBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eMCTBUA:
BJIAJCTh HAyYHOW TEPMUHOJOTHEH, KIIFOUEBBIMH TOHSITHUSIMU M METOJAMH
buznueckoil HayKu;
BJIa/ICTh HABBIKAMHU Y4eOHO-MCCIIETOBATEIBCKONW U MPOSKTHOU ACSITEIbHOCTH
B 00s1acTu (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIIeHHs 3a7ad (U3MUECKOTO COJACP)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METO/IOB ITO3HAHHSI,
BJIQIeTh BUJAAMH JCATEIHHOCTH 10 TMIOJYYCHUIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAlUHA, TMPEeOOpPa30BaHUI0 M TPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YI€OHBIX MMPOCKTOB B 00J1aCTH (HU3HUKH;



BBISIBIIATH TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTyaIM3upoOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIUTh apTyMEHThI JJi1 J0Ka3aTeIhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJIyYCHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATh UX IOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOM
NEATEeTLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKe B TPAKTUUYECKYIO OO0JaCTh
KU3HEICITCIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, PEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTh MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aJTbTEPHATUBHBIC PEIIICHUS.

Pabora ¢ nndopmanueii:

BJIAJCTh HABBIKAMHU MOJydeHUs] UHPOpMaAuu (HU3HUUECKOTO COICP>KaHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISTh TMOUCK, aHaJu3,
CUCTEMATHU3AIMI0 U HHTEpIpeTanuio MHGOPMAIMK Pa3IU4HbIX BUIOB U (HOpM
MPE/ICTaBIICHNUS;

OILICHUBATh JOCTOBEPHOCTHh MHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  WHMOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHU3aIMOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPECypcocOepeKeHHs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHbIX (opMarax c
y4€TOM Ha3zHAYEHUsI UHPOPMAIIUU U TIETIEBOM ayIUTOPHH, BEIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHNS U BU3yaJIU3aIUH.

KoMMyHUKATHBHBIE YHHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS:

OCYHIIECTBJISATh OOIIEHHME Ha Yypokax (HU3MKKM U BO BHE-YPOUHOM
JIESITCIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKH  KOH(MIUKTHBIX CUTyallud W  CMST4YaTh
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HCMOJIb30BAaHHUEM
A3BIKOBBIX CPE/ICTB;

MMOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboThI;

BBHIOMpaTh TEMAaTUKYy M METOIbl COBMECTHBIX JEUCTBUN € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

MPUHUMATh 1EIW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacrpenensiTh pojid C YY4ETOM MHEHHM YYacCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOI paboTHI;



OLICHMBAaTh KAue€CTBO CBOEr0 BKJAJa U KaXJOTO yYaCTHUKA KOMaHJIbl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OILICHMBATh HWJEU C TO3ULIUUA HOBHU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISTh IO3UTUBHOE CTPATETUYECKOE IMOBEJACHUE B Pa3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIE 1eHCTBUS
Camoopranusamnus:

CaMOCTOSITETIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JIESITEIBHOCTh B 00JIacTH
GU3NMKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYyIHPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSATEIILHO COCTABIISITh IUIAH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3a/1a4, TUTaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JTaBaTh OIIEHKY HOBBIM CHUTYaIlUsM;

pacuIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JacTH
(U3UKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTHh KOPPEKTHBHI B NESTECIBHOCTD,
OIICHHBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMM  KakK  OCO3HAHMSI
COBEPIIACMBIX JICUCTBHA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB M
OCHOBAaHUIA;

UCITIOJIB30BATh MPUEMBI peIICKCUU ISl OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIIEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH pEHICHUs MO0 HUX
CHUKCHHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTBHI JPYTHX TPU aHaIW3e pe3yJbTaToOB
NEeSATEeTbHOCTH;

MPUHUMATh Ce0s, TOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHMX IIPH aHAIM3E pPe3yJIbTaToOB
NEeATEITLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce noCcTWKEHUS JTUYHOCTHBIX PE3YyJbTaTOB OCBOCHHUS IPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJICKT, TIPEATOIarafo A
c(hOpMHPOBAHHOCTH:



CaMOCO3HAHUS, BKIFOYAOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOITMOHATBLHOE
COCTOSIHHIC, BUICTh HAMPABICHUS Pa3BUTHI COOCTBEHHOM IMOIIMOHAIBLHOUN ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHWE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
YMOIMOHATBHBIM U3MEHEHHSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIONICH CTPEMIICHHUE K OCTIKEHUIO SN U
yCcrexy, ONTUMU3M, WHHUIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATIBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO M COTICPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIISATh UHTEPEC U pa3peiaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIe pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTHI, B MPAKTUYECKON JEATEILHOCTH JIIOJICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIeH:
MaTepualibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TEIO,
UJICANIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKUH 3apsij] MPU PEIICHHH (PU3NYECKHUX 3a]1a4;

pacro3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETHYCCKON TECOPHUU CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBIDKEHUE, CBOOOJHOE TaJicHue TeJ, IBWKEHHWE TIO0 OKPY)KHOCTH, HHEPIIUS,
B3aumojelicTeue Ten, nuddys3us, OpOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl IIPU HArPEeBaHHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHE, UCMApPEHHUE, KOHJCHCAIMS, IJIABJICHUE, KPUCTAUTA3AINS, KUIICHUE,
BJIQYKHOCTH BO3/yXa, MOBBIIICHHE JABJICHHS Ta3a MPU €ro HAarpEBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIy T[apaMeTpaMu COCTOSHUS Ta3a B HM30MPOIeccax,
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPS/IOB;

