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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN U TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammbl, mnpeacTtaBieHHbXx B OI'OC
COO, a rtakxke c yu€roM deaepanbHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUMA TpenojiaBaHus yuyeOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHMu3alusIX Poccuiickoiu denepauuu, peATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydaromuxcs 10—11 kmacco npu o0yueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO MOJX0/1a.
[Tporpamma no ¢usuke coorBeTcTBYET TpedoBaHusiM GI'OC COO K rmiaHupyeMbIM
JMYHOCTHBIM, MIPEIMETHBIM M METAMPEIMETHBIM pe3yabTaTaM OOyYCHHsI, a TAKKe
YYUTBIBAET HEOOXOJUMOCTh peaM3aIlii MEXIPEIMETHBIX CBs3eH (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYCOHBIMH TIpeIMeTaMu. B Hell onpenensitoTcs OCHOBHBIE
1eIu u3ydeHus: GU3uKU Ha YpOBHE CPEAHEro 0011ero oopa3oBaHusl, MIaHUPyeMbIe
pe3yabTaThl  OCBOEHHS Kypca (PU3MKHU: JIMYHOCTHBIE, METalNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJIAHUPYEMbIE PE3YJIbTATHl OCBOCHUS Kypca PU3UKK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUSs;

e cojepkaHue yueOHoro npeamera « Ou3nkay mo rojgaMm 00ydyeHusl.

dusuka Kak Hayka O HauOosee OOIIMX 3aKOHAX TMPHUPOABI, BBICTyMas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxaromiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3y IO
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3YYaeMBbIX XHMHEH, OHOJIOTHEMH,
busndeckoir reorpadueir u actpoHommer. lcmonp3oBaHWE W AKTUBHOE
npUMEeHEeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHSI HOBBIX MAaTEPHUAJIOB C 33JaHHBIMH CBOMCTBAMHM U Apyrux. M3yueHue
(bU3UKKM BHOCUT OCHOBHOM BKJIa/ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydJaromuxcsi, B (OpMUpPOBaHHE yMEHUN MPUMEHSATh HAYYHBIA METOJ
MO3HAHUS MPHU BBINIOJHEHUU UMHU Y4€OHBIX UCCIIEIOBAaHUMH.

B ocHOBY Kypca ¢pusuku 1151 ypOBHSI CpeJIHEro 001Iero o0pa3zoBaHus MOJ0KEH
PAI Uael, KOTOPBhIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.



Hoesn cenepanuzayuu. B coOTBETCTBUM € HEW MaTepuan Kypca (U3HKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Bemymmm B Kypce sBisercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanmzanus NpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYEeCKOM HayKH, OCMBICICHHE CBA3M Pa3BUTUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MPoOIeMaMH.

Hoes npuxnaonou nanpaesnennocmu. Kypce dusuku mpemnoiaraet 3HakoMCTBO
C IIMPOKUM KPYroM TE€XHMUYECKHUX U TEXHOJIOTMUECKUX IMPHIOKEHUH N3y4YEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peanusyeTcs TOCPEACTBOM BBEICHHUS AJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOIHH, a Takke 00CYyXACHUA
npo6JieM palOHAIBHOTO MPUPOIOTOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTep>KHEBBIMHU JJIEMEHTAMHU Kypca (PU3MKM HAa YPOBHE CPEAHEro OOIIero
oOpa3oBaHus SABISAIOTCA (pu3mueckue Teopuu (PopMUPOBaHUE TPEICTABICHUNA O
CTPYKTyp€ IOCTPOEHUsl (PU3HUECKON TEOPUH, POIH (PyHAAMEHTAIbHBIX 3aKOHOB U
IPUHLIAIIOB B COBPEMEHHBIX IIPEJICTABICHUSX O IIPUPOJIE, IPAHULIAX TIPUMEHUMOCTH
TEOpUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PU3UMKH peallu3yeTcsl MpPexae
BCEro 3a CYET OPraHU3alUU 3KCIEPUMEHTAIBHON JESTEIHOCTH O0YYaroUIUXCH.
Jli1g 6a30BOro ypoBHS Kypca PU3UKU — 3TO UCIOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00PaTOPHBIX pabOT, KOTOPHIE B IPOrpaAMMeE
no ¢u3nKe OObEIUHEHBI B OOLIMI CIHCOK YYCHHUECKHX MPAKTUYECKHUX pPadoT.
Boigenenne B yka3aHHOM mepedyHe JabopaTOpHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIIETCA yYaCTHUKaMU 00pa30BaTeIbHOro Mpolecca
UCXOJsl U3 OCOOCHHOCTEN IUIAaHUPOBAaHUS M OCHAIEHUs KaOuHera (pusuku. Ilpu
3TOM OO0ECreunBaeTcsi OBJAJACHHE OOYYAIOUIMMHCS YMEHHUSIMH IPOBOAMUTH
KOCBEHHBIE HM3MEPEHHUs, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB MO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonblioe BHUMaHNE yIEISETCs PELIEHUIO paCUETHBIX U KAUECTBEHHBIX 3a]1a4.
ITpu 3TOM A1 pacu€THBIX 3aa4 IPUOPUTETOM SIBJISIFOTCS 337a4u € SBHO 33JJaHHOU
¢uznyeckoil MOZeNnpl0, MO3BOJIAIONINE NPUMEHATh W3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U WHTETpUPYs 3HAHUS U3
pasHbIX pas3zaenoB. [lig KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBIIIOTCS 3a/laHus Ha
0OBsICHEHHE MPOTEKAaHUsA (U3NYECKUX SBJIEHUH M MIPOLECCOB B OKpY)Karollen
KU3HU, TpeOyroue BbIOOpa (U3NYECKOM MOJEAM MJi1 CUTyalud HpPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.



