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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3yibpTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IMporpaMmsl, npeacraBieHHbIXx B OI'OC
COO, a Takxke c ydy€roM (QenepanbHON paboyeil mporpamMmbl BOCIHUTAHUA U
KOHLENIMM IpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTelbHBIX
OpTraHU3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxona. Ilporpamma no ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTh pPeaIU3alMi MEKIPEIMETHBIX
CBSI3e (DUM3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpeaMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIC, TpeIMETHbIE (Ha 0a30BOM YpOBHE).

[TporpamMma 1o (pusmke BKIIOYAET:

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

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOAIbI, BHICTYIAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbusnyeckoir reorpadueir w actpoHomued. Mcmonb3oBaHHE W AKTHBHOE
OpUMeHeHue (U3NYECKUX 3HAaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUs HOBBIX MAaTE€pHaJIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3ydyeHnne (UMK BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa oOydarolmuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS MPHU BHINIOJHEHUU UMHU YU4E€OHBIX UCCIIEI0BAHUMN.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MTOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3AesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (U3NKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs



dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaonoit  nanpasiennocmu. Kypce usuku mpemmosaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKECHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJICpKaHMs, TMOCBSIIIEHHBIX HSKOJOTMYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXe 00CYXIACHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISIOTCS (U3UUecKue Teopur ((PopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEJCTaBICHUSX O TMPHUPOJE, TpPaHUIIAX
NPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
IIPOIICCCOB).

CUCTeMHO-eSTENHbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPexke
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolUXCsl.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbIE B MporpamMme mno (pusnke oObeAMHEHBI B OOIIMNA CIHCOK YUEHUYECKUX
MpPaKTUYECKUX padoT. BhigeneHue B yka3aHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HMCXOJsd U3 OCOOCHHOCTEW IUJIaHUPOBAHMS W
ocHamieHuss kabwHera Qusuku. IIpu 3TOM oOecrmeunBaeTcss OBIAJCHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHE YJIENAETCS PEHIEHUIO PACUYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM 1t pacdy€THBIX 3a/1a4y MPUOPUTETOM SIBJISIIOTCS 3aJayu C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W UHTETPUPYS 3HAHUS W3
pa3HBIX pasnaenioB. |Jisi KaueCTBEHHBIX 3a7ay MPUOPUTETOM SIBJISIIOTCS 3aJIaHUs Ha
OoObsSICHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHUH M TMPOIECCOB B OKPYXKaIOIICH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJAEIU JUISl CUTYyallMu MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY oOecledeHnio y4eOHOro mpoiecca 0a30BbIi ypOBEHb Kypca
(bU3MKY Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3YYaThCsl B YCIOBHSIX
MpEeIMETHOr0 KaOuHeTa (U3HKK WIA B YCJIOBHUSX MHTETPHPOBAHHOTO KaOWHETa



MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3uMku AOIKHO OBITH
HE0OXoauMOe J1abopaTopHOE OO0OpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy1I0BaHHE.

JleMmoHCTpanimoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECIEYMBAET IMOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBIEHHA ©  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpyIOBaHWE I YYCHHUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB M 0OOECTICUMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILJIECKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAYYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (OopMUpOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pE3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHHUNH OOBACHITH SBJICHHS C HCIIOJB30BAaHUEM
bU3MYeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONMM (PU3UKHU JJIS Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX 1eNield oOecreunBaeTCsl pPeleHueM CIeAYIOMUX 3a1a4d B

mpoliecce u3ydeHus Kypca GU3NK1 Ha ypOBHE CPEIHETO O0IIero o0pa3oBaHus:

e TMpHOOpETEHHE CHUCTEMBI 3HaAHUU 00 o0mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHMe yMEHHUH TIPUMEHATH TEOPETUUYCCKUE 3HAHHS IS
OOBsSICHEHHUS (PHU3WYCCKUX SABJICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIICHUS Pa3UYHBIX 3a7a4d C SBHO 3aJIaHHOMN
dbuznyeckoil Monenbplo, 3aJad, MOAPa3yMEBAIOIIMX CaMOCTOATEIHHOE
co3faHue GU3NIECKOW MOJICIH, aJIcKBAaTHON YCIIOBHUSIM 3aJ1a4H;

e TMOHWMaHUE (UBUYECKUX OCHOB M TPHUHIIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX TMPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO

cpeay,



e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS W TMPOBEACHUS
bu3MYeCKuX SKCIEPUMEHTOB, aHalIW3a U HHTeprpeTanuu UHGOpMaIliH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATENbCKOM,

TBOPYECKOU J1€ATEbHOCTH.

Ha usyuenune ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUIECKUX pPaldOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
poBeNeHUsT J1a00paTOPHBIX pPabOT M OMBITOB C YYE€TOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®dusrka — Hayka o mnpupone. HaydHble METOABI IO3HAHUSA OKPY’KAOIIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLECCE ITO3HAHUS IPUPOABI.
OKCIIEpUMEHT B (pU3HKE.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble T'MIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. ['paHUIIBI TPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTHUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, MX TMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepemMenieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMElICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeitHoe  nBUKeHWE. J[BMKEHHWE  MAaTepUAIIbBHOW  TOYKHA IO
OKPYKHOCTH C MMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KEHUE CHAPSI0B, LIEMTHBIE U PEMEHHBIE MEpEIavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpazoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKEHHS Teja, OPOIIEHHOrO0 TOJ YIioM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

HamnpagpieHue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



N3ydyeHne HEpaAaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MNYTSIMHU, HNPONACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUIS MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Ttsoxectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS MPU IBU>)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuIIBl OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE IPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonbl coxpaneHus 6 MexaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HMITyJibca Tella. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



Pabota cuibl. MOIIHOCTH CHUJTBIL.

Kunernueckass sHeprus MarepuajqbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPIHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUS yIpyro
neopMuUpoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Tena  BOJIM3H
IIOBEPXHOCTU 3EMIIU.

[ToreHunanpHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXpAaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBI>KEHHE.

[lepexon moTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIBI C U3MEHEHHEM MEXAaHUYECKOW 3HEPIruu
TeJIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUSA 4YacTUIl BemiecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAas TeMIliepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasa. lllkarma
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHHEe MenneneeBa—Knanenpona.
3akoH [lanbToHa. M30mpouecchl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpelncTaBlieHHEe H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BelmecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCIUHEHHM.

OnwiThl 10 U PY3UN KUAKOCTEH U Ta30B.



Monens 6pOyHOBCKOTO ABUKECHUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30IPOIIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, TaBJICHUS U TEMITEPaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KeHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxu

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3ITyYeHUE. Y IeJIbHAS TEIIOEMKOCTh BELIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

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

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mammHbl.  [IpuHOUNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJe3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIII0IHEPTETUKH.

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

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku U3 OYTBUIKM TOJ JEWCTBHEM CXKATOTO BO3/ayXa, HarpeBanuwe 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN SHEPIuM (TEMIIepaTypbl) Tela IpH TeIUIonepeiaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATEIISI BHYTPEHHETO CTOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Acpecammnsie cocmosanus eewyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHjeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHASA BJIAXHOCTh BO3ayxa. HaceimeHHsli map. YnaenbHas TeEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOMUSI CBOWCTB
kpuctayioB. Kunkue kpuctamabsl. CoBpeMeHHble MarTepuaibl. IlnaBieHue u
KpUCTAJIM3anus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa M NPAKTHUUECKOE IPUMEHEHHUE: TUTPOMETP U
ICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU MOJYyUYEHUSI COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenve npyu NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIECHUS KPUCTAUIMYECKOrO BEIIECTBA.