ONKMCHIBATh MEXAHMUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpAWHATA, MyTh, MEpPEeMElIeHHuEe, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIBC TeJla, KHHETHYeCKash DHEPTrus, MOTCHIMAIbHAS DHEPIHs, MEXaHHYeCKas
paboTa, MexaHWYeCKas MOINHOCTh;, NPH OIMCAHWW TPABUJIBHO TPaKTOBATh
(GU3MYECKUN CMBICT HMCIOJIB3YeMBIX BEIMYMH, WX OO0O3HAYCHHUS W CIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONINE MAHHYIO (HU3UYECKYIO BEIMYHMHY C JPYTUMHU
BEITUYMHAMU;



ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJN M TEIUIOBBIE SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrUsl XaOTUUYECKOTO JBMKEHHS MOJIEKYJ, CPEIHECKBaApaTUUHAS
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KO3(phUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENsA; IPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUH CMBICHT HCIOJB3yeMbIX BEJIMYHMH, HX
0003Ha4YeHUsI W CIUHMIBI, HAXOIUTh (POPMYJbI, CBS3BIBAIOIIME JaHHYIO
(bU3UYECKYIO BEIMYHUHY C IPYTUMH BEIIMUUHAM;

ONMUCHIBAaTh N3YUYEHHBIC JJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI AICKTPHUCCKUIN 3apsi,
IIEKTPUYECKOE TOJIE, HAMPSKEHHOCTD TOJIS, MOTEHIUAN, Pa3HOCTh MOTCHIMAJIOB;
NPy OINUCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOJIb3YEeMbIX
BEJIMYMH, UX OOO3HAYCHUS] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMHU BEJIMUYNHAMM;

aHaJU3UPOBaTh (U3UYCCKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUe
3aKOHBI ¥ MIPUHIUIBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOW HHEPruM, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPHO3UIIMA CHUJI, MPUHIUMII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJAPHO-KUHETUUECKYI0 TEOPHUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOW SHEPTUM TEIIOBOIO JBUKECHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHHS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GbopMyJIUPOBKY 3aKOHA, €r0 MAaTEeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHMUIIbBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JCHCTBUS  MAIllMH, NOpUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inuarh YCJIOBHUS WX O€30MaCHOTO HCIIOJIh30BaHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJTHATD OKCIIEPUMEHTHI 110 HMCCIICIOBAHUIO (DU3WUYECKUX SBJICHUN M
MPOLIECCOB € MCIIOJIb30BAHUEM TIPSAMBIX M KOCBEHHBIX HM3MEPECHUM, TPU 3TOM
dbopmyupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
bopMyIMpPOBaTh BHIBOIHI,

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIC U3MEPECHHS (PU3NUECKUX BEIUYUH, TIPH
ATOM BBIOMpPATh ONTUMAJIBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3WYECKUMHU  BEJIMYMHAMU  C
MCMOJIb30BAaHUEM MPSIMBIX H3MEPEHHH, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKcUpoBaTh pPe3yJbTaThl IMOJYYEHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYHUH B
BUJI€ TaOJUIl U rpadKOB, ACJIaTh BRIBOABI 10 PE3yJIbTaTaM UCCIICI0OBAHUS;

cOOJII0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U JTAOOPATOPHOTO
000pyIOBaHUS;



pemiate pacy€THBIE 3aJa4d C SIBHO 3a/JlaHHON (PU3WYECKON MOEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJla4u
BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACHITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIHI,
HEeoOXoauMble Jisi €€ pellleHUs, TPOBOAUTh PacUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PpACCYXKIECHUI C ONOpOM Ha HM3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIJIS TOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEJCTaBJICHUS y4eOHOW W HAYYHO-TIOMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTHYECKU aHAJIM3UPOBATH MOTydyaeMyr0 HH(pOpMaIHIo;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCETHEBHOW >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3JJ0POBbS M COOJIOJIEHUS HOPM SKOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH Cpee;

paboTathb B TpYIIE C BBHIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbI, pPAlMOHAILHO pacHpeAcssTh O00S3aHHOCTH U
IJITAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0Oa30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTOo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBl MUpPa, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBbHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
bu3nYecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBIA UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Sipa MpH PEHICHUH (PU3MUECKHX
3a/ay;

pacro3HaBath (U3UYECKHUE SBICHUS (MPOIECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUUECKasl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ACHUCTBUSA TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMArHUTHAsI WHAYKUMS, JEMCTBME MArHUTHOILO TMOJISI Ha
MPOBOJAHUK C TOKOM M JBIKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHus, audpakuus W TOJSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudecknii 3pdexT (hoTodrddheKT), cBeTOBOS AaBicHNUE, BOSHUKHOBECHUE
JMHENYATOro CIIEKTpa aroMa BOAOPOJA, €CTECTBEHHas MW MCKYCCTBEHHAas
PaIUOaKTUBHOCTb;



OMUCHIBAaTh W3YYEHHbIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3IMYHBIX  cpel) W
AJIIEKTPOMArHUTHBIE $IBJIICHUS (TIPOLECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIDKYIIAs cuia, paboTa TOKa,
WHIYKIHUS MarHUTHOrO TMOJs, cwia Awmriepa, cuia JlopeHna, WHIYKTUBHOCTH
KATYILIKW, SHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO IMOJEH, MEPHOJ W YacToTa
KojieOaHnii B KoyseOaTeIbHOM KOHTYpe, 3apsi W CHia TOKa B TPOIECcCce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoyieOaHu#, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHWHM TPABWIBHO TPAKTOBATH (HHM3MYECCKUI
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYECHUS W EIUHUIIBI, YKa3blBaTh
dbopMyIbl, CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU;

ONUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIIOIb3Ys
dbu3nUecKkue BEIMYMHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacIaga, SHEPTUS CBA3U
aTOMHBIX SIZIEp, TPU ONMUCAHUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECcKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0OBATEILHOTO U MapasieibHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa mia pororddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
ANEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucia, mocrynartel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOEe BBIPAKEHUE U YCIOBUS (TpaHUIlBl, 00JIACTH)
MPUMEHUMOCTH;

ONPENIEIATh HANIPABICHHE BEKTOPA UHAYKIIMK MATHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUM: TPHU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpATh ONTHUMAJBHBIA CHOCOO M3MEPEHUS W HMCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIMYUH C HCIHOJIB30BaHUEM
OpsIMBIX  M3MEPEHMH: INpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpPOBATh
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (DM3MUECKUX BEIMYMH B BUAE TaOIHI] U
rpauKoB, AeJaTh BbIBOJBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOTrO TpyJa MPHU IPOBEICHUM UCCICJOBAHUNA B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIENA0BATENbCKOM U IPOEKTHOM
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIBHBIX YCTPOMCTB M JIaOOpaTOPHOIO
000pyIOBAHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATh (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOAUMBbIE I €€ PEIICHHs, TPOBOJUTh PacUEThl U OLEHUBATH PEATLHOCTH
MOJIy4YeHHOTO 3HAUeHUS (PU3UYECKOUN BEIIUYUHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPAUBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUH C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS,

UCIOJB30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUS y4eOHOW U HAYyYHO-NOMYJISIPHOM MH(pOpMAIUH, ITOJTYyYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMALUIO;

OOBSACHATh NPUHUUIBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBHUS UX O€30MacHOTO HCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;

PUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOI0
MOBEJICHUA B OKPYXAIOIIEH Cpelie;

paboTaThb B TIpyHle C BBHIMNOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLUOHAIBHO PpACHpPElesTh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMSIX, aICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMATPUBAEMOMN MTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne ni/m IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BPA30BATETLHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUSA
1.1 ®u3uKa U1 METOJbl HAYYHOT'O TTO3HAHUS 2 Bubmioreka LIOK
’ https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruia > hitps://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Apmamuka 7 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 https:/m.edsoo.rw/7f41bf72
Hroro no pazgeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
) TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBBI TEPMOAMHAMHIH 10 ! https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK
’ Da3oBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nen 4. JIEKTPOANHAMUKA
bu6mmorexa [IOK
4.1 DeKTpOCTaTHKA 10 ! https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN dIIeKTpUYECKU TOK. TOKH B 12 1 bubnnorexka [JOK

Pa3IUMYHEBIX CpE€aax

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




Hroro no pazneny
PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

22
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM u(ppoBbIe
Ne ni/m NporpaMMEI pasi Beero Kontpoabusbie IlpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoThI padoThI pecype
Paszpen 1. JIEKTPOIMHAMUKA
L1 MarauTHoe nosie. D1eKTPOMarHuTHas 11 1 3 bubmmoreka [JOK
AHIYKLAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
71 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 | bubnuorexa [JOK
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 5 1 bubnnoreka [HOK
BOJIHBI https://m.edsoo.ru/7f41c97¢c
23 Ok 10 3 ngiigffgsiggﬁmmwc
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnmnoreka [JOK
) OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 3J1eMEHTHI KBAHTOBOU OIITUKH 6 https://m.edsoo.xu/741c97c
bu6mmoreka [IOK
4.2 Crpochue aToma 4 https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.3 ATOMHOE A7pO 5 https://m.edsoo.ru/7t41c97¢
Nroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU




bubmuorexa [JOK

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 hitps://m.edsoo.xu/741c97c
Hroro no pazneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0maroriee TOBTOPCHHE 4 ngg;;f;{;ggﬁ f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Tema ypoka uudgposbie
/i Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘lCCKI/le 0Bpa30OBATEIBHBIE
padoTbI padoThI pecypebi
1 ®du3nka — Hayka o npupoje. Hayunsie MeToasl 1 bubmmoreka [JOK
[IO3HAHUS OKPYKAIOIIEro Mupa https://m.edsoo.ru/ff0c32e2
Posib 1 mecTo Qpu3uku B GOPMHUPOBAHUN COBPEMEHHOM
2 Hay4HOH Ka Tg)HH MU a(bB f{ aIE)TquCKOﬁ P 1 bubmorexa [IOK
¥ P - pa, p https://m.edsoo.ru/ff0c33e6
NeSTeTLHOCTH JIFOACH
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MeXaHU4ecKoro AsuxeHus. [lepemenienue, ckopoctb 1 bubmorexa [IOK
) ’ ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE TPAMOIMHEITHOE TBUKEHUE 1 bubmorexa [TOK
pHO® 1Ip A hitps://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOJIIMHENHOE JBH)KEHUE 1 bubmnorexa [IOK
yceKop p A https://m.edsoo.ru/ff0c372e
CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO bubnunoreka [JOK
6 1
najacHUus https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe neuxenue. J{BmkeHne 1 bubnnorexka [JOK
MAaTEepUAIBHON TOUKH MO OKPYKHOCTH https://m.edsoo.ru/ffO0c3ada
[Ipunnun otHocuTenbHOCTH ["anunes. lnepuuanbHbie bubnuoreka [IOK
8 . 1
cucreMsbl orcyera. [lepBselii 3akoH HeroTOHA https://m.edsoo.ru/ffO0c3be8
Macca tena. Cuna. [IpuHumn cynepno3suuuu cui. bubnuoteka [JOK
9 . . 1
Bropoii 3akoH HeroTOHA 1J1s1 MaTepUaibHOU TOYKHU https://m.edsoo.ru/ff0c3be8
10 Tpernii 3akoH Hpr0TOHA 7151 MaTEpHAIIBHBIX TOYEK 1 bubmorexa [TOK
https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas bubmuorexa [JOK
11 1
KOCMHUYECKask CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cwuia ynpyroctu. 3akoH ['yka. Bec tena 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c3el8