B cooterctBum ¢ TpedoBanusimu @I'OC COO k MaTepralibHO-TEXHHUECKOMY
obecrneueHnI0 y4yeOHOro mpouecca 0a30BbI ypOBEeHb Kypca (PU3MKH HA YPOBHE
cpenHero oéimero oOpa3oBaHUSA JOKEH M3y4daThCS B YCIOBHUSX MPEIMETHOTO
KaOuHeTa (U3MKH WM B YCIOBUSX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAYyYHOT0 IUKiIa. B kabuHere GU3UKH JODKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0OOpyJOBaHUE TSI BBITIOJHEHUS YKAa3aHHBIX B TPOrpaMMme TI0
¢u3MKe YIeHMYECKUX MPAKTUYECKUX PabOT U IEMOHCTPAIIMIOHHOE 000pY/I0BaHHE.

JleMoHCcTpanoHHOE  000pyIoBaHWEe (QOPMHUPYETCSI B COOTBETCTBHUH  C
NPUHIAIIOM MUHUMAIbHOW JOCTATOYHOCTH U  OOECHEYMBAET IOCTAHOBKY
NEPEUUCIICHHBIX B TIporpaMMe 1o (U3WKE KIIOUEBBIX JEMOHCTpAIUi is
WCCJICIOBAHMSI  M3Y4YaeMbIX  SIBIIGHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHECHU.

JlabopatopHoe o0OOpyAOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX pPaboT
dbopMupyeTcss B BHJI€ TEMAaTUYSCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX oOOydJarommxcs. TeMaTW4ecKne KOMILICKTHI
7a060paTOPHOTO O0OPYAOBAHHS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTENLHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUi.

OCHOBHBIMU TIETISIMU U3Y4YCHUS (DPU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYCCKUX
CIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (popMHUpOBaHHE
UCCIIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yJibTaTa U3y4eHUs: OCHOB
CTpPOCHUS MaTepuu U QyHAaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (dopMmupoBaHWE YMEHHHA OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
du3nYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTeIbCTB;

e (opmMupoBaHMe TpenCTAaBICHUNW O PONM (PUUKHU IS PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX Lenel 00ecreuynBaeTcsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce u3yueHus Kypca GU3NKH Ha ypPOBHE CPEHETO 00IIero 0opa3oBaHus:

e MpUOOpETEHHE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHsIX, BKIIOYAs MEXaHUKy, MOJICKYJSIpHYIO (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY M 3JIEMEHTHI aCTPO(PU3UKHY;

e (dopMupoBaHWE YMEHHMI TPUMEHATH TEOPETHUECKUE 3HAHUS IS
oObsicHEeHUST (PHU3UYECKUX SBICHUA B TPUPOJE © IS TPHHATHA
MPAKTHYECKUX PEIICHHUI B MOBCEAHEBHOMN KU3HM,



e OCBOCHHE CMOCOOOB pEHICHHs pa3IUYHbIX 3a7ad4 C SIBHO 3aJlaