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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUKA TIpernojiaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBsI3e (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4E€OHbIMM mpeaMeramu. B Helt
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTAThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaMm oOy4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IIKoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEeHHe (U3NYECKUX 3HaHWM  ONpenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue ¢Pu3MKu BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAl UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak TMPUHLUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYCCKUX TMPHUIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHW M TEXHOJIOTHUM, a Takke 00CYKIeHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUH, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alluMd IKCIEPUMEHTAIBHOM ACSTEIHHOCTH O0YyUYarOIIMXCA.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIAOOPaTOpHBIX padoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BeigeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOYYarOIIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIC W3MEPCHUS, HWCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPETIOKEHHBIX THTIOTE3.

bonbioe BHUMaHUWE yHaENSETCS PENICHUIO PacYETHBIX W KAueCTBCHHBIX
3agad. [lpu 3TOM nns pacdy€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a7add C SBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBsSICHEHHE TPOTEKaHUS (PU3UYECKHX SIBJICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
($u3MKN Ha YpOBHE CpeIHEro 00IIero o0pa3oBaHusl TOKEH U3yUaThCs B YCIOBUSAX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlUNA st
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3MYecKuX 3HAHUHN U HAYYHBIX JJOKA3aTeNbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TUX 1elield oOecrneunBaeTcsl peleHueM CIeAYIOIUX 3a1a4d B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TMpuUOOpPETEHHE  CHUCTEMbl  3HaHUK 00  oOmMX  (PU3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OObsiCHeHUS (PU3MYECKUX SBJICHUW B TPUPOAEC U ISl TMPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3dNYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e INOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS W TPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIIpE/IENICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO Pe3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSl YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeEINIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUarOIIHNXCA.



COAEPKAHUE OBYUEHUSA
10 KUIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3KcriepuMeHTa YW TEOPUM B MPOILECCE TO3HAHUS TMPUPOJBIL.
OKCcnepuMeHT B (PU3HKE.

MonenupoBanue (U3MYECKUX SIBICHUM W TpolieccoB. HayuHbie TUMOTE3bI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHUpA, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkKeHue. [ 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMelIeHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctb. [lepuon n wacrora oOpamieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YrioM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.

Hamnpapienue CKOpOCTH IIPU ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSAMH, HTPOUJICHHBIMU TEJIOM 34
MIOCIICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yueHnne nBuxKeHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiibxeHusi, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeaIbHOE JIBIXKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue YCTpOWCTBA M MNPAKTHYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpEeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomol

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3ziie, OT uX Jedopmariuu.



HccnenoBanre ycliOBUMI pPaBHOBECHS TBEPAOTO TeNa, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonvt coxpaneHus é mexaHuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHIIBI.

Kunernueckass »Hepruss MarepuaibHOW TOYKM. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHUS. [TorennmanbHas DHEPIUs YIIpYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loreHuuanbHple W HENOTCHUUAJIBHBIE  CHJIBI. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJI C W3MEHEHUEM MEXAHMYECKOW SHEPTHUU CUCTEMBI TEI.
3aKOH COXpAHEHUSI MEXAHUYECKON SHEPTHHU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW DHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paszgea 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKCHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIU CTPOCHUS Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
[enbcus.

Mogens upeanbHoro raza. (OCHOBHOE YypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOM TEOpUM HACaTbHOTO Ta3za. AOCOJIOTHas TeMmIepaTypa Kak Mmepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkama



temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COCTNHEHUM.

OmnbITel 110 1M Py3Un KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aIMOJIEUCTBHS.

Mogenb, WILTIOCTpUpYIOLLIas NPUPOY AABJICHUS ra3a Ha CTEHKU COCYya.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHHU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEKY IapaMeTPpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmoanHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cTIOcO0bI €€ n3mMeHeHus. KonruecTBo TemoTel U pabota. BHyTpeHHsIs
DHEpPrusi  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3JyYCHHUE. Y IEIIbHASI TEIIOEMKOCTh BELIECTBA.
KonruecTBO TEIIOTH NpH TEIUIONEpEaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
WHTEpHIpeTanus padoThl Tasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TemnoBble  MamuHbl.  [IpuHOUNIBI  OEWCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MammuHax. KoadduimeHT moae3Horo
nericTBus TemuioBod MmammuHbl. I{ukn KapHo um ero ko3pduImMEHT IOIe3HOTo
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIIeMbl TEIUIOIHEPTETUKH.

TexHuyecknue yCTpOMCTBA MW TMPAKTUYECKOE TPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHIUIIUOHED.

Llemoncmpayuu



W3meHeHue BHYTpEHHEH HHEpruy Tejla MPU COBEPILICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Tea IpH TeIionepeiaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3ayxa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammniwie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEIIbHAS BIAXHOCTh BO31yxa. HaceklmeHHbli map. YaenbHas TeIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3aius. Y aefibHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanus U MIaBJICHUS KPUCTAJUIMYECKOTO BEIIEeCTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JDiaekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

DnekTpu3anmsi Tel. OJEKTpUYEeCKHil 3apsan. JlBa BHuaa 3IEKTPUYECKUX
3apsiioB. [IpOBOJMHUKH, TUANEKTPUKU U TOJYNPOBOIHUKH. 3aKOH COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUUYECKUil 3apsi.
Onekrpuyeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  IIpuHuumn
CYIIEPIO3ULIAMN DJIEKTPUUYECKUX TMOJIeH. JIMHUU HanpssKEHHOCTH JIEKTPUUECKOTO
OJISL.



PaGora cun  anektpocrarnueckoro  mods.  I[lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jusnexrpruyeckasi MPOHULIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMmopencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B DIIEKTPOCTATUIECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepenne d1eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
IlocnenoBarenpHOE, NapauIeIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akoHn Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHuUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOANMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynpoBOHUKH. CobOcTBeHHas 151 IIPUMECHAs MIPOBOJIUMOCTH
noJrynpoBogHUKOB. CBoicTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIuiaBax  dJIEKTPOJIMUTOB.
DIIEKTPOJINTUYECKAS JUCCOUUALINS. DIEKTPOIIU3.