Cuna tpenus. Koapounuent tperns. Cuna

13 CONPOTHUBIICHHUS NIPU ABUKEHUU TEJA B )KUJIKOCTU WU bubmorexa [IOK
P P hitps://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOe U BpamaTebHOE JBUKEHUE
i N p bubmuoreka [JOK
14 abcommoTHO TBEP0TO Tena. MomeHT cubl. [lneuo
.. https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CJIOBHSI paBHOBECHS TBEPIOTO Tela
HNmnynbc matepruanbHOM TOYKH, CUCTEMBI
15 MaTeyHanLHblxpToqu Nmn J'IB(,: CUJIbL. 3aKOH bubmorexa LIOK
P  CMIY ' hitps://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITYJIbca. PeakTUBHOE JIBH>KEHHE
Pabota u momHOCTh cuibl. Kunetudeckast sHeprus
16 MaTepuaibHOW Touku. Teopema 006 U3MEHEHUH bubmorexa [TOK
P o rotat. 1eop https://m.edsoo.ru/ff0c4502
KHHETHYECKOW SHEPT U
[TorenunaneHas sHeprus. [loTeHnHanbHas SHEPIrUs
17 yrpyro neGopMHUpOBaHHON MPYKUHBIL. bubnunoreka [JOK
[ToTenuuanpHas 3Heprus Teaa BOIU3KU NOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emun
[ToTenuuanpHble ¥ HEMOTEHIUABHBIE CHITBI. CBSI3b
13 paboThl HEMOTEHIUAIBHBIX CUJI C U3MEHEHHUEM bubnuorexa [JOK
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHHUsI MEXaHUYECKOU SHEPTHH
JlaboparopHas pabota «lccneqoBanue cBs3M pabOTHI
19 CHJIbI C IBMEHEHHEM MEXaHUYECKOM SHEPIruu Teja Ha
MIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa
20 Konrtponsnas padora no teme «Knunematuka. bubnnoreka [JOK
Jlunamuika. 3aKOHbI COXPaHEHUSI B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIOKEHUST MOJIEKYISIPHO-KUHETUYECKON bubnmnoreka [JOK
21
teopun. bpoyHoBckoe asmkenue. Auddysus https://m.edsoo.ru/ff0c4dc2
XapakTtep JBUKEHHUS U B3aUMOJECHCTBUS YaCTHUIL
22 BelecTBa. MOJeIu CTPOCHUS ra30B, )KUAKOCTEH U
TBEPIBIX TEN
23 Macca monekyin. KonnuectBo BemectBa. [loctossaaas

ABoraapo




TermoBoe paBHOBecue. TemnepaTypa U €€ H3MEpEHUE.

24 [Ixana remnepatyp Llenbcus
. bu6mmoreka [IOK
25 Uneanbusiii raz B MKT. OcnoBHoe ypaBuenue MKT https-//m.edsoo.ru/ff0c4fde
AOcoitoTHas TeMIiepaTypa Kak Mepa cpeaHein
N patyb pa cpel bubmuorexa [JOK
26 KMHETUYECKOM SHEPrUM IBMKEHUS MOJIEKYJI.
N https://m.edsoo.ru/ffOc511e
Ypasuenune Menneneena-Kianeiipona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
73 JlabopaTtopnast pabora «HMcciaenoBanue 3aBUCUMOCTH
MEXIy MapaMeTpaMu COCTOSIHHS Pa3peKEHHOTr0 raza
H3omporeccsl B uaeanbsHOM ra3e u ux rpaduyeckoe bubnuorexa [JOK
29
[IPEACTABIICHUE https://m.edsoo.ru/ff0c570e
BryTpeHHss 2Heprus TEpMOJINHAMHYECKOW CUCTEMBI U
crocoObl e€ n3meHenusi. KoamuecTBo TEmaoTh U bubnnoreka [JOK
30
pabota. BHyTpeHHss SHEprUsi 0THOATOMHOTO https://m.edsoo.ru/ff0c5952
UJ€aNbHOIO raza
31 Bunpl Temonepenadn bubmmorexa LIOK
A pedl https://m.edsoo.ru/ff0c5¢c36
VnenpHas TeI0EMKOCTE BenjecTBa. KonnuecTBo bu6mmoreka [IOK
32 .
TEIUIOTHI NPH Terutonepenave. AnuadbaTHbIN Mpolece https://m.edsoo.ru/ff0c5¢36
33 [lepBrlii 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHUE K bubnuoreka [IOK
HA30IIpoLeccam https://m.edsoo.ru/ffOcSefc
HeoOpatumocTs mporieccoB B mpupoae. Bropoii 3akoH bubnuotexa [JOK
34
TEPMOJAUHAMUKHU https://m.edsoo.ru/ff0c6230
. . bubnuotexa [JOK
35 [Tpunuun geiictusa u KIIJ[ rennoBoit mammHbl https-//m.edsoo.ru/f0c600a
36 [Tukn Kapno u ero KIIJI
37 DKoJIornyeckre mpoodaeMbl TEIIOHEPTeTHKU
38 O6o6marmuit ypok «MounekymsipHas (hu3uka. bubnuorexa [JOK
OCHOBBI TEPMOTUHAMUKH https://m.edsoo.ru/ff0c6938
39 Kontponbnas padota mo teme «MomnekymsipHas bubnmnoreka [JOK