JleMOHCTpanust KpuCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3MmepeHne OTHOCUTENIBHOM BIAXHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuKAa

Tema 1. dnexkmpocmamuxa

OnexTpuzanmst Tesl. OJIEKTpUYECKWi 3apsan. JlBa BHIA DIEKTPUYECKUX
3apsAn0B. IIpOBOJHUKH, IUAIEKTPUKU M TOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
IIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kymona. ToueyHbIN 3EKTpUYECKUI 3aps.
Onektpuueckoe mone. Hanpspk€HHOCTE  Anexkrtpudeckoro  moisa.  [IpuHnun
CYNEPIO3ULIUU DJIEKTPUUECKUX MoJied. JIMHUM HanpsKEHHOCTH AJIEKTPUYECKOTrO
TIOJISL.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorenuuman.  Pa3HocThb
MOTEHUHUAIOB. [IpOBOOHMKM W JUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
Jvanexrprdyeckast MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpoWcTBa M MNPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETp, JJIEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUYECKAs 3alIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

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

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol



N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenune. 3akon OMa 17151 y4acTKa LeHH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOITHUKOB.

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

ONEeKTpOABMXKYIIasl CUjia M BHYTPEHHEE CONPOTHBIIEHWE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMbIKkaHue.

OnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCHUMOCTb
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DIEeKTpUYECKUU TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TorynnpOBOHUKH. CobcTBeHHas U pUMeCHast MIPOBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

DONEeKTpUYeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

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

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTElbHbIE MPUOOPHI,
AJEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN TNO, FralbBaHUKA.

Jlemoncmpayuu

W3mepenrie cuibl TOKA U HANIPSKEHUS.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/INA TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

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

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsa M IpOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEN CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne amekTpoimsa.

MesxknpeaMeTHbIe CBSI3H



Nzyuenne xypca ¢usuku 6a3oBoro ypoBHsa B 10 kiacce oCyIIecTBIsIETCS ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMUH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHbIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, runoresa, (Qpuanyeckas BeIMYMHA, 3aKOH,
Teopusl, HaAOIOJICHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIHA,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI U UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonozus: mexanndyeckoe ABIKEHUE B KUBOW mpupoje, auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B AKUBOUM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, XKUAKOCTEU M
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJMTHYECKAS IUCCOLMALMA,
rajbBaHHKA.

I'eocpaghus: BaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHHUKE, IOJIUIMITHUKY, HMCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBbHUK, KOHJIULIUOHEDP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBaTEIbHBIC npuoOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[locTtossHHble  MarHuThl.  B3auMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM wuHaykuuu. [IpuHuun cynepro3uuuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelcTBre mpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.



SIBneHne anexkTpoMarHMTHOM HMHAYKIuU. [IOTOK BekTOpa MarHWTHOU
MHAYKIAHW. OJIEKTPOABIKYIAS CWia HWHAYKIUM. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papajes.

BuxpeBoe nsnekTpudeckoe IMoje. IDICKTPOABWKYIIAs CHJIa HWHAYKIAH B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATEIBLHO B OJJHOPOJHOM MarHUTHOM MOJIE.

[Ipasuno Jlenua.

NHAYKTUBHOCTh. SIBIEHME CAMOMHIYKIMU. OJCKTPOABWKYIIAs  CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHMKM MHIYKIMU MarHUTHOTO TOJIS.

BzaumopericTBre 1BYyX MPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH U3MEHEHUSA
MarHMTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3yyeHrne MarHuTHOIO TOJI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUNHblE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepuon, wacrora, ammmryga u ($aza KoseOaHUU.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJ€OaHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHWYECKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux kojieOaHusIX. BbIHYKI€HHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIE KOJICOaHMSI.



[lepemenHblii TOK. CHHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUIECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU TPU MPOU3BOJICTBE JIIEKTpOodHEpruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, IMHUM JJIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIeOATEIbHON CHUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcumnorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUS. OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mpu MOCIENOBATEIBHOM COEAUMHEHUU PE3UCTOPa, KATYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHus | JuiMHa BOJHBL [lomepeuHble W MOpPOJOJBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XXEHUE, MPEJOMIICHUE, MOspu3aIus, nudpaxius,
untepdepenius. CKoOpocTh JIEKTPOMarHUTHBIX BOJIH.

[[Ixana >eKTPOMarHUTHBIX BOJIH. [IprMeHEHUEe 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Paqnosokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.



Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

HabGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBera. CrnoxxHbIi cocTtaB Oenoro cseta. LIBer.

CoOuparoniie ¥ pacceuBaroniue JuH3bL. ToHkas JsuH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U pacceuBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBEJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

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

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE paclpoCTpaHEHUEe, OTPAXKEHHE U TMPeJIOMJICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moellb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUI B JTUH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenue natepdepeHinm caera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMOIIBIO TUGPAKIIUOHHON PEIIETKY.



HaOnronenue nosisipuzanuu CBETA.

Vuenuuecxuii sxcnepumenm, rabopamopHole pabomuol
N3Mepenue rnokaszaress NpesIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CHEIUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHHU M COKpAICHHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUer U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3akoHbI
dotorpdekra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAas OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT0o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GhOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPrHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOTHOBOM
JyaJu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.



Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnrogenue inHeHyaThIX CIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
paavoakTUBHOTO u3iydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IIy4yeHHs.
BiusHMe pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPpOTOHA M HeWTpoHa. HyknoHHas monens siapa IeiizenOepra—
WBanenxko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3IIy4deHHE. 3aKOH PaIMOAKTHUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKOl KapTUHBI MUPA.

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

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JieMeHTBHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BuTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
ACTPOHOMHH.

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

ConHeuHas cucTema.

Connne. ConHeuyHast akTUBHOCThb. M cTounuk sHeprun ConHIA W 3BE3.
3BE311bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpamMma «CHEKTpajIbHbIA KjIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApaX
raJIaKTHUK.



Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be311si CEBEpHOro MOyIIapus U IPKUE 3BE3/BI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPEeHUE

Ponp ¢usuku uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUYECKOH chepax AedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMHUH B COBPEMEHHOIN HAyYHOM KapTHUHE MHUPA, pOJib (PU3HUYECKOU TEOPUHU
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 6a3oBoro ypoBHsS B 11 kiacce oCyiecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMH MaTEMAaTHKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAay4HbIM (akT, rumore3a, Quinueckas BeJIWYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHH HA OCH KOOPIWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUS B )KMBOMW MPUPOJIE, IEUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIABIX
TeJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHau3.

l'eocpagpua: wmarHuTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonoeus: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAs OMNTHKA,
coJIHEeUHas barapes.



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

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh TOCTHKEHUE CIIETYIONTHX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0JKHbI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TNO3UIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, pacCUIMPEHHE >KHU3HEHHOTO
OMbITAa M OMbITA JEATEIbHOCTH B IMPOILIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIBHOU IEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3MLKN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOI0 OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpECAX I'PakIaHCKOro
o011ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allY;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM AESITENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTHU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM
POCCHMCKMX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMS;

CHOCOOHOCTh OILIEHHMBAaTh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIE PEIIEHUs,
OPUEHTUPYACh Ha MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsi SCTETUKY HAY4YHOT'O TBOPYECTBA,
npUCyIIEro (pU3nyecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm MnpodhecCHoHaNbHONU AEATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKON M TEXHUKON, yMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyaymieit mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC T1JIaHBI;



TOTOBHOCTBH M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(UMK Ha TIPOTSKCHUH BCEH KU3HU;

6) 3K0JIOrNYecKOro BOCIIMTAHNS

C(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPhl, OCO3HAaHHE TJIOOAIBHOTO
XapakTepa dKOJOTHIECKHUX MPodIIeM;