DJIEKTpUUECKUl TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.



TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETp,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIECHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBII TNO/I, TaJbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomboi

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenue snektposnusa.

MesxknpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 10 kiacce OCyLIECTBISETCS C
y4E€TOM COJEpP)KATEIbHBIX MEXIPEAMETHBIX CBS3€ C KypcamMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qumueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJIETUPOBAHKUE, MOJEINb, U3MEPEHHE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napaboa, runepOosa, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEIayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU M
ra3oB, 2JIGKTPUYECKHE CBOWCTBA METAJIOB, DJIEKTPOJMTUYECKAS UCCOLUAIUS,
rajibBaHUKa.

I'eoepaghus: BIaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIUOHEP, TEXHOJIOTHUHI
MOJYYEHHUS] COBPEMEHHBIX MAaTEpHaJOB, B TOM YHCJI€ HaHOMAaTEpHaloB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,

KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.
11 KIIACC

Paznen 4. JaekTpoanHammuka

Tema 3. Maznummnoe none. IneKmpoOMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMO cyneprno3unuu
MAarHWTHBIX TMOJIeW. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHuTHON
WHIYKIUU T0JIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa JnMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BHKeHUE 3apsHKEHHOM YacTHULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe »3ieKTpuyecKoe TmoJsie. OJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUWHU. OJEKTPOABMXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO ITyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHAYKIIMY MarHUTHOT'O MOJIA.



B3anmoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JevicTtBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHuTHOTO MOTOKa.

SIBeHrEe CaMOMHTYKIIMH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHbBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXVMHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
koJiebanuii. [IpeBpaiiienre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHMYECKUMHU U
AJEKTPOMAarHUTHBEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'UM B UJ€aTbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennbiii  TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBbIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsHKEHMUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOSICHUE AIEKTPUUECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU TMPU MPOU3BOJICTBE JIIEKTpo3HEpruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, TUHUM JICKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENIbHON CHUCTEMBI (MPYKUHHBIMA WA
MaTeMaTUYECKUI MasTHHK).

HaOmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmronenue pezoHanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaAHUSI.



OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAMHEHHWHU PpPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpEIayu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MAacChl rpy3a.

HccnenoBanre MEPEMEHHOTO0 TOKa B LENH W3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKMpPOMAZHUMHbBIE 60JIHbL

MexaHnudeckue BOJIHBI, yciioBusA pacnpoctpanenus. Ilepumon. Ckopoctb
pacnpocTpaHeHuss W JUIMHa BOJIHBL. llomepedHble W MPOJOJIBbHBIE BOJHBI.
HNuTtepdepenus u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOspU3anus, Iudpaxmus,
uHTeppepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHHYecKue YCTPONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue otpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGniogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M
Y4aCTOTON KOJIeOaHMIA.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
npesioMJIeHUE, MoJspu3auus, udpakuus, MHTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacHpoOCTpaHEHUE CBETA B
oAHOpOoIHOM cpene. JIyd cBera. ToueyHbId HCTOYHUK CBETA.



OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHue m3oOpaxeHuil B
IUIOCKOM 3€pKae.

[TpenomiieHue cBeTa. 3aKOHBI IIPETOMIIEHUS cBeTa. AOCONIIOTHBIN OKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroma IOJHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBeta. CiioxkHbI cocTaB Oenoro ceera. LIBer.

CoOupatouie u pacceuBaromive JuH3bl. ToHkasg JsmH3a. DoKycHOe
pacCTOSIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o00pakeHuil B
coOuparoluMx U paccenBarolux JuH3ax. Gopmysia TOHKOW JHUH3bI. YBEJIHYEHUE,
JIaBAEMOE JIMH30M1.

[Ipeneibl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EPEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakus cera. Judpakumonnas pemérka. YciaoBue HaOIIOACHUS
IJIABHBIX ~MAakKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUQPPAKIUOHHYIO PEHIETKY.

[lonspuzamus ceera.

TexHuyeckue yCTpOWCTBAa M IIPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHUKPOCKON, TEJIECKON, BOJOKOHHAas
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu Mukpockomna, TEJIECKOa.

HaOmronenune natepdepeHinm ceera.

Hab6monenune nudpakxium ceera.

HabGmronenne nucnepcuu cBera.

[Tosyuenue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUPPAKIUOHHON PEIIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopHule pabomol

N3mepeHne rnokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaOmronenue nucnepcuu cBera.

Pazges 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH



['paHnibl  NPUMEHUMOCTH  KJIACCUYECKOU MEXaHUKH. [TocTynatsl
CIIEUAIBHOW TEOPUU OTHOCUTEJIBHOCTU: HMHBAPUAHTHOCTH MOJIYJIA CKOPOCTH
CBETa B BAKyyMe€, IPUHLMI OTHOCUTEJIbHOCTH DWHILITEIHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUTAHBI.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C C-)HGpFPIefI H UMITYJIbCOM pCHHTHBHCTCKOﬁ JaCTUIIbI. 9H€pFI/I§I
ITIOKOA.

Paznea 7. KBanToBasi pusuka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEpru (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (pOTOHA.
OTtkpoiTue 1 ucciaegoBanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHas rpaHunar»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEYHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTodddeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mojmens aroma. lloctynater bopa. M3nydenume u morionieHue
(GOTOHOB MpU MEepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHME: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBIL BOJIHBI Ja3epa.

HaOmronenue TMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

HaOmronenue mmHE4aTOro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbIiTel  Pesepdopma  mo  ompeneneHWIo  cocTaBa
paanoakTuBHOrO wu3ny4yeHuss. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHME paaOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsna sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3IIydeHHE. 3aKOH PaJMOAKTUBHOIO pacraja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTeE3 AIEP.

Anepubiii peaktop. TepmosnepHsiii cunTe3. IIpobnembl M MEpPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOJIOIEHUS! M PErHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYECKON KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, sipepHbIit peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YaCTHULL.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanre TpEKOB YacTUIL (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMUM U ACTPOPU3NKH

Ortarbl pa3BUTHs acCTpOHOMUM. [IpHuKiasHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMH.

Bun 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHE.

ConneuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOW IOCIEA0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE NPEICTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLIA U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — nama I'amaktuka. I[lonoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHI B sApax
rajgakTHK.



Bcenennas. Pacmpenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemKkTOBOE M3ITyUEHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNIeHUs MOJIOKEHUSI HEeOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CeBEpHOro MOIyIapus U IpKUe 3BE3/bI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maroniee MOBTOPEeHUE

Ponb Qu3uku W acTpOHOMHM B OSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOI HAy4YHOM KapTHHE MUPA, pOjib (PU3UUECKOIN Teopun
B (opMHUpOBaHMM MpEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nUecKol KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHd B 11 knacce ocylecTBiseTcs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMM MAaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPHUUYECKHUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX IMPOEKUMHA HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHUe IOIAaU TIOCKUX (GUryp u oobémMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUS B )KUBOM MPUPOJE, IEUCTBUE
paJualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
TEJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBIN
aHaJIN3.

l'eoepagusa: wmarHUTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJICKaA3aHUE 3eMJICTPSICCHHUIA.

Texnonoeus: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs T€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,



anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes..

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA
OcBoenue yuebHOro mnpenmera «@Pu3nuka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIIETYIONINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.
JIMYHOCTHBIE PE3YJIBTATDBI
JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOJKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:
1) rpaxaaHCKOro BOCIIMTAHMS:
c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;
NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;
TOTOBHOCTh BECTH COBMECTHYIO AESITEIbHOCTh B MHTEPECAX TPa)KAaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;
YMEHHE B3alMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;
TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;
2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:
c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;
IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;
3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;
CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHWCJIE B
JEATEIIbHOCTU YYEHOT0;
OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;
4) 3CTeTHYECKOT0 BOCTIMTAHHUS:
ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOr0o BOCIIHTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPILATH OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(hOPMHPOBAHHOCTh 3KOJIOTHUECKONW KYJIbTYpPhl, OCO3HAaHUE TJI00aTHLHOTO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YETIOBEUYECTBA,;

pacUIMpeHre OMbITa JIEITebHOCTH SKOJOTUYECKOMW HAMpaBIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM N0 (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTHM HAy4YHOW JIESTEeIbHOCTH, TOTOBHOCTH B IIpoOIlecce
U3ydeHus: (QU3UKA  OCYIIECTBISATH  MPOCKTHYID H  HMCCIEI0BATEIBCKYIO
NEeATeTLHOCTh HHIUBUIYAIBHO U B TPYIIIIC.

METANIPEJMETHBIE PE3YJIBTATDI
IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBHUS
ba3oBble jornyeckue AecTBUS:

CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

OTpEeNENATh e ACATSIBHOCTH, 3aJaBaTh IapamMeTpbl M KPHUTEPUU UX
JIOCTHKEHUS,

BBISIBJIATH ~ 3aKOHOMEPHOCTH W TMPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;

pa3pabarbiBaTh MJIAaH PEHICHUS MPOOJEMBbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX ¥ HEMATePHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
1EJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIIIICHNE TIPU PEIICHNN KU3HCHHBIX MPOOJIEM.

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:

BJIAJCTh HAyYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
bu3nuecKoil HayKH;



BJIa/I€Th HaBbIKAaMHU Y4eOHO-HMCCIIEA0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00JaCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY IOUCKY
METOJIOB pEeUIeHMs 3ahad (PU3UYECKOTO COAECP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YYE€OHBIX IIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PEIICHHUsS 3aJadd  pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTh OPUTrMHAIBHBIE TOAXObI U PEILICHHUS;

CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE albTepHATUBHBIC PELICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HWHTEpIpeTaluio MHPOPMalUU pa3iuYHbIX BUAOB U (opM
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, PECypcoCOEepeKeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYUIECTBJISATH OOLIEHUE HA YPOKaxX (PU3UKU U BO BHEYPOUHOM JAESTEIBHOCTH;

pacno3HaBaThb NPEANOCBUIKM  KOH(DJIMKTHBIX CUTyallud W CMsT4aTh
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa W KAXKIOTO YYAaCTHHKAa KOMaH[bl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3WLHUUA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.
PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATENIbHO COCTABJISITh IUJIAH PEIICHUS] PACUETHBIX M KaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEpILAEMbIX JIEUCTBUM M MBICTUTENbHBIX NPOLECCOB, WX pe3yJbTaTOB U
OCHOBAaHUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OLICHUBAaTh PUCKU U CBOECBPEMEHHO IPUHUMATH PELICHUS II0 HX
CHUKECHUIO;

IIPUHUMATh MOTMBBI M apPryMEHTHl JPYIUX I[PU aAHAJINU3E pEe3yJIbTAaTOB
JIESITENBbHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTMBBI M apPryMEHTHl JPYIUX I[IPU aAHAJINU3E pE3yJIbTAaTOB
JESATEIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpouecce nOCTHKEHUS JIMYHOCTHBIX PE3YJBTATOB OCBOCHHS MPOTrPAMMBI
no (¢u3MKe T ypPOBHS CpeaHEro oOmero oOpa3oBaHUS y OOy4YaroImUXCs
COBEPIICHCTBYETCS SMOLIMOHAJIbHBIN VHTEJUICKT, [IpEAIOJIararo
c(hOpPMHUPOBAHHOCTE:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOILIMOHAIIBHOE
COCTOSIHUE, BUJETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOILIMOHANILHON C(epHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHUs, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHAJILHBIM U3MEHEHHUSM U MIPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIIeXy, ONTHMMHU3M, WHULMATUBHOCTb, YMEHHUE JECHUCTBOBATH HCXOJsl U3 CBOUX
BO3MOKHOCTEH;

AMITATHH, BKJFOUAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIIEHUsI, CHOCOOHOCTh K
COYYBCTBHIO U COINEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIISATh UHTEPEC U pa3pemiaTbh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] PU pPelIeHn: (PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NUYECKUE SBJICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
JJEKTPOJAUHAMUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  IPSAMOJIMHEHWHOE



JBIDKEHUE, CBOOOJHOE TMaJIeHUe TeJ, IBUWXKEHHWE 10 OKPYXHOCTH, HWHEpIHS,
B3aumojencTeue Ten, a1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MUIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, OBBIIICHUE JIABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMHCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpAWHATA, MyTh, MEpPEMEIIEHHUE, CKOPOCThb, YCKOPEHHE, macca Teja, Ccuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHAIbHAS SHEPIusi, MeXaHU4YeCcKas
pabota, MexaHMYecKass MOIIHOCTh; TpPH OIMUCAHWUM NPABUIBHO TPaKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUHUHY C JAPYTUMU
BEJINYMHAMU;

ONMUCHIBATh H3YYECHHBIE TEIUIOBBIE CBOMCTBA TE€I M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi SHEPrus XaOTHUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUUHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIEC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
ANEKTPUUYECKOE T0JIEe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
Ipy ONHMCAHWM TIPABWIBHO TPAaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIb3YyEMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3MUECKHE
3aKOHBI W TIPUHIIUIIBL: 3aKOH BceMupHOTro Tarotenus, |, Il u Il 3akonsr HeroToHA,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
MPUHINN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHS BEIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CJIOBECHYIO
GbOopMYyJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKCHUE W YCJIOBHS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(GbopMyIHpPOBATh BHIBOIHI,

OCYILECTBIATH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (HU3MUECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/IbI OLICHKHU MTOTPEIIHOCTEN N3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIWYUMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B
BUJIE TaOnMIl U rpauKoOB, AeJaTh BBIBOABI IO pe3yJibTaTaM HCCIIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax y4eOHOTrO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U MPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy10BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIOJIB3YS (PU3HUECKHUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PACUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM HA M3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON MHGPOPMAIMH, TTOTYIYECHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJIydaeMyt0 HHPOPMAIHUIO;

PUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO pacHpenensiTh OO0SI3aHHOCTH U
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K kxoHny oOyuenus B 11 kjacce npeameTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U E€OUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHBII HCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pEelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3aAlMsA  CBETa, JHMCIEPCUSl  CBETa,
dbotoanexTpudeckuii 3Pdext (poTodadPdhexT), CBeTOBOE JAaBleHNUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas

PaIlOaKTUBHOCTD;
OMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPAa3IUYHBIX  Cpeda) |

AIIEKTPOMArHUTHBIE SBJIEHUS (TIPOLECCHI), MCHOJIb3Yd (PU3UUYECKUE BEIUYUHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHAYKLOUS MarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHna, MHAYKTUBHOCTH
KATYILIKH, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOTO IIOJIEH, IEPHOJ M YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij W CWja TOKa B MpoIecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl cuja JHMH3bL, NMPU OMUCAHUM MPABWIBHO TPAaKTOBAaTh (HHU3MUECKUN
CMBICJ HCIOJIb3yEMbIX BEJIUYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JPYTUMH
BEJINYNHAMM;

ONMUCHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBJIEHUA W MPOLECCHI, HCIIONb3YS
¢dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, UIMHA BOJIHBI U



4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIUYHHY C JPYTUMHU BEITUYMHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jlxoyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAaHEHUsI MacCOBOr0 4HMcia, moctyiaTtel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMAaTHU4YeCKO€ BBIPAXXEHHUE M YyCJIOBUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

ONPENIEIIATh HANIPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBAThH BBIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HCIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATHh YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TAOIUIl H
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
JESATEILHOCTH C HCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMbIE ISl €€ pEIllIeHus, NMPOBOAUTH Pacué€Thl M OLICHWBATH PEaIbHOCTH
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOPOM HA WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IMpPU  pPELIEHUM  y4dyeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTAaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

OOBSICHATh TPHUHLMIIBI JCHCTBUS MalllMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPU OOpalleHUH ¢ MpUOOpaMyu U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MIOBECHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TpyHIe C BBIIOJHEHHEM pa3JIMYHBIX COLHUAIbHBIX pOJEil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paCCMATPUBAEMOM TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojyie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
Ne nudpoBLIe
Tema ypoka Ipaxkruyeckn Jara op
n/m Bcero  KouTpoabHbIe o0pa3oBaTe/bHbIE
e padoThI
pecypchl
®dusuka — Hayka o npupoze. Hayunsle MmeToasl 1 bubnuorexa [JOK
MO3HAHUSI OKPYKAKOUIEro Mupa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢u3nku B GOpMHPOBAHUHT
COBPEMEHHOM HAy4YHOM KapTUHBI MHUPA, B 1 bubmorexa [JOK
P e P 1P, https://m.edso0.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
MeXaHU4eCcKOro ABmxkeHus. [lepemenienue 1 bubmmorexa [JOK
A - LepeMent ’ https://m.edso0.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
PaBHOMEpHOE MPAMOIIMHENHOE JBUKEHUE 1 bubmmorexa [JOK
P P A https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE JIBH)KEHUE 1 bubmmorexa [JOK
yexop P A https://m.edsoo.ru/ff0c372e
CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO 1 bubnmnoreka [JOK
MagCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe neuxenue. [[Buxenue 1 bubnuoreka [IOK
MaTepUaJIbHOU TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIMTT OTHOCUTENBLHOCTH [ amuies.
HNuepuuanbable cucteMbl oTcueTa. IlepBrlil 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuma. IlpuHIIMT CYTIEpIO3UITN
. P e bubmuorexa [JOK
cui. Bropou 3akon HerotoHa st 1