(I)I/I3I/IKEL OcHOBEI TCPMOANHAMUKU»

https://m.edsoo.ru/ff0c6a50




40 [TapoobpazoBanue u konaeHcauus. Mcnapenue u bubnunoreka [IOK
KUIIEHUE https://m.edsoo.ru/ff0c63b6
A1 AOCOIOTHAS M OTHOCUTEIbHAS BIXXHOCTh BO3yXa. bubnmoreka [JOK
Hacepiennsiit nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramnuueckue u aMmop(HbIe Tela.
42 AHI/FBI:_)T OISt CBIc))fICTB KpHUCTaJJIOB >Knp(li<)ne bubmorexa LIOK
P P R hitps://m.eds00.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUaIIbI
13 [lnaBnenue u kpucTauM3anus. Y JejabHas TEMI0Ta bubnunoreka [HOK
miaBiaeHus1. Cyonmumanms https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44 YpasHeHne Ten1oBoro bananca https://m.edsoo.ru/ff0c6820
45 DrneKkTpu3anus Tei. DIeKTpuueckui 3apsa. J(Ba Buga bubnnoreka [JOK
JJIEKTPUUECKUX 3aPsII0B https://m.edsoo.ru/ffOc6bcc
46 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKH. bubnnoreka [JOK
3aKOH COXpaHEHMsI dJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
47 B3aumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHsblit bubnuorexa [JOK
ANEKTPUYECKUN 3apsif https://m.edsoo.ru/ff0c6eced
Hanpsoxénnocts anekrpuyeckoro noiist. [punuun
48 c ep MO3UIIMH JIEKT I/II)HGCKI/IX nosieu .HI/III;I/II/IH bubmorexa [IOK
yiep . 1 p ’ https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
49 Pa6ota cun snexrpocratudeckoro noss. [loteniuma. bubnmnoreka [JOK
Pa3HocTh moTeHMaIoB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM bubnuotexa [JOK
50
nose. Juanexkrpuyeckast MpOHULIAEMOCTh https://m.edsoo.ru/ff0c7018
N bu6mmoreka [IOK
> Imexrpoéukocts. Koraencarop hitps://m.edsoo.ru/ff0c7126
50 DIEKTPOEMKOCTD INTIOCKOTO KOHJEHCATOPa. DHEPrus bubnuotexa [JOK
3apsHKEHHOr0 KOHJIeHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHas pabota "M3mepenne dIeKTpOEMKOCTH
KOHJeHcaropa"
54 [IpuHuun neicTBUs U MPUMEHEHHE KOH/IEHCATOPOB,

KOIMUPOBAJIBHOTO ammapara, CTpyWHOTo MpUHTEpa.




DJIeKTpoCcTaTUYECKas 3allIuTa. 3a3eMJICHUE
AJEKTPOITPHOOPOB

:‘)J'IeKTpI/I‘{CCKI/Iﬁ TOK, YCJIOBHS €T0 CYLICCTBOBAHUS.

55 [ToctosinnbIii Tok. Cuna Toka. Hanpsixenue.
Conportusienue. 3akoH Oma JJ1s1 yyacTKa Henu
[TocnenoBarenbHOE, MapatielbHOE, CMEIIAHHOE
56 COCIMHEHUE T OBOI’[HI/III()OB Jla6o a’To Has pabora bubmnorexa [IOK
P - - abopatopasi p https://m_edsoo.ru/ff0c74f0
«M3yueHne cMemaHHOro COeIMHEHUsI PE3UCTOPOBY»
PaboTta 1 MOUTHOCTB AJIEKTPUUECKOTO TOKA. 3aKOH bubnmoreka [JOK
57
Jxoyins-Jlenna https://m.edsoo.ru/ff0c7838
3axoH OMa AJ1s OJIHOM (3aMKHYTOM ) JIEKTPUYECKOM
53 uenu. Koporkoe 3ambikanue. Jlaboparopnas pabora bubnnoreka [JOK
«M3mepenne D/1C uctoyHuKa ToKa U €ro BHyTPEHHETO https://m.edsoo.ru/ff0c7ae0
COTIPOTUBIICHUS»
DIIeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX METAJLIOB.
59 3aBUCUMOCTD COIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh
60 DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
SJIEKTPOHHBIX MMYYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAs U IPUMECHAs
61 I OBycl)-[Il[DI/IMOCTB Cl;oﬁCTBa —n-II€ exoljjla Bubmiorexa [HOK
P ) P p ' https://m.edsoo.ru/ff0c84ae
[TomympoBOTHUKOBBIE IPUOOPHI
DNEKTPUUECKUA TOK B paCTBOpax M pacriaBax
62 DJIEKT pOJ'II/ITOB DIIEeKT I())JH/ITI/ItlfeCKas[pzuzlccouI/Iam/Is[ Bubmiorexa [HOK
P ’ p ’ https://m.edsoo.ru/ff0c82ba
DneKTpoauns
63 DJNIEKTpUUYECKHI TOK B Ta3zax. CaMOCTOATENbHBIN U bubnmnoreka [JOK
HECaMOCTOSTENbHBIN pa3psaa. Monnus. [1nazma https://m.edsoo.ru/ffOc84ae
DnekTpuueckue mpruOopbl U YCTPOMCTBA U UX
64 1| aKTE‘—IeCKoe 1§ IEMeHgHHe }{'[ I;BI/IJ'Ia TEXHUKHU bubmmorexa LIOK
p p P https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
. Bbubaunoreka [IOK
65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY) 1

https://m.edsoo.ru/ff0c88be




KonTtponpHas pabota o Teme «JIEKTPOCTATUKA.