TUTAHUPOBAHKE U OCYIICCTBIICHUE ACHCTBUN B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHUS IeJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIipeHre OIbITa JIEATEIBHOCTH SKOJOTMYSCKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (GU3HUECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAYYHOH JEATEIHHOCTH, TOTOBHOCTH B IPOIECCEe
U3ydeHUss  (U3HKU  OCYHISCTBJIATH TPOSKTHYD H  HCCIIEOBATEILCKYIO
JeSITEIIBHOCTh HHIUBUYaIbHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBU:
CaMOCTOATENLHO  (QOpMYyJIMpOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEENATh 1€ JCSITeNIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
TOCTYKCHHSI,
BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pazpabarbiBaTh MJIaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATePUATLHBIX PECYPCOB;
BHOCHTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIhTaTOB
IEJISIM, OIICHUBATh PUCKH TIOCIEACTBUIN ACITCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEAIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIILICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3zoBble ucciaeaoBarebCKue 1eCTBUA:
BIAJCTh HAyYHOW TEPMUHOJOTUEH, KIIIOUEBBIMH TOHITHUSIMU M METOJAMH
buznueckoil HayKu;
BJIAJICTh HaBBIKAMHU y4eOHO-HCCIICIOBATEIBCKON M MPOCKTHOMN JESITEIIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIICHUs 3a1ad (U3UYECKOTO COJCpKaHUs, MPUMCEHCHHUIO Pa3IuYHBIX
METOJIOB ITO3HAHHSI,
BJIAJCTh BHWIAMH JCATEIBHOCTH II0 IIOJYYCHUIO HOBOTO 3HAHUS, €0
WHTEPIPETAlNHA, TMPEeoOpa30oBaHUI0 M TPUMEHEHUIO B Pa3IMYHBIX yUeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;



BBISIBIIATH TNPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
NEATETLHOCTH, B TOM YHCJIC TIPH U3YYCHUH (PU3HKY;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 0O0JIaCTh
KU3HEICITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001aCTeH;

BEIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHATIBHBIC TTOAXOBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU MOJydYeHUs] UHPOpMauu (HU3HUECKOTO COICP>KaHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOWCK, aHaJM3,
CUCTEMATHU3AIMI0 U HHTEpIpEeTanuio MHGOPMAIMK Pa3IU4HbBIX BHUIOB U (HOpM
MPE/ICTaBIICHNUS,;

OILICHUBATh JJOCTOBEPHOCTH MHPOPMAIIUH;

WCIIOJIB30BaTh  CPEACTBa  WH(MOPMAITMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/lad ¢ COONIOJICHUEM TpeOOBaHUM HSPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax c
y4€TOM Ha3zHadeHUsI UHPOPMAIIUU U TIEIEBOUM ayIUTOPHUH, BHIOUpAsi ONITUMAIIbHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1elCTBUS:

OCYIIECTBIISITH OOIIEHUE HA YpOKaX (PU3UKK U BO BHEYPOUHOM JESITEIHHOCTH;

pacro3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CHUTyallud MW  CMAT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOKO TOYKY 3PEHUSI C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPECTB;

MMOHUMATh U MCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHON U WHIWBUIYAIBHOU
paboThI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU € Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO WICHA KOJUIEKTUBA,

NPUHMMATh LEJIM  COBMECTHOM  JEITEIIbHOCTH, OPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;



OLICHUMBATh Kaue€CTBO CBOEr0 BKJAJa M KaXJOr0 yYacTHUKA KOMAaH/bl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYUIIECTBJISTh TO3UTUBHOE CTPATETUYECKOE IMOBEJACHUE B PAa3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe JeHCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO JACSITEIBHOCTh B 00JacTU
Gu3MKKM U acTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENTFHO COCTaBJATh IUIAH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ yU€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTH 3a PEILIECHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYyIULUU B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyAaIlMsIM, BHOCUTh KOPPEKTHUBHI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJa/JIeTh HABBIKAMH  MO3HABAaTENbHONM  pedrekcuu Kak  OCO3HAHUSA
COBEpIIAEMBIX JEHCTBHUI M MBICIUTENBHBIX MPOILECCOB, HMX pPE3yIbTaTOB U
OCHOBAaHUIA;

UCIOJIb30BaTh MPUEMBI PeQIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOIO
peleHus;

YMETh OLIEHUMBAaTh PHUCKH U CBOEBPEMEHHO IPUHUMATh pEIIEHUS MO0 HX
CHIKEHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYTUX MpU aHaJIU3€ pPe3yibTaTOB
JeSITeJIbHOCTH;

NPUHUMATH CeOsl, TOHNMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTMX TpU aHaUW3e pe3yIbTaToB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce qocTHKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpEIHEro oOImero oo0pa3oBaHMs Yy OO0ydYarOIIUXCs
COBEPIICHCTBYETCS HMOIIMOHAITbHBIH WUHTEIJICKT, MpeoIararoun
c(hOpMHPOBAHHOCTH:



CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHIC, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAILHOUN ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
YMOIIMOHATBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAaIIMH, BKIIOYAIONICH CTpEeMIICHHE K JOCTIDKEHHUIO eI U
yCIIeXy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOMS W3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €ro TMpH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HUHTEPEC U pa3peniaTb KOH(PIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy obydenuss B 10 kjacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B TPAKTUYECKOMN JEATEIHHOCTH JIOJICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YyYEHHBIX (U3HUECKUX MOJIEIEeH:
MaTepualibHas TOYKa, MHEpIUAJIbHAS CUCTEMAa OTCU€Ta, aOCOIIOTHO TBEPIOE TEINO,
UJICANIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKHUH 3apsi MPU PelIeHnH (PU3NISCKUX 3a/1a4;

pacno3HaBath (U3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETHYCCKONH TEOPHUU CTPOCHHS BEIISCTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBIDKEHWE, CBOOOJHOE TajeHue TeJ, IABMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3aumojeicTeue Ten, auddys3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE >KUJIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJl IIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHE, UCMApPEHHE, KOHJEHCAIMs, IJIABJICHUE, KPUCTAUIM3AIs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCyZle, CBSI3b MEXKIy IapaMeTpaMu COCTOSHHS Ta3a B  HM30MpoIlleccax,
AIIEKTPU3AIUS TEJI, B3aUMOJICHCTBUE 3aPs/IOB;

ONKMCHIBATh MEXAHWYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpAWHATa, MyTh, MEpPeMeElIeHrne, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIBC TeJla, KHHETHYECKasi DHEPrys, MOTCHIMANbHAS DHEPTHUsS, MEXaHUYEeCKas
paboTa, MexaHWYecKass MOIINHOCTh, NPH OIMCAHWW TPABUJIBHO TPaKTOBATh
(GU3MYECKUI CMBICT HMCIOJIB3YeMBIX BEIMYMH, WX OO0O3HAYCHUS W CIWHHIIBI,
HaXOoJUTh (OPMYJIBI, CBA3BIBAIONIUE JMAHHYIO (U3UYECCKYIO BEIMYHUHY C JAPYTUMHU
BEITUYMHAMU;