MaTepUAIbHOU TOYKHU

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
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10 Tperun 3akon HproTOoHA 117151 MaTepUaIbHBIX bubnmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKoH BCEMUPHOTO TsAroTeHus. Cuia TSKECTH. bubnunoreka HOK
IIepBas kocMu4ecKkas CKOPOCThb https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yHpyr e https://m.edsoo.ru/ff0c3el8
Cwia tpenust. Koaddunuent rpenus. Cuiia
13 COTMPOTUBIICHUS IPU JBUKCHUU TEla B bubmmorexa [JOK
P P https://m.edsoo.ru/ff0c3f76
YKUJKOCTH WJTH Ta3e
[ToctynarensHoOe U BpalaTelbHOE ABIKEHUE
14 a0COJIFOTHO TBEPOTO Tes1a. MOMEHT CHIIBI. bubnnoreka [JOK
I1imeyo cunbl. YciioBUs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI
15 MaTepuaibHBIX TOYeK. IMITynbe cuitbl. 3aKOH bubmmorexa [OK
p ' y ' https://m.edsoo.ru/ff0c43d6
COXpaHEHUS UMITyNIbca. PeakTHBHOE IBHKEHHE
Pabota u MmomrHOCTE critbl. KuneTnaeckas
16 sHeprus MmarepuanbHol Touku. Teopema 00 bubmmorexa [OK
P P - P https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUN
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEPTUs ynpyro neGopMupoBaHHOU MPYKUHBI. bubnmnoreka [JOK
[ToTentmanpHas YHEPTUS Tea BOIH3U https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTU 3eMJTU
[ToTeHnManbHbBIE U HEMOTEHIIUATBHBIE CHUITBI.
18 CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C bubnmoreka [JOK
M3MEHEHUEM MEXaHUYECKOU IHEPTUU CUCTEMBI https://m.edsoo.ru/ff0c478c
Tel. 3aKOH COXpaHEHHS MEXaHUYECCKOW YHEPTUU
19 JlaGopatopHas pabota «MccienoBanue cBsizu



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
SHEPI'UH TeJla Ha IPUMEPE PaCTIKEHUS
PE3UHOBOIO KI'yTa»

KonTtponsnas padora no teme «Kunematuka.

bu6mmoreka [IOK

20 Jlnnamuka. 3aKOHbI COXPaHEHUSI B MEXAHUKE https://m.edsoo.ru/ff0c4b74
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
21 KHHETHYECKOW Teopuu. bpoyHoBCKOE bubmorexa LHOK
https://m.edsoo.ru/ff0c4dc2
newkenue. uddysus
XapaxTep JBUKCHUS U B3aUMOJICHCTBHS YaCTHI]
22 BeliecTBa. MoJiein CTpOCHHUS Ta30B, KUAKOCTEH
1 TBEPJIBIX TEIl
93 Macca monekyn. KonnuecTBo BemecTsa.
[ToctosinHast ABoraapo
24 TermmoBoe paBHOBecue. TemnepaTrypa u e€
n3mepenue. [lkana remneparyp Llenscus
o5 WneansHeiii raz B MKT. OcHOBHOE ypaBHEHHE bubnuorexa [JOK
MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemrepaTypa Kak Mepa cpeiHein
26 KMHETUYECKOW SHEPTUH JIBUKEHUS MOJIEKYJI. bubmmorexa [OK
. https://m.edsoo.ru/ffOc511e
VpaBuenne MenneneeBa-Kianeiipona
27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI
JlaGopatopHas pabota «/ccnenoBanue
28 3aBUCHMOCTH MEXAY apaMeTpaMH COCTOSHUS
pa3peKEHHOTr0 raza»
29 N3omnporieccrl B uaeaaIbHOM ra3e u ux bu6mmorekxa [IOK
rpaduueckoe npeacTaBIeHNe https://m.edsoo.ru/ff0c570e
30 BuyTpeHHss sHEprus TepMOAMHAMUYECKON bubnuorexa [IOK

CUCTEMBI U CIOCOOBI €6 N3MEHEHNUS.

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
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KomuuectBo TemnoTs! u pabora. Buytpenuss
SHEPIys OJHOATOMHOI'O MIEAIbHOIO ra3a

31 Buasl Tennonepenaun bubmmorexa [JOK
e fronepen https://m.edsoo0.ru/ff0c5c36
VY nenpHas TENI0EMKOCTh BELIECTBA.
32 Kf)[ J:II:II;c;IBTo l;:n OTBI IIpU TIE-ILIII ornepenaye bubmmorexa LIOK
. . . p fronepenate. https://m.edsoo.ru/ff0c5c36
AnuabaTtHBbIN porecc
33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnoreka [JOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
Heobpatumocts mporeccoB B pupojae. Bropoit bubnuorexa [JOK
34
3aKOH TEPMOJIMHAMUKH https://m.edsoo.ru/ff0c6230
. . bubnuorexa [JOK
35 [Mpunmun neictBust u KII/] TenmoBoi MamuHb https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKoJornyeckre npoodaeMbl TEII0OHEPTeTHKU
38 O6o6maromuit ypok «MomnekymsipHas (hu3uka. bubnuorexa [JOK
OCHOBBI TEPMOJUHAMUKH» https://m.edsoo.ru/ff0c6938
KonTponsHas pabora no teme «MonekynspHas bubnuoreka [IOK
39
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pazoBanue u konaeHcamus. Mcnapenue bubnuoreka [IOK
Y KUIIEHHE https://m.edsoo.ru/ff0c63b6
41 AOCONIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bu6mmorexa [IOK
BOo3ayxa. HacelenHslii map https://m.edsoo.ru/ff0c64d8
TBepnoe teno. Kpucramnmyeckne n amo e
42 TeB f HAHIZS(J)I OHI;/II/; ZBOJ;:;IB KKI/II/IC?aHJI\:OE(bHH bubmmorexa [JOK
. P p ’ https://m.edso0.ru/ff0c65f0
Kunkue kpucrtamibl. CoBpeMEHHBIE MATEPUATIBI
43 [InaBnenue u kpucramumMzanus. Y genbHast bubnmnoreka [JOK

tertoTa riaBneHus. Cyoaumanus

https://m.edsoo.ru/ff0c6708
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bubmuoreka [JOK