bu6mmoreka [JOK

66 g;(;fg?Hbm AJIEKTPUYECKUM TOK. TOKH B pa3IMyHBIX 1 https://m.edsoo.ru/ff0c8a8a
67 PesepBublit ypok. KonTponbHas pabora 1o reme 1 bubnuoreka [IOK
"DnexkTpoguHaMuka" https://m.edsoo.ru/ff0c8c56
63 PesepBHblit ypok. O6061maromuii ypok no temam 10 1 bubnmoreka [JOK
Kjacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KIIACC

N KonuyecTBo yacos DJIEKTPOHHbBIE
u(ppoBbIe
n/n Tewa ypoxa Beero Konrpoabubie IlpakTuueckue 36;)1;1; OBATEILHEIC
padoTbI padoTbI pecype

[TocTostHHBIE MATHUTHI U UX B3aUMOJCICTBUE. bub6nmoreka [IOK

1 MaruuTHoe nosie. BekTop MarHuTHOM MHAYKUWH. JIMHUU 1 https://m.edsoo.ru/ff0c
MarHUTHOW MHIYKIIHH 9718
MarsuTHO€e noje NpoBOJHUKA ¢ TOKOM. OnbIT Opcrena. Bubmaorexa ITOK

2 N 1 https://m.edsoo.ru/ffOc
B3aumopeiicTBue NpoBOIHUKOB C TOKOM 08fe

3 f;fopi?gl;ii g;SOTa «/3yuenrie MarHUTHOTO TIOJIS 1 1 ngﬁggiggﬁfm

yII 98fe

JlelicTBUE MarHUTHOTO NOJISl HA IIPOBOJHUK C TOKOM. bubmmnorexa LIOK

4 Cuna Amnepa. Jlaboparopnas pabota «VccnenoBanue 1 1 https://m.edsoo.ru/ffOc
JIEHCTBHS IOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM» 9ac0
JleficTBHE€ MarHUTHOTO TIOJIS HA IBUKYIILYIOCS bubmmoreka [JOK

5 3apspkeHHyro yactuily. Cuia Jlopenna. Pabota cuiibl 1 https://m.edsoo.ru/ffOc
Jlopenua 9df4
DnexTpoMaruuTHas nHAyKus. [1oTok BekTopa

6 MarHuTHON uHAyKuu. DJ1C nHayknuu. 3akoH 1
JJIEKTPOMAarHUTHOM MHAYKIMN Papanes

7 JlabopaTopHas pa6v0Ta «HccnenoBanue sIBICHUS 1 1 Eggg}j&fgggﬁ};&a
3JE€KTPOMArHUTHOM MHIYKIIUW» 150
NunyktuBHOCTD. SBNeHne camounaykuun. IJC bu6mmoteka IIOK

8 CaMOMHIYKIMHU. DHEPIHUsi MarHUTHOTO MOJISl KaTyIIKH C 1 https://m.edsoo.ru/ffOca
TOKOM. DJIEKTPOMAarHUTHOE T0JIe 600
TexHu4eckue ycTpoicTBa U UX PUMEHEHHE:

9 IIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMAarHUThI, 1
AJEKTPOABUTaTENb, YCKOPUTENIN JIEMEHTAaPHBIX YacTHIL,
WHIYKIUOHHAs M1€Yb




O6o6maromuii ypok «MarauTHoe modie.

bubnunorexa LIOK

10 https://m.edsoo.ru/ffOca

DneKTpOMarHuTHasi UHIYKIUS» b33
bubnmnoreka HOK
KonTponbhas pabota no teme «MarHuTHoe moJie. 1

11 https://m.edsoo.ru/ffOca
DNeKTpOMarHuTHast UHIYKITUS» 458
CBobOonHbIE MeXaHUuecKkue Konebanus. 'apmonudeckue bu6muoreka [IOK

12 KoseOaHus. YpaBHEHHE TapMOHUYECKUX KOJICOaHUH. https://m.edsoo.ru/ffOca
[IpeBparienue s3uepruu 106
JlaboparopHas padota «lccrneqoBanue 3aBUCUMOCTH

13 nepuoja MajblxX KojieOaHui rpy3a Ha HUTU OT JIMHBI
HUTU U MacChl Tpy3a»

Konebartenbubliit KOHTYp. CBOOOIHBIE 371E€KTPOMArHUTHBIE
bubnunoreka LIOK
Kos1e0aHus B UA€aIbHOM KOJe0aTeIbHOM KOHTYPE.

14 https://m.edsoo.ru/ffOc
AHanorust MexJ1y MEXaHM4E€CKUMU U 320
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU -

bubnunoreka LIOK
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B

15 PMY. p p https://m.edsoo.ru/ffOc
UJeabHOM KOJIe0aTeTbHOM KOHTYpe bocd
[IpencraBnenue o 3aTyxaromux KojaeOaHHsIX. bubnmnoreka HOK

16 BreinyxaeHHble Mexannyeckue kosnedanus. Pezonanc. https://m.edsoo.ru/ff0c
BrinyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHHs bb86
[Tepemennsbiit Tok. CUHYCOMIAIbHBIN TIEPEMEHHBIN TOK. bu6mmoteka IIOK

17 MoOIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYAHOE U https://m.edsoo.ru/ff0c
JIEWCTBYIOIIEE 3HAYEHNUE CHIIbI TOKA U HAITPSKCHUS bd34