OMKCHIBATh W3yYEHHBIE TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHMSI,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKash PHEPTysi XaOTHYECKOTO JBIM)KCHHUS MOJICKYJ, CpeIHEKBaIpaTHIHAs
CKOPOCTb MOJIEKYJI, KOJHWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padbora rasa,
KO3(GUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENsA; IPH OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICH HCIOJBb3yeMbIX BEJIMYHMH, WX
0003HaYCHUSI W CIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIC JICKTPUYECCKUE CBOMCTBA BEIIECTBA M DJICKTPUUECKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
IEKTPUUECKOE TMOJIe, HAMPSIKEHHOCTD TOJIS, MMOTEHITHAN, PA3HOCTh MOTEHITUATIOB,
IpU ONHWCAHWH TIPABWJIBHO TPAaKTOBAaTh (DU3WYECKUNA CMBICT HCIOJIB3YEMBIX
BEIIMYMH, WX OOO3HAYCHMS W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMM;

aHAJTU3UPOBaTh (U3UYCCKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUe
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
NPUHINAN CYNEPNO3UIIUA CHJI, TIPUHITUII PABHOIMPABUS HHEPIHATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETHYECKYIO0 TEOPHUIO CTPOCHHUS BEIECTBA, TI'a30BbHIC
3aKOHBI, CBSA3b CpPeHEH KMHETHYECKOW PHEPTruU TEIUIOBOTO JBHKEHUSI MOJICKYII C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3idyaTh CJIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs MX O€30IMACHOTO WCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJTHATDh OKCIICPUMEHTHI 110 HCCIICAOBAaHUI0 (DHU3NYECKUX SBICHUN M
MPOIICCCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUM, NMPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
(GhopMyIMpPOBaThH BHIBOJIHI,

OCYIIECTBIISITh MPSAMBIC M1 KOCBEHHBIC M3MEPEHUS (DU3NUSCKUX BEITMYHH, IPU
TOM BBIOMpaTh ONTHMAJBHBIA CHOCOO W3MEPEHUS W HMCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpOBaTh PE3yIbTaThl IMOTYYCHHOW 3aBUCHUMOCTH (DU3WYCCKUX BEIUYMH B
BH/IC TAOJINII ¥ TPpa(pUKOB, JEJIaTh BEIBOABI IO pe3yjIbTaTaM MCCIICIOBaHNUS,

COOJI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
000pyIOBaHUS;



pemiate pacu€THBIC 3aJaud C SBHO 33JaHHOM (U3UYECKON MOJEIbIo,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe I €€ pelIeHUs], TPOBOJUTh PACUYEThl M OIIEHUBATH PEabHOCTh
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C ONMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEJCTAaBJICHUS yueOHOW W HAYYHO-TIONMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(OPMAIIHIO;

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

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpH OOpallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM IKOJIOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH Cpee;

paboTath B TpYIIE C BBHINOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBaTh palbOTy TPYIIbI, pPalMOHAIBLHO pacHpeAcysiTh OO0S3aHHOCTU W
IJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAlMAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K koniy obOyuenuss B 11 kJiacce npeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIMIMNXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECUHBI UCTOUYHUK CBETA, SIACPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacno3HaBath (U3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ACHUCTBUSA TOKA, B3aMMOJCHUCTBUE
MAarHUuTOB, JJICKTPOMArHUTHAs WHAYKLHS, JI€MCTBUE MAarHUTHOTO TMOJISI Ha
MPOBOJAHUK C TOKOM W JBIKYIIUWUCS 3apsiji, JJIEKTPOMArHUTHbIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W TOOJNSpU3alUsg CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIIEKTpa aroMa BOJIOPOJA, €CTECTBEHHass W HWCKYCCTBEHHAs
PaINOaKTUBHOCTb;



OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  TMPOBOJAMMOCTb  pa3IMYHBIX  Ccpel) W
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBI:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJsA, cwia Awmmepa, cuna JlopeHia, MHIYKTHBHOCTb
KAaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEW, MEPUOJ M YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpe, 3apsi W CWia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU ONHUCAHWHA TPABUIBHO TPAKTOBATH (PU3UUYECKHMA
CMBICII UCIIOJb3YEMbIX BEJIMYMH, MX OOO3HAUYCHUS U EAUHUIIBI, YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

ONUCHIBATh HW3YyUYCHHBIE KBAHTOBBIC SIBJICHUS W TMPOLECCHI, HCIIOIb3Ys
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, MEPUO/I TIOJypaciajia, SHEPTHsl CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IHUHHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHaIU3UpoOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapasjieibHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH TPSIMOJUHEHHOTO PaclpOCTpaHEHUsI CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa Mg portorddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHHUMOCTH;

ONpENIEIATh HAIIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JIopeHna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/I1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBaTh mpobiieMy/3agadyy M THUIOTE3y Y4eOHOro AKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpPOBaThH BHIBOJIHI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpsIMBIX M3MEPEHMH: IMpPU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpa(uKoB, JAeNaTh BbIBOJBI [I0 PE3yJIbTaTaM UCCIIEIOBAHHUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax Yy4eOHOTO SKCIEpPHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BAHUS;

pemiate pacu€THBIC 3aJa4d C $BHO 3aJaHHOW (DU3MUECKON MOJENbIo,
UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4U
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATbHOCTH
MOJIy4YEHHOTO 3HAUeHHS (PU3UUECKOUN BEIIMYUHBI,

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OINOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIONB30BaTh  MPU  pPELIEHMH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJCTaBICHUS y4eOHOW W HAYyYHO-TIOMYJISIpHON MH(pOpMalUy, MOIYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAaIIMH, NOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBHS MX 0€30MacHOr0 HCIOJIb30BAHUS B MMOBCEIHEBHOM
KU3HH;

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

UCIIOJIb30BaTh TEOPETUUECKHE 3HAaHUS MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOI0
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

HauMeHoBanue pa3aesoB M TeM
Ne i/ pasi

NPOrpamMmbl

KoauuyecTBO 4acoB

Bcero

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypPChl

Paznes 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemartuka 5 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHCHUS B MEXaHUKE 6 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM

3.1 9 bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
TEOpHH
3.2 OCHOBBI TEPMOJIMHAMUKH 10 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
3.3 ggg;ifgﬁgpii?;ﬁlmﬂ petecta. 5 bub6mmoreka LHOK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DnexTpocTaThKa 10 bubnuoreka LIOK https://m.edsoo.ru/7f41bf72
4.2 HOCTOAHHRII IICKTPHHICCKHH TOK. 12 bu6moreka [IOK https://m.edsoo.ru/7f41bf72
TokH B pa3muyHbIX Cperax
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KITIACC

Komriecrso JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI yacoBs
o0pa3oBaTebHbIE PECYPChI
Bcero
Paznen 1. JIEKTPOANHAMUKA
11 MaruuTtHoe nose. DIeKTpOMarHuTHas HHAYKIHS 11 bubmuoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUS 1 BOJIHbBI
2.1 MexaHuueckue U JeKTPOMarHUTHhBIE KOJIeOaHus 9 bubnuoreka L{OK https://m.edsoo.ru/7f41c97c
2.2 MexaHnYeCcKUEe U 311€KTPOMATHUTHBIE BOJIHbI 5 bubnuoreka L{OK https://m.edsoo.ru/7f41c97c
2.3 Onrtuka 10 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
Htoro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1 OcCHOBBI CIEIMATILHON TEOPUU OTHOCUTEILHOCTHU 4 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTBHI KBAHTOBOM ONTHUKH 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE 571p0 5 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15
Paznen 5. JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU
5.1 DeMeHThl aCTPOHOMHUU M aCTPOPHU3IUKU 7 bubmuoreka LIOK https://m.edsoo.ru/7f41c97c
HWroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE
6.1 O6o06matoniee MOBTOPEHUE 4 bubmuorexa [{OK https://m.edsoo.ru/7f41c97c
Nroro no pazgeny 4
PesepBHOe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoimuecTBo 35 5
Newn  Tema ypoka YACOB ;‘Icel("l;:[l))(l)ﬂﬂble uu¢poBbie 00pa3oBaTebHbIE
Bcero peeyp

1 Pusuka — nayka o npupoje. HayuHbie MCTO/b! M03HAHMA 1 Bu6miorexa [IOK https:/m.edsoo.ru/ff0c32e2
OKPYXKaIoILIero MUpa
Ponb 1 MecTo Qu3HKH B )OPMUPOBAHUU COBPEMEHHOMN