44 VYpaBHeHHE TEIIOBOTO OanaHca httos://m.edsoo.ru/ff0c6820
45 DJneKTpu3anus Tei. JNeKTpUdecKkuu 3apsaa. JBa bubnmoreka [JOK
BH/JIA DJICKTPUUYECKUX 3aPSI0B https://m.edsoo.ru/ffOc6bcc
ITpoBoIHWKH, TUDJIEKTPUKH U
46 H(I))nprOBO;[HMKI/I. 3a12))H COXpaHEHUs bubmmorexa [JOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
47 B3aumoneuctue 3apsnoB. 3akoH Kyiona. bubnnoreka [JOK
To4YeyHBIN 2IIEKTPUYECKHUU 3apsif https://m.edsoo.ru/ffOc6ced
Hanpsxk€HHOCTB 3EKTPUUYECKOT0 OIS,
48 [TpuHIMI CYyTIEPIIO3UIIUH SIEKTPUUECKUX bubmorexa LHOK
. . https://m.edsoo.ru/ffOc6df2
nosied. JIunuu HanpsHKEHHOCTH
49 Pabota cuit aneKkTpocTaTHuecKoro moJisi. bubnuorexa [JOK
[Morennuan. PasHocTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY U AUDIIEKTPUKH B
50 BJII)CKTPOCTaTI/I‘IGI([JKOM HoI;e. JusnexTpudeckas bubmmorexa [JOK
https://m.edsoo.ru/ff0c7018
MIPOHMIIAEMOCTD
. bubmuorexa [JOK
>1 nexrpochiocts. Komaencarop https://m.edsoo.ru/ff0c7126
59 DIEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnmnoreka [JOK
DHeprus 3apsHsKeHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJEHcaTopa"
[TpuHIUIT NENCTBUSA U IPUMEHEHUE
54 KOH/IEHCATOPOB, KOMMMPOBAIHHOTO amnmapara,
CTPYHMHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE AIEKTPOIpuOopoB
55 DNEeKTPUUECKUN TOK, YCIOBUS €ro
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cymectBoBanus. [locrosunsiii Tok. Cuiia Toxa.
Hanpspokenue. Conporusienue. 3akon Oma jist
y4acTKa 1enu

[TocnenoBarensHOE, MTapaLIEIbHOE, CMEIIAHHOE
COeIMHEHHE TPOBOAHKUKOB. JlabopaTropHas

bubmuorexa [JOK

56 0.5
pabora «3yueHnue cMEaHHOTO COeIMHEHUS https://m.edsoo.ru/ff0c74f0
PE3UCTOPOB
57 PaboTa 1 MOIIIHOCTH AJNEKTPUUECKOTO TOKA. bubnnoreka [JOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0c7838
3akon OMa 715 OJTHOM (3aMKHYTOM)
anekTpuyeckoi uenu. KopoTkoe 3amMmbIkaHue. Eub 10K
nOIMoTeKa
58 JlabopaTtopHnas padora «M3mepenne I1C 0.5
paTopHai p P A https://m.edsoo.ru/ffOc7ae0
HMCTOYHHMKA TOKA M €r0 BHYTPEHHETO
COTIPOTHUBIICHUSI»
DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
59 METaJIOB. 3aBUCUMOCTb CONPOTUBIICHHUS
METAJJIOB OT TEMIEPATYPHI.
CBepXImpoBOAUMOCTh
60 DIEKTPUUYECKUH TOK B Bakyyme. CBOWCTBa
3JIEKTPOHHBIX MTyYKOB
[TonynpoBoaHUKH, UX COOCTBEHHAS U
. bubnuorexa [JOK
61 npuMecHas mpoBoauMocTs. CBoucTBa p—N-
https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBoAHIUKOBBIE TPHOOPHI
DIIeKTPUUECKUH TOK B paCTBOpaX M pacrjiaBax
62 AJIEKTPOJIUTOB. DIEKTPOIUTHICCKAS bubmmorexa [JOK
’ p https://m.edsoo.ru/ff0c82ba
Jcconranus. JIEKTPOIU3
63 DNEeKTpUUYECKUH TOK B razax. CaMmoCTOATEeIbHBIN bubnmnoreka [JOK

)41 HCCElMOCTOSITC.HBHBII/IVpa3p51,[[. MoHus.

https://m.edsoo.ru/ff0c84ae
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ITna3zma

DnekTpuueckue mprudopbl U yCTPOMCTBA U UX

64 npakThyeckoe npumenenue. [IpaBuna TexHuKu 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
N bu6mmoreka [IOK
65 O06006manmui ypok «IEeKTPOTHHAMUKA 1 httos://m.edsoo.ru/ff0ca8be
KonTponbhas pabota no teme
66 «Qnekrpocraruka. [locrosHHbIN 1 bubnnoreka [JOK
ANEKTPUYECKUI TOK. TOKHM B pa3iIu4HbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepBusiit ypok. KontponbHas paborta o teme 1 bubnnoreka [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PeseprHblit ypok. O600maronmii ypok mo 1 bubnnorexka [HJOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne
Tema ypoka Hara oOpa3oBaTe/ibHbIE
n/n Bcero = Konrposbnbie IIpakTudeckue
pecypcsbl
[TocTosiHHBIE MArHUTHI U UX B3aUMOJEHCTBUE.
MaruuTHO€E noJsie. BekTop MarHuTHOM 1 bubmorexa HOK
' pat https://m.eds00.ru/ff0c9778
UHAYKIUK. JIMHUY MarHUTHON MHTyKIIUU
MarnuTtHO€e noJjie IPOBOJHUKA ¢ TOKOM. OTBIT
Opcrena. BzaumoeicTBre NpoBOHUKOB C 1 bubmmorexa [JOK
p ’ p https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabota «3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO IOJII KaTYyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOT'O TIOJISl HA POBOHUK C
tokoMm. Cuiia Amnepa. JlaGopatopHas paborta 1 1 bubmmoreka [JOK
«HccnenoBaHue IeMCcTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy C TOKOM»
JlelicTBME MarHUTHOTO TTOJISI HA JBHKYLIYIOCS
3apshkeHHyro yactuny. Cuia Jloperma. Pa6ora 1 bubnmorexa IOK
P Yo Y P ) https://m.edsoo.ru/ff0c9df4
cuisl JIopeHna
DOnekTpoMarHuTHas HHAYKIus. [ToTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHuTHON
unnayknnn Dapanes
JlabopaTtopHas pabota «lccnenoBanue 1 1 bubnmnoreka [JOK
SIBJIEHUSI DJIEKTPOMArHUTHOW UHIYKITUWD) https://m.edsoo.ru/ffOcal50
NHnykTUBHOCTD. SIBJI€HUE CAMOMHIYKIIMH.
ve Y Bbubmuoteka [IOK
S/1C camOoMHIYKIIMHU. DHEPIUsl MATHUTHOTO 1