13 Tpancdopmarop. [IponsBocTBo, nepenaya u
MoTpediieHne NEKTPUIECKON IHEPTHH
VY CTpoiCTBO U MPAKTUUECKOE TPUMEHEHHE bubnmnorexa [JOK

19 3IIEKTPAYECKOTO 3BOHKA, TEHEPATOpPa MMEPEMEHHOTO TOKA, https://m.edsoo.ru/ff0cc
JIMHUU 3JIEKTpoIepeaayd 324
DKOJIOTMUECKUE PUCKHU TIPU MPOU3BOJICTBE

20 aneKkTpo3Heprun. Kynprypa ucnonap30BaHus

QJICKTPOOHCPI'UU B MMOBCEIHEBHOM JKU3HU




MexaHn4ecKue BOJIHBI, YCIIOBUS PACIIPOCTPAHEHUS.

bubnunoreka LIOK

21 [Tepuon. CkopoCTh paclipoCTpaHEHHUsI U JIMHA BOJIHBI. https://m.edsoo.ru/ffOcc
[Tonepeunble U MPOOJILHBIE BOJHBI ad4
bubnunoreka LIOK
3BykK. Cxkopocth 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHA.
22 YK P yKa. 1p YK https://m.edsoo.ru/ffOcc
TemOp 3ByKa
c0c
5 . bub6nmoreka [IOK
JIEKTPOMArHUTHBIC BOJHBI, UX CBOMCTBA U CKOPOCTb.
23 https://m.edsoo.ru/ff0cc
[IIxana 31eKTpOMarHUTHHIX BOJH fe0)
4 [IpuHIUIIBI paIMOCBS3U U TeNIeBUACHH. Pa3BuTne
CpPEeACTB CBsA3MU. Pannonokanus
bubnunoreka LIOK
25 KontponsHas padora «Konebanus 1 BOJTHBD) https://m.edsoo.ru/ffOcc
618
[IpsiMonuHEHOE pacpocTpaHEeHHUE CBETa B OHOPOIHOM bubnnorexa [JOK
26 . https://m.edsoo.ru/ffOc
cpene. ToueuHslil HICTOYHUK cBeTa. JIyd cBeta 1350
OTtpakeHHEe CBeTa. 3aKOHBI OTPAYKEHUS CBETA. bubnnorexa [JOK
27 N https://m.edsoo.ru/ffOc
[TocTpoenue n3o0paxkeHU# B IMIIOCKOM 3epKaje 44e0
bu6mmoteka IIOK
IIpenomnenmne cBeta. [lonHOE BHYTPEHHEE OTpaKCHHUE.
28 P N yp P https://m.edsoo.ru/ff0c
[IpenenbHbIl yToa MOTHOTO BHYTPEHHETO OTPAKEHUS 4766
bubnunorexa LIOK
JIaboparopHas padora «3MepeHne mokas3areis
29 patop P p https://m.edsoo.ru/ffOc
MIPEJIOMIICHUS CTEKIIa» 467a
N bu6nunorexa LIOK
JIunsel. [TocTpoenne n3odpakennii B muH3e. Popmyna
30 . P P pMY. https://m.edsoo.ru/ffOc
TOHKOM JIMH3EL. YBeJIMYEHHUE JIMH3EI ddle
31 JlabopaTtopHas pabota «MccnemnoBanue CBOMCTB
M300paXeHUI B TUH3AX»
3 Hucnepcus cBeta. CrnoxkHbI cocTaB Oenoro cBera. LIBer.

JlabopaTtopHas pabota «HabmroaeHune nucrnepcun CBeTay




Wutepdepennus ceera. Audpakius cera.

bubnunorexa LIOK

33 N https://m.edsoo.ru/ffOce
JudpakuonHas permeéTka 022
bu6nmoreka [IOK
34 ITonepednocTs cBETOBBIX BOJH. [lossgpu3anus ceera https://m.edsoo.ru/ffOcf
02e
35 OnTrueckue MpuOOpPHI U YCTPOICTBA U YCIIOBUS UX
0€3011aCHOT0 IPUMEHEHUS
I'paHu1IBI IPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. buGnuorexa [JOK
36 . https://m.edsoo.ru/ffOcf
ITocTynaTsl crienualbHOW TEOPUHM OTHOCUTEIBHOCTH 262
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTHU. 3aMe JIeHHe Bubmiorexa IOK
37 P ) https://m.edsoo.ru/ffOcf
BPEMEHU U COKPALLEHUE JITTUHBI ad?
DHeprus U UMIYJIbC PEISITUBUCTCKOM yacTulbl. CBA3b Bubmiorexa HOK
38 . https://m.edsoo.ru/ffOcf
MAacchl ¢ HEPIrUel U UMIYJIbCOM. DHEPrus MOKOs 68
KonTponbnas padota «Ontuka. OCHOBBI CIELIMATILHOM Bubmorexa HOK
39 https://m.edsoo.ru/ffOcf
TEOPUH OTHOCUTEIBHOCTH» 660
bu6nunorexa LIOK
40 ®otonbl. opmyna [Tnanka. DHEprus U UMITYJIbC POTOHA https://m.edsoo.ru/ffOcf
el6
bu6mmoteka IIOK
. A.T.
41 OTtkpsiTHE U UccaenoBanue porodpdexra. OnbIThI hits://m.edsoo. ru/ff0ct
CroneroBa
fc4
3akoHbl poTtorddekra. YpaBHeHne DUHIITEHHA 1 bubmiorexa LJOK
42 https://m.edsoo.ru/ff0d
¢doroaddexra. «Kpachas rpanuna» poroaddexra 015¢
bubnunorexa LIOK
43 I[af.neHI/Ie cseta. OnbIThl I1. H. JlebeneBa. Xumuueckoe https-//m.edsoo.ru/ff0d
NeiicTBHe cBeTa 04a6
44 TexHn4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHUE:!