2 Hay4YHOU KapTUHBI MUpPa, B IPAKTUYECKON AESITEIbHOCTU 1 bubnuoreka L{OK https://m.edsoo.ru/ff0c33e6
JIonen
Mexanndeckoe aBmwxeHue. OTHOCUTEIBHOCTh

3 MEXaHUYECKOTro JIBMKeHus. llepemernienne, ckopocTb, 1 bubnuoreka L{OK https://m.edsoo.ru/ff0c3508
YCKOpEeHHe

4 PaBHOMEpHOE IPAMOJIIMHEMHOE JBUKEHUE 1 bubnuoreka [{OK https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE PSIMOJIMHENHOE ABMKEHNE 1 bubnuoreka [{OK https://m.edsoo.ru/ff0c372e

6 CBobonHOe najieHne. Y ckopeHrne cBOOOHOTO NaieHus 1 bubnuoreka [{OK https://m.edsoo.ru/ff0c39cc

7 KpHBosHHEHHOC ABIKCHHE. J{BIKCHHE MaTePHAILHOH 1 Bu6anorexa ITOK https:/m.edsoo.ru/ffoc3ada
TOYKHU TI0 OKPYXHOCTH

8 Hpmsuin otrocuentrocti [amutes. Huepuuankieie 1 Bu6miorexa 1JOK https:/m.edsoo.ru/ff0c3bes
cucreMsl orcyeta. [lepBsiii 3akoH HeroTOHA

9 Macca Tena. Cuna. Tpusmn CYHCPITOSHIIH CHIL Bropoit 1 bubnmoreka [{OK https://m.edsoo.ru/ffOc3be8
3akoH HbroTOHa [t MaTepHaIbHONW TOUKH

10 Tperuii 3akoH HproTOHA /U1 MaTepUAIbHBIX TOYEK 1 bub6muoreka LIOK https://m.edsoo.ru/ffOc3be8

11 3aKOH BCCMHPHOO TArOTCHHS. Cuita TibkectH. Tepsas 1 Bu6anorexa IIOK https:/m.eds0o.ru/ffoc3d00
KOCMHYECKast CKOPOCTb

12 Cuna ynpyroctu. 3akoH I'yka. Bec tena 1 bub6muoreka LIOK https://m.edsoo.ru/ffOc3el8

13 Cuna Tpenns. Koodpuument tpenus. Cuna 1 Bu6morexa LIOK https:/m.eds00.ru/ff0c3f76
COIIPOTHUBIICHUS TPH IBMYKEHUH TeJa B KHUIKOCTH HIIU Ta3e

14 Moctynarem:oe 1 BpaIIATENEHOC ABKKEHHE 30COMOTHO 1 bubnunorexa LIOK https://m.edsoo.ru/ffOc41a6

TBEpHOro tena. MomeHt cuibl. 11nedo cuibl. YcnoBus
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paBHOBECUA TBépI[Ol"O TCJ1a

15

Hmnynsc MaTepuanbHONH TOYKH, CUCTEMbI MaT€pUAIIbHBIX
tTouek. IMmynbe cuiibl. 3aKOH COXpaHEHUS] UMITYJIbCA.
PeakTuBHOE JABM)KEHHE

bubnmoreka [{OK https://m.edsoo.ru/ff0c43d6

16

PaboTa n momHocTh cuiibl. Kunetnueckas sHeprus
MaTepHaabHOW TOUKH. Teopema 00 M3MEHEHU U
KHMHETUYECKOW SHEPruu

bubnmoreka [{OK https://m.edsoo.ru/ff0c4502

17

[TorenunanbHas sHeprus. lloreHnnanbHas 3HEprus ynpyro
neGopMHpOBaHHOW NPYKUHBIL [loTeHIIMaNbHAs YSHEPTUS
TeJ1a BOJU3U MOBEPXHOCTH 3eMJIIU

bubnmoreka [{OK https://m.edsoo.ru/ffOc461a

18

19

[ToreHunanbHbIC U HETIOTEHIHATBHBIE CUJIBbl. CBA3b pabOThI
HEMOTEHIIUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU CHUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM
SHEPTUU

JlaboparopHas pabota «lccrnenoBanue cBa3u pabOTHI
CHUJIBI C U3MEHEHUEM MEXaHUYECKOM YHEPTUu Tejna Ha
MIPUMEPE PACTSKEHUS PE3UHOBOTO KT'yTa

bubmuoreka [{OK https://m.edsoo.ru/ffOc478c

20

21

Konrtponsnas padora no reme «Knnemaruka. JluHamuka.
3aK0oHEBI COXPAaHCHUSA B MCXAHHUKE

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM
teopuu. bpoyHoBckoe asmkenue. Auddysus

bubmuoteka [{OK https://m.edsoo.ru/ffOc4b74

bubnmuoteka [{OK https://m.edsoo.ru/ffOc4dc2

22

23

XapakTtep JBUKEHHUS U B3aUMOJEHCTBUS YaCTHUI] BEIECTBA.
Mogenu cTpoeHMs Ta30B, JKUJIKOCTEH U TBEPABIX TeEIl
Macca monekyn. KonnuectBo Bemectsa. [Tocrosanas
ABoraapo

PDOIII https://resh.edu.ru/

PDIII https://resh.edu.ru/

24

TemnmoBoe paBHOBecue. TemnepaTypa u €€ H3MEepeHHeE.
IIIxana remneparyp Llenbcus

PDIII https://resh.edu.ru/

25

Wneanbsbiii raz B MKT. OcroBHoe ypaBHeHne MKT

bubnmoreka [{OK https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa cpeiHein
KMHETUYECKON YHEPTUM IBUKECHHS MOJIEKYI. Y paBHEHHUE
MenneneeBa-Knanelipona

bubnuoteka [{OK https://m.edsoo.ru/ffOc511e

27

3akon JlanbpToHa. ['a30BbIe 3aKOHBI

POIII https://resh.edu.ru/
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JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH

28 MEXy TapaMeTpaMH COCTOSIHHS Pa3peKEHHOTO ra3a .

29 Vsonpouecce! B HIcaIbHOM rase 1 HX rpaguieckoe 1 bubmuoreka I{OK https://m.edsoo.ru/ff0c570e
npe/ICTaBICHUE
BHyTpeHHsIsI SHEPTUS TEPMOIUHAMUYECKON CHCTEMBI U

30 crocoOb! e€ n3mMeHeHust. KoamdecTBo TerioTel u padoTa. 1 bubnmoreka [{OK https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs1 )HEPTUsl 0OTHOATOMHOTO UCaIbHOTO ra3a

31 Buael Terionepenauu 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c5¢36

30 VY aenbHast TEIIOEMKOCTb BeIICCTBA, KosmdecTBo TEroTh 1 Bu6morexa LIOK https://m.edsoo.ru/ff0c5c36
npu Teruionepeaade. AauadaTHbIN mporece

33 HlepBbiii 3aKk0H TEPMOAHAMHUKH H CTO MPHMEHCHHC K 1 bubmmoreka [{OK https://m.edsoo.ru/ffOc5efc
U30TIpoLIeccaM

34 Heobparumocts, nponeccos s npupoxe. Bropoii sakon 1 Bu6miorexa LIOK https:/m.eds0o.ru/ff0c6230
TEPMOJIMHAMHUKHU

35 [Tpunmun geictBust u KII1/] TernmoBoi MamuHb 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c600a

36 ukn Kapuo u ero KIIJ{ 1

37 DKoJornyeckre npoodaeMbl TEIIOHEPTeTHKU 1

38 Obobmaronit ypox «Monexynapuas pusuia. OCHOBb! 1 bubmmoreka LIOK https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHKI

39 Konrpomsras padora no Teme «Mosexyipuas dusmka. 1 bubmmoreka [{OK https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTTHAMHKI

40 [TapoobpazoBanue u koHaeHcanus. Vicnapenue u KuneHue 1 bubnuoreka [{OK https://m.edsoo.ru/ff0c63b6

41 AbcomoTHs M OTHOCHTEINBRAA BIKHOCTE BO/YXA. 1 Bu6suorexa [TOK https:/m.edso0.ru/ff0c64d8
Haceiennsrii map
Tsépnoe teno. Kpucramueckue u amopQHble Tena.