ITOJIA KaTyIIKHU C TOKOM. SHGKTPOMaFHI/ITHOe

https://m.edsoo.ru/ff0ca600
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I10JIC

TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MMOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUTHI,

9
AJIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
10 O6o0maromuii ypok «MarauTHoe moJe. bubnmnoreka HOK
DJIEKTpOMArHuTHAs MHTYKIIHS» https://m.edsoo.ru/ff0cab82
1 KonTponbnas pabota no Teme «MaruutHoe bubmmoreka [JOK
rosie. DJIeKTPOMarHuTHasE UHIYKLUS https://m.edsoo.ru/ffOcad58
CB0OOOIHBIC MEXaHHYECKHE KOICOaHUsI.
12 I"apmonunueckue xonebanus. Y paBHEHUE Bbu6mmoteka [JOK
rapMoHuuYeckux kojebanuii. [Ipespaienue https://m.edsoo.ru/ff0caf06
SHEPTUHU
Jlaboparopuas padota «VccienoBanue
13 3aBUCHMOCTH TIEPHO0JIa MAJIBIX KOJIeOaHUi
rpy3a Ha HATH OT JUTMHBI HUTHA U MacChl
rpy3a»
Konebarenbubid KOHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIC KOJICOAHUS B UACATEHOM
14 KOJIEOATEILHOM KOHTYpPE. AHAJIOTHS MEXT Bubmrorexa IOK
ype- Y https://m.edsoo.ru/ff0ch820
MEXaHHYECKUMH U JIEKTPOMArHUTHBIMU
KOJICOaHUSIMH
®opmyna TomcoHa. 3akoH COXpaHEHUS
15 SHEPTHUU B UIEAIHFHOM KOJIEOATEIFHOM Bubmuorexa LIOK
p https://m.edsoo.ru/ffOcb9c4
KOHTYype
[IpencraBienne o 3aTyXaroNMX KOIeOaHUSX.
bu6nunorexa LIOK
16 BreinykeHHbIE MEXaHUYECKUE KOJICOaHMUS.

Pe3onanc. BBIHy)KI[CHHBIe SJICKTPOMArHuTHBIC

https://m.edsoo.ru/ffOcbb86
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KoyebaHus

[Tepemennbid Tok. CHHYCOUIATBHBIA
IIEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOIO

bubnmoreka [IOK

17 TOKa. AMIUTUTYAHOE U JEUCTBYIOIIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHUE CUJIbl TOKA U HAIIPSDKCHUS
18 Tpancdopmarop. [IpousBoacrso, nepenaya u
noTpelieHne JIeKTPUIECKO SHeprun
VY CTpoicTBO U IPAaKTUYECKOE TPUMEHEHHE
19 3JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa buomiorexa LIOK
. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOI'0 TOKA, JIMHUN 3JIeKTponepeaay
DKOJIOTUYECKHE PUCKH TIPU TIPOU3BOJICTBE
20 anekTposHeprun. Kynbprypa ucrnonb30BaHus
3JIEKTPOIHEPIUU B MIOBCEHEBHOM KHU3HU
MexaHn4ecKre BOJTHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. CkopocTts bubmuorteka [IOK
pacrnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TomepeyHsle U TPOIOIBEHBIE BOTHBI
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTB 3ByKa. bubnmnorexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 ONEeKTPOMarHuTHHIE BOJIHBI, UX CBOMCTBA U bubmmnoreka HOK
ckopocTs. [lIkana 31eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/ffOccfeQ
24 [TpuHIUTIBI PaAHOCBSI3U U TEICBUICHHUS.
PazButue cpeacts cBsa3u. Paguonokanus
bubnunorexa LIOK
25 Kontponbnas padota «KonebaHust 1 BOJTHBDY https://m.edsoo.ru/F0cc6T8
[IpssMonrHENHOE pacIIPOCTPAHEHHE CBETA B
26 OJTHOPOJTHOM cpezie. ToueUHbIN HCTOTHHK bubmrorexa LIOK

ceera. JIyu cBera

https://m.edsoo.ru/ff0cd350
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OtpaxxeHue cBera. 3aKOHbI OTPAYKEHUS CBETA.

27 [Toctpoenue n300paxeHUH B IIIOCKOM bubmorexa LIOK
p p https://m.edsoo.ru/ff0cd4e0
3epkaie
IIpenomiuenue ceera. [lonHoe BHyTpeHHEE
28 orpaxxenue. [IpenenbHbIN yroi1 MoaHoro bubmorexa LIOK
p P a https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKECHUS
29 JlabopaTopHas paborta «3mepeHnue bubnmnoreka HOK
[OKa3aTesisl IPEJIOMIICHHUS CTEKIIAa https://m.edsoo.ru/ffOcd67a
30 Jlunzel. [loctpoenne n3obpaxeHuii B TMH3E. bubmmoreka [JOK
dopmysa TOHKOH JINH3BI. Y BEIMYECHHUE JTMH3BI https://m.edsoo.ru/ffOcddle
31 Jlaboparopuas padota «VccienoBanue
CBOMCTB M300pakKCHUH B JIMH3AX»
JHucnepcus cBeta. CrokHBIN cocTaB 6e10ro
32 ceeta. L[er. JlabopaTopHast pabora
«HabmoneHne nucnepcun cBeTa
33 Wntepdepennus cera. udpakius cera. bubnmnoreka [HOK
JudpakuonHas pemeTka https://m.edsoo.ru/ff0ced22
[TonepeunocTs cBeTOBBIX BOJH. [lonsapu3anus bubmmnoreka HOK
34
CBETa https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOpPbI U yCTPOUCTBA U
YCIIOBHSI UX 0€301TacHOTO IPUMEHEHUS
I'paHM1IbI TPUMEHUMOCTH KJIACCHYECKOW
36 MI;X&HI/IKI/I pHOCT JIaThI CIIEUATIEHOW TEOPHU bubnmorexa LHOK
] Y B P https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIEHOCTH
37 OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH. bubnuotexa [JOK
3ameJIeHHE BpEMEHU U COKPAILEHUE JJTNHBI https://m.edsoo.ru/ffOcfa42
38 DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON bubnmnorexa [JOK