¢dboTosrneMeHT, POTOAATUHK, COTHEUHas Oarapes,




CBETOAHO/

bubnunoreka LIOK
45 Pemenue 3a1ad mo reme «71€MEHTHI KBAHTOBOM OITHKH https://m.edsoo.ru/ff0d
0302
bub6nmoreka [IOK
Mogens aroma Tomcona. OnbiTel Pezepdopia no
46 A pdopx https://m.edsoo.ru/ff0d
paccesinuio a-yactull. [Inanerapnast Mmojens atoma 091a
bu6nmoreka [IOK
47 [Toctynatel bopa https://m.edsoo.ru/ff0d
Oafa
bubnunoreka LIOK
Nznydyenune u nornomieHne (GOTOHOB MPH MEPEXOJIE aTOMa
48 i HI ¢ . p peXoal https://m.edsoo.ru/ff0d
C OJIHOTO YPOBHS SHEPI'HH Ha Ipyroil. Buasl crekTpos Oafa
BonHoBbie cBolicTBa yacTull. Bosnbl ne bpois. bubnuorexa [{OK
49 KopnyckynspHo-BoiaHoBO#H Ayanu3M. CHOHTaHHOE U https://m.edsoo.ru/ff0d
BBIHYKJICHHOE U3J1y4YCHHUE Oca8
bubnuoreka [{OK
OTtkpseITHE pagrnoakTuBHOCTH. OnBITEI Pe3epdopaa mo
50 P pal pbopa https://m.edsoo.ru/ff0d
ONPEICTICHUIO COCTaBa PAJAMOAKTUBHOIO U3JIYYCHUS 0fd2
5 CgoiicTBa anb(da-, 6era-, ramma-u3nydeHus. Bnusaue
PaINOAKTUBHOCTH Ha )KUBBIE OPTaHU3MBbI
OTtkpbITHE IPOTOHA U HeWTpoHa. M3oTomnbl. Anbda- bubnmnoreka HOK
52 pacraj. DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. https://m.edsoo.ru/ff0d
l'amma-n3nydenue 1162
DHeprus CBA3U HYKJIOHOB B sJipe. SInepHbIe peakinm. bubnmnorexa [JOK
53 Snepusliii peakrop. [IpoOneMsl, nepCceKTHBHI, https://m.edsoo.ru/ff0d
SKOJIOTUYECKHUE aCIEKThI SIAEPHON IHEPTETUKHI 1356
DneMeHTapHbIe YacTUIBl. OTKPBITHE TO3UTPOHA.
M P 1 P P bubnuorexa [{OK
€TOJIbI HAOJIOICHUS U PETHCTPAIH dJIEMEHTAPHBIX
54 N https://m.edsoo.ru/ff0d
yactull. Kpyrisiii cron «PyHIaMeHTAIbHbBIE 0e38
B3anMoJieiicTBUS. EqUHCTBO (hr3mueckoil KapTHHBI MUPay .
55 Bun 3Bé31H0T0 HeOa. Co3Be3us, spKue 3BE3bI,

IJIaHCThI, UX BUIAUMOC IBUKCHUC. ConHeyHas cucTeMa




56

Connue. ConHeyHast akTUBHOCTb. McTOUHMK 3HEprun
CouHiia 1 3831

57

58

59

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3/bI IIIaBHOU
MOCIEA0BATEIIbHOCTU. BHYTpEHHEE CTpOEHHE 3BE3I.
CoBpeMeHHbIE MPEICTABICHUS O TPOUCXOXKICHUU U
spomonuu CoHIA U 3BE3

Muneunsiii [1yte — Hama I'anakruka. Ilonoxenue u
nexkenue Counnia B [Nanaktuke. ['anaktuku. Y€pHbie
JBIPHI B SIAPAX TaJIAKTUK

Bcenennas. Pa3oeranue ranaktuk. Teopust boabiioro
B3phIBa. PenukroBoe u3nyuenue. MerarajakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas pabota «2J1€MEHTH aCTPOHOMUU U
acTpou3uKm»

62

O6o6matomuii ypok. Poib ¢pusuku u acTpoHOMUU B
SKOHOMHYECKOM, TSXHOJIOTHISCKOM, COIMAJIbHON B
3TUYECKOH cdepax IeaTeIbHOCTH YeTI0BeKa

63

64

65

66

67

O606maromuii ypok. Poib u mecto pusuku u
ACTPOHOMHH B COBPEMEHHOM HAy4YHON KapTUHE MUpa
O6o06matomuii ypok. Poib ¢pusnyeckoii Teopuu B
(bopMHpOBaHUU MPEACTABIECHUN O PU3NUECKON KapTHHE
Mupa

O6o06matomuii ypok. Mecto pusnueckoit KapTHHBI MUpa
B 00I1I€M STy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUN O IPUPOJIE

PesepBHbIil ypok. MarHutHoe nose. DIeKTpOMarHuTHas
WHTYKIUS

PezepBHblii ypok. Ontrka. OCHOBBI CIENHAIIBHON TEOPUH
OTHOCHUTEJIBHOCTH

68

Pezepublii ypok. KBantoBas pusuka. DneMeHTHI
ACTPOHOMUU U aCTPOPU3UKH

bubnunorexa LIOK
https://m.edsoo.ru/ff0d
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