42 AHU30TpONUs CBOMCTB KpucTaioB. Kukue KpucTaibl. 1 bubnuoreka [{OK https://m.edsoo.ru/ffOc65f0
CoBpeMeHHbIE MaTepHalIbI

43 Inapienme i KpuCTaLIH3AMKA. Y ICbHas TeroTa 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0c6708
riaBseHus. Cyomumanus

44 YpaBHeHHUe TeIIoBOro HajgaHca 1 bub6muoreka LIOK https://m.edsoo.ru/ff0c6820

45 DnekTpu3anus Ten. DIeKTpuueckui 3aps. JIsa suga 1 bubnmoreka [{OK https://m.edsoo.ru/ffOc6bcc
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OJICKTPHUYCCKUX 3apsA10B

46

47

[TpoBOAHMKY, TUANIEKTPUKU U TOTYIIPOBOIHUKHU. 3aKOH
COXpaHEHHUsI AJIEKTPUUYECKOTO 3apsiia

BsaumoneiictBue 3apsiioB. 3akoH Kynona. Toueunslit
JIEKTPUUECKUI 3apsia

bu6mmoreka LIOK https://m.edsoo.ru/ffOc6bcc

bu6mmoreka LIOK https://m.edsoo.ru/ffOc6ced

48

HanpsxénnocTs asekTpuyeckoro nois. [puamun
CYNEPHO3HIMU NEKTPUUECKUX TToneH. JInHun
HANPSKEHHOCTH

bubnmoreka [{OK https://m.edsoo.ru/ffOc6df2

49

50
o1
52

Pabota cun anexkrpocraTudeckoro noss. [Torenima.
PasnocTh IOTEHIINAIOB

HpOBOI[HI/IKI/I " JUBJICKTPUKHU B 3JICKTPOCTATHUYCCKOM I10JIC.
I[PIE)JICKTPH‘I@CK&?I IMPOHULIACMOCTDb

OnexrpoéMkocTh. Konnencarop

DEeKTPOEMKOCTB IIJIOCKOTO KOHAEHCATOpa. DHEPIus
3apsHKEHHOr0 KOHJIeHcaTopa

bubnuoteka LHOK https://m.edsoo.ru/ffOc6f00

bubmuoreka [{OK https://m.edsoo.ru/ff0c7018

bubnuotexa LJOK https://m.edsoo.ru/ff0c7126

bubnuoteka [{OK https://m.edsoo.ru/ffOc72c0

53

54

JlaGopatopHas pabota "M3mepenue 31eKTpoEMKOCTH
KOHJIeHcaTopa"

[IpyuHIMN 1EeNCTBHS U IPUMEHEHHE KOHIEHCATOPOB,
KOIIMPOBAJIBHOIO ammapara, CTpyWHOro IpuHTEpa.
DneKTpocTaTHUecKast 3alliuTa. 3a3eMJIeHIe
3JIEKTPONIPUOOPOB

PDOIII https://resh.edu.ru/

55

56

57

DNEeKTPUYECKUH TOK, YCIOBHUS €ro CyIECTBOBAHMUS.
[ToctosinnbIil ToK. Cuna Toka. Hanpsixenue.
Conportusnenue. 3akoH Oma JJ1s1 ydacTKa Henu
ITocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE
COeZIMHEeHUE NMPOBOAHUKOB. JlabopaTopHas padora
«3y4eHne CMEIaHHOTO0 COEIUHEHUS PEZUCTOPOB)

PaboTa 1 MOIIIHOCTH ANEKTPUIECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

PDIII https://resh.edu.ru/

bubnmoreka [{OK https://m.edsoo.ru/ffOc74f0

bubnuoteka [{OK https://m.edsoo.ru/ffOc7838

58

3akoH OMa AJid OJTHOM (3aMKHYTOM ) SIEKTPUUYECKOM 1EH.

Kopotkoe 3ambikanne. JlabopaTopHas padora «3mepenue
O/1C ncToyHuKa TOKa U €ro BHYTPEHHETO CONIPOTUBIIECHUS

bu6mmoreka IIOK https://m.edsoo.ru/ff0c7ae0
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:‘)J'IGKTpOHHaﬂ IMPpOBOAUMOCTD TBépI[BIX METAaJJIOB.

59 3aBHCHMOCTH CONMPOTHBIICHUS METAJLIOB OT TEMIICPATYPBI. 1 POIII https://resh.edu.ru/
CBepXnpoBOIUMOCTb

60 DJIEKTpUUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX 1 POIII https://resh.edu.ru/
MyYKOB
[ToynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAs

61 npoBouMocTh. CBOMCTBa p—N-Tiepexoa. 1 bubmuoteka [{OK https://m.edsoo.ru/ffOc84ae
[TonynpoBoHUKOBBIE TPUOOPHI
DNEKTPUYECKHIA TOK B pAaCTBOPAX M pacIliaBax

62 3JIEKTPOJUTOB. DIEKTPOIUTHYECKAS JUCCOIIUALIMS. 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHN3

63 DJIeKTpUICCKHUT TOK B rasax. CamocTosrenpibiii n 1 bubmuoteka [{OK https://m.edsoo.ru/ffOc84ae
HECaMOCTOSITeNbHBIN pa3psia. Monuus. [lnazma
DneKTprdecKue MpruOOpPhl U YCTPOMCTBA U UX

64 IpakTUYecKoe npuMeHenue. [IpaBuna TeXxHuKu 1 bu6nuoreka L{OK https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY) 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0c88be
KonTpoabHas pabora o Teme «IeKTpocTaTHKA.

66 [TocTosiHHBIN 1eKTpUYeCKUi TOK. TOKM B pa3iIn4HbIX 1 bub6nuoreka LIOK https://m.edsoo.ru/ffOc8a8a
cpemax»

67 'l')esep BHBIH YPOIK. K(,),HTp OMLHAs PaboTa Mo TeMe 1 bubmuoreka [{OK https://m.edsoo.ru/ff0c8c56

DNeKTpOJUHAMHKA
68 PesepBHblit ypok. O6o0maronmii ypok no remam 10 kiacca 1 bu6numoreka LIOK https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KIIACC