gacTHUIlbl. CBS3b MAcChl C SHEPTHEH U

https://m.edsoo.ru/ffOcfc68
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HUMITYJIBCOM. 3Hepr1/1;1 ITOKOs

39 KontponbHas padota «Ontuka. OCHOBBI bubnmnoreka HOK
CIIELIMAIBHON TEOPUU OTHOCUTEIBHOCTI) https://m.edsoo.ru/ffOcf6f0
®otonbl. opmyna [1nanka. DHeprus u bubmmoreka [JOK

40
HUMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6

41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubmmoreka [JOK
Omprtet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonHbl portorddekra. YpaBHeHUE

42 SH”HmTeI(/iIiHa nqs){(b@oma(b;ema «Kpacnas bubmmorexa LIOK

g P AP https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra

43 JHaBnenue ceera. Onwitel I1. H. JIeGenena. bubnuorexa [IOK
XHUMHUYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKkue ycTpoucTBa U IPAKTUYECKOE

44 puMeHeHue: PoTorIeMeHT, (POTOAATUHK,

CONTHEeYHas OaTapesi, CBETOUOT

45 Pemenue 3amad mo reme «1EeMEHTHI bubnuoreka [{OK
KBaHTOBOW OMTHKHW https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnwiTel Pezepdopaa

46 o HaCCC}IHI/IIO a-dactull. [lnanera Hasf) he bubmorexa HOK

P t P https://m.edsoo.ru/ff0d091a
MOJICIIb aTOMa
bubnunorexa LIOK
47 IT b
OCTYIIATRE Bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornomieHrue GOTOHOB MpHU
48 e ;(qo € aToMa ¢ ou:mro (I)OBHSI 3HeerH Ha bubmorexa HOK
p VH a P p https://m.edsoo.ru/ffOd0afa
npyroit. Buabl ciekTpoB
BosmoBele cBorcTBa YacTHIl. BomHEBI fe
- . bubnuotexa [JOK
49 Bpowis. KopryckynsipHO-BOJTHOBOH TyalTu3M.

CrHoHTaHHOE U BBIHYXXICHHOC U3JTYUCHUC

https://m.edsoo.ru/ff0d0ca8
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50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaZMOAaKTUBHOTO U3TyYCHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

o1

CaomcrtBa anbha-, 6era-, raMmMa-u3IydeHuUsI.
Bmusuue PAAOAKTUBHOCTH HA JKUBBIC
OpTraHU3MBbl

52

53

54

55

56

OTKpbITHE IPOTOHA U HEWTpOHA. V30TOMBL.
Anbda-pacnag. DNEKTPOHHBIH U
MO3UTPOHHBIN OeTa-pacmaj. ['amma-
U3ITy4YeHUE

DHeprus CBA3U HYKJIOHOB B sAzipe. SnepHbie
peaknuu. Snepupid peaktop. [Ipodiemsl,
[IEPCIEKTHUBBI, IKOJIOTUYECKHUE ACTIEKTHI
SIEPHOU SHEPrETUKH

OnemeHTapHbIe YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOMo1eH!s U
pPErucTpanyy dJIEMEHTApHBIX YACTHILI.
Kpyrusiit cton «@yHnaMeHTanbHbIe
B3auMOJeUCTBUS. EqUHCTBO husnueckon’
KapTHUHBI MUPa»

Bun 3B€31H0r0 HebGa. Co3Be3nus, spkue
3BE3/Ibl, INIAHETHI, UX BUAUMOE JBUKCHUE.

CosHeyHas cucTeMa

Comnnue. ConHeuHast aKTUBHOCTE. M CTOUHUK
sHeprun CoJIHLIA U 3BE3]T

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU.
3BE3bI ITTaBHOW IIOCIIEN0BATEIILHOCTH.
BuytpenHnee ctpoenue 38€31. COBpeMEHHbIE
IIPEACTABIICHUS O IIPOUCXOKICHUU U
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sposrrornu CoJIHIA U 3BE3]

58

59

60

Muneunbid [1yTe — Hama ["anakTuka.
ITonoxxenue u nBuxenne CosHLa B
lNanmaktuke. ['anaktuku. YepHble AbIPHI B
sJipax rajJakTUK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nznyyeHue.
Meraranaktuka

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

62

63

64

Kontponbnas padota «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

O6o6matomuii ypok. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITTATBEHON 1 dTUYESCKOM
cdhepax IeAaTeTbHOCTH YelIOBeKa

O6o06maromuit ypok. Ponb u mecro pusuxu n
aCTPOHOMHH B COBPEMEHHON HAy4YHOI
KapTUHE MHpa

O606maromuii ypok. Ponb gpusnyeckoit
Teopuu B GOpMHUPOBAHNH TPEICTABICHUH O
¢bu3nueckoii kKapTuHe MUpa

65

O6o06maromuii ypok. Mecto pusnueckoit
KapTUHBI MUpa B 0011IEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI O
pupoje

66

67

PesepBHbIil ypok. MarautHoe noie.
DneKTpOMarHuTHas UHAYKLUS

Pesepubiitl ypok. OnTuka. OCHOBBI




CHGL[HaJIBHOﬁ TCOpHUU OTHOCUTCIIbHOCTU

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Pesepnsrii ypok. KBantoBas dusuka.
DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKU

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