KosmuectBo
Newn | Tema ypoxs opasasaTemaute pecypess
Bcero
1 ITocTossHHBIE MAarHUTHI M UX B3auMoJencTBue. MarautHoe noJjie. Bexrop 1 bubmuorexa [IOK
MarHUTHOW MHAYKIUK. JINHUM MarHUTHOW MHAYKIUU https://m.edsoo.ru/ff0c9778
5 MaruauTHoe 1oJie MpoBoIHUKA ¢ TOKOM. OnbIT IpcTena. Bzaumoneiicteue 1 bubnunoreka LIOK
MIPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas padoTa «/3ydueHne MarHuTHOTO MOJISI KaTYIIKU C TOKOM 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0c98fe
elCTBHE MarHUTHOTO TOJI Ha IPOBOJHUK ¢ TokoM. Cuina Ammepa.
4 JII[a6opaTopHasl pabora «I/IcCJIeIL01Is)aHHél JEHCTBUSI TTOCTOSTHHOT'O MI;FHI/ITa Ha 1 bubmnorexa [IOK
https://m.edsoo.ru/ff0c9acO
PaMKy ¢ TOKOM»
5 JleiicTBre MarHUTHOTO TOJISL HA IBIKYIIYIOCS 3apsDKEHHYIO yactuiy. Cuna 1 bubnnorexa [JOK
Jlopenna. Pabora cuinsl Jlopenua https://m.edsoo.ru/ff0c9df4
6 DnekTpoMarHuTHas HHAYKIus. [loTok BekTopa marauuTHOU uHAYKIMU. DJ]C 1
MHIYKIUU. 3aKOH 3JIEKTpOMarHuTHou nuaykuuu dapazges
7 JlaGopaTtopHast pabota «MccienoBanue siBICHUS AIEKTPOMArHUTHON 1 bubnnorexa [JOK
WHIYKIUW» https://m.edsoo.ru/ffOcal50
8 NuaykTtuBHOCTD. fIBNneHne camouHaykuuu. 9J{C caMOMHAYKIIMU. DHEPTUst 1 bubmuorexka [IOK
MarHUTHOTO TIOJISI KATYIIKHA C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/ff0ca600
TexHu4YecKne yCTPOMCTBA U UX MPUMEHEHHE: TIOCTOSTHHBIE MAarHUTHI,
9 DJIEKTPOMArHUTEI, JIIEKTPOABUTATEIb, YCKOPUTEIN DJIEMEHTAPHBIX YaCTHII, 1 POII https://resh.edu.ru/
WHIYKITMOHHAS TIeYh
. bubnuotexa [JOK
10 O6o06matomuii ypok «MarautHoe moje. IIeKTPOMarHUuTHAST HHTYKITHSI 1 hitps://m.e dsogru /ff0cab8?
11 KonTtponbHas pabora no Teme «MaruuTHoe 1nose. JJ1eKTpOMarHuTHas 1 bu6muoreka [JOK
VHIYKIUSD) https://m.edsoo.ru/ffOcad58
12 CBoOo1HBIE MeXxaHHUecKHe KoeOaHus. ['apMoHndecke KonebaHus. 1 bubmuoteka [IOK
YpaBHeHue rapMoHUUecKuX Konebanuii. [IpeBpaiienue snepruu https://m.edsoo.ru/ff0caf06
13 JlaGopatopHas pabota «lccnenoBanue 3aBUCMMOCTH MTEPHUO/Ia MAJTBIX 1



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
https://m.edsoo.ru/ff0ca600
https://resh.edu.ru/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KoJIEOaHMH rpy3a Ha HUTU OT JJJIMHBI HUTHU U MACCEI I'py3a»

Konebatenbublit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHbIE KoJeOaHus B

14 U7CaTbHOM KOJIeOAaTeTbHOM KOHTYpE. AHAJIOTHSI MEXTy MEXaHUYCCKHUMH U bubmnorexa LIOK
o ype. y https://m.edsoo.ru/ff0ch820
3IEKTPOMArHUTHBIMU KOJeOaHUsIMU
15 ®dopmyna ToMcoHa. 3aKOH COXpPaHEHHS YHEPTUHU B UCATHHOM KOJIeOaTEIbHOM bubmmoreka [JOK
KOHTYpE https://m.edsoo.ru/ffOch9c4
16 [IpencraBienue o 3aTyxaromux Kojaedanusx. BolHyX1€HHbIE MEXaHUYECKUE bubmuorexa [{OK
koseOanus. Pe3onanc. BeiHyXIeHHbIE 2JIEKTPOMarHUTHBIE KOJICOaHMs https://m.edsoo.ru/ffOcbb86
[lepemennbIit TOK. CHHYCOUIabHBII NEPEMEHHBINA TOK. MOIIHOCTH
17 MEPEMEHHOTO TOKA. AMIUTUTYTHOE U ICUCTBYIOIIEE 3HAUCHUE CHIIBI TOKA U Bubmorexa HOK
' https://m.edsoo.ru/ffOcbd34
HaAIPSDKEHUS
Tpaunchopmarop. [IponusBoacTBo, nepenaya U NOTpeOIEHUE DIIEKTPUUECKOMI
18 pancopmatop. Ipoussox ped P P POIII https://resh.edu.ru/
SHEPrUuu
19 YCTpONCTBO U MPAKTHUECKOE MPUMEHEHUE SIEKTPHUUECKOT0 3BOHKA, bubmmorexa [JOK
reHeparopa NepeEMEHHOr0 TOKa, JIMHUM JJIEKTponepeaayd https://m.edsoo.ru/ff0cc324
20 DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE dJIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUU B TOBCEIHEBHOM )KU3HU
21 MexaHnueckue BOJHBI, ycioBHs pactipoctpanenus. [lepuoa. Ckopoctb bubmuoreka [JOK
pacnpoCTpaHeHUs U JIJIMHA BOJIHBL. [lonepeyHbie v Mpog0JIbHbIE BOJHBI https://m.edsoo.ru/ff0cca54
bubmmoteka IIOK
22 3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/f0cccOc
23 ONEeKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U ckopocTsk. [lkana bubmmoreka HOK
ANEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
[TpyuHIMIIBI paIOCBS3M U TEIEBUICHUS. Pa3BUTHE CPENICTB CBSI3H.
24 pa > P A pe PDIII https://resh.edu.ru/
aJIMOJIOKALIMS
bubnunoreka LIOK
25 KonTtponbhas padora «Konebanus u BOTHBI» https://m.edsoo.ru/fOcchf8
26 [IpssMmonmHEITHOE pacpocTpaHEeHNUE CBETA B OJHOPOAHOM cpere. ToueuHslii bubnmnorexa [JOK
UCTOYHMK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
7 OTtpaxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHune uzodpakeHut B bubnmnorexa [JOK
TUIOCKOM 3€pKaje https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue ceeta. [lonHoe BHyTpeHHee oTpaxeHnue. [IpenenpHeplil yrou bubmuoteka [JOK
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IIOJIHOI'O BHYTPECHHET'O OTPAXKCHUA

https://m.edsoo.ru/ffOcd7f6

29 JlaboparopHas paboTa «3MepeHue mokasaremns MpeIoMIICHHS CTEKIIa» bubmnorexa LIOK
https://m.edsoo.ru/ffOcd67a
JIunzel. [Moctpoenne nzodpaxenuii B muH3e. DopMyia TOHKOW JTUH3BI. bubnmnoreka HOK
30 .
VYBenuueHue N1H3bI https://m.edsoo.ru/ffOcddle
31 JlaGopaTtopHnas padora «lcciaegoBaHue CBOMCTB U300PKEHHI B JIMH3aX)
32 Hucnepcus ceera. CnoxxHbIN cocTaB Oenoro ceera. L[Ber. JlabopaTopHas POIII https://resh.edu.ru/
pabota «HabutoieHue Aucrnepcuu CBeTa»
33 HNurtepdepennus cBera. Judpakuus cBeta. Judpakimonnas pemeérka buGnuorexa LIOK
) ) https://m.edsoo.ru/ff0ced22
34 [Tonepednocts cBeTOBBIX BOJIH. [lomspusanus ceera bubmiorexa LIOK
' https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOPHI M YCTPOUCTBA U YCIIOBHUS UX O€30MTACHOTO IPUMEHEHUS
['panunbl MpUMEHUMOCTH Ki1accuyecko MexaHuku. [loctynaTel cnenuaibHON bubnuoreka [IOK
36 .
TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf862
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHHU U COKPAILEHUE bubmuoreka [IOK
37 )
JUINHEBI https://m.edsoo.ru/ffOcfa42
38 DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YyacTullbl. CBSI3b MacChl C SHEPTUEH 1 bubnnorexa [JOK
MMITYJIbCOM. DHEPIHUs MOKOSI https://m.edsoo.ru/ffOcfc68
KonrtponsHas padora «OnTrka. OCHOBBI ClIEIIMATILHON TEOPUN bubmuotexa [IOK
39 :
OTHOCHUTEIIBHOCTH» https://m.edsoo.ru/ffOcf6f0
bu6nmorexa LIOK
40 ®oronsl. opmyina [Inanka. DHeprus u UMNIyIbC GoToOHA https://m.edsoo.ru/ffocfel6
bubnunorexa LIOK
41 OtxpeiTre U uccnenosanue Gorordpdexra. Oneitel A. I'. CroneroBa https://m.edsoo.ru/ffoctfcd
42 3akonsl pororddexra. YpaBHenue Diinmrerina st pororddexra. «KpacHas bubmmoreka [JOK
rpanuia» Gorordpdexra https://m.edsoo.ru/ff0d015e
. bubnunorexa LIOK
43 Jasnenue cera. OnwiTel [1. H. JIeOeneBa. Xumudeckoe aelicTBUE CBETa https://m.edsoo.ru/ff0d04a6
44 TexHuuyeckue ycTpoicTBa U MPAaKTUYECKOE TPUMEHEHNE: (DOTOIIEMEHT, POII https://resh.edu.ru/
dboTogaTuuk, comHeUHas OaTapesi, CBETOAMO]]
45 Pemenue 3agad mo reme «J€MEHTHI KBAHTOBOM ONTHUKH bubmuorexa [{OK
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https://m.edsoo.ru/ff0d0302

Mopnens atoma Tomcona. OnbiThl Pesdepdopaa mo paccestHuio o-4acTHII. bubmmoreka [JOK
46 i
[Inanerapnas Mojieb aToMa https://m.edsoo.ru/ff0d091a
bubnunoreka LIOK
47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
48 Nznydenue u nmornomeHnne GOTOHOB MPU MEPEX0JIe aTOMa ¢ OJTHOTO YPOBHS bubmmoreka [JOK
SHEpPruu Ha pyrou. Buasl ciekTpos https://m.edsoo.ru/ff0dOafa
49 Bomnnoseie cBoiicTBa wactuil. Bonnsl ae bpoiinsa. KopnyckynsipHo-BOJIHOBOH bubnnoreka [JOK
nAyanu3M. CIIOHTaHHOE U BBIHY)KICHHOE U3JIyYCHHE https://m.edsoo.ru/ff0d0ca8
50 OtkpeiTue paguoakTuBHOCTH. OnbITH Pe3epdopa mo onpeaeneHuio cocraBa Bbu6moteka [JOK
PaIHOAKTUBHOTO U3JTYyYEHHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiictBa anb(a-, 6era-, raMmma-u3aydeHus. BiusHue paquoakTHBHOCTH Ha
JKUBBIE OpPTraHU3MBbI
OTtkpseiTHE IPOTOHA U HeTpoHa. M3oTombl. Anbda-pacna. DIeKTPOHHbIN U bubmmoreka [JOK
52 9
MO3UTPOHHBIN OeTa-pacnan. ["amma-u3nyuenue https://m.edsoo.ru/ff0d1162
53 DHeprus CBSI31 HYKJIOHOB B sijipe. SepHbie peakiuu. S aepHbiil peakTop. bubmuoreka [IOK
[TpoOaemsbl, MepcrneKTUBBI, IKOJIOTMYECKUE aCHIEKTHI sIIEPHON SHEPTreTUKH https://m.edsoo.ru/ff0d1356
DOnemeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA. MeTo1bl HAOMIOACHUS U
54 €rUCTpaliy dJIEMEHTapHbIX YyacThll. Kpyrieii cton «DyH1aMeHTaabHbIE bubmnorexa [JOK
P paiy P s YHA https://m.edsoo.ru/ffod0e38
B3anMo/ieiicTBusl. EqMHCTBO (hm3nueckoil KapTUHBI MUPay
55 Buy 38é31n0ro Heba. Co3Besaus, spKue 3BE3/bI, IUNIAHETHI, MX BUIAUMOE POIII https://resh.edu.ru/
nBuxkeHue. CoaHeuHas CUCTeMa
56 Connue. ConneyHast akTUBHOCTb. MicTounuk sHeprun CoiHIIa U 3BE3] PO https://resh.edu.ru/
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/1bI TTIABHOU POIII https://resh.edu.ru/
57 nmocJieIoBaTeIbHOCTH. BHyTpeHHee cTpoenue 38E31. COBpeMEHHbBIC
IIPEJICTaBJICHUSI O MPOMCXO0XKIEHUH U 3Boimony CosHIa U 3BE3]
58 Muneunsiii [1yte — Hama 'anaktuka. [lonoxenue u nemxenne ConHua B PDIII https://resh.edu.ru/
l"amaktuke. ["'amaktikn. YEpHbIE IBIPHI B ApaxX ralakKTUK
59 Bcenennas. Pasz6eranue ranaktuk. Teopust bonbmioro B3peiBa. PenukroBoe PDIII https://resh.edu.ru/

u3nydeHue. MertarajiakTuka
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60 Hepemennsie mpo0aeMbl aCTpOHOMHUHT 1

61 KoHTposbHas pabota «J1eMEHTHI aCTPOHOMHUU U aCTPOU3UKI 1 PO https://resh.edu.ru/

62 O606marommuii ypok. Pojib (M3UKH U aCTPOHOMHHU B SKOHOMHYECKOM, 1 POIII https://resh.edu.ru/
TEXHOJIOTUYECKOH, COMAIBHOM U 3TUYECKOH chepax IesTeIbHOCTH YeIOBEKa

63 Oo6o06maromuii ypok. Posib 1 MecTo pHU3MKK U aCTPOHOMUHU B COBPEMEHHOM 1 POIII https://resh.edu.ru/
HAYYHOH KapTHHE MUpa

64 O6o6maromuii ypok. Ponb ¢pusnyeckoii Teopun B GopMUpPOBAHUU 1 POIII https://resh.edu.ru/
NpeCTaBICHUN 0 (HU3NIECKOIN KapTHHE MUPA

65 O6o6marommuii ypok. Mecto Gpu3nueckoit KapTUHBI MUPA B OOIIEM PAIY 1 POIII https://resh.edu.ru/
COBPEMEHHBIX €CTCCTBCHHO-HAYYHBIX MPEACTABICHUH O IPUPOJIC

66 PesepBHbIi ypok. MarHuTHOE 110J1€. DICKTPOMAarHUTHAS MHTKIIHS 1 PO https://resh.edu.ru/

67 PesepsHblil ypok. OnTuka. OCHOBBI ClIEIMAIbHOW TEOPUU OTHOCUTEIBHOCTH 1 POII https://resh.edu.ru/

. bu6nmorexa LIOK
68 Pesepnsrit ypok. KBantoBas gusuka. DieMeHTH aCTPOHOMHH U acTPO(U3UKH 1 https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkiinonepHoe oomecTBo «M31aTenscTBo
«ITpocsenieHue»

» ®usuka, 11 knacce/ KacssaoB B.A., O611ecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. ®I'OC COO

2. ®enepanbHas paboyas mporpamMma CpeaHero oomero oopa3zoBaHus
N300pa3uTeIbHOC UCKYCCTBO (JIJIs 5—7 KJIacCOB 00pa30BaTEIbHBIX OPraHUu3aIni)
3. Uudopmanmonnas cuctema ®I'NC "Mos mkona”

4. Ilopran «EauHoe cosiepxanue 00pa3oBaHU»

5. bubmoreka [IOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Uadopmanunonnas cucrema ®I'MC "Mos mkona" https://myschool.edu.ru

2. IMoptan «Exunoe comeprkanue odpazoBanus» https://edsoo.ru

3. bubmuoreka I1OK https://edsoo.ru/metodicheskie-materialy
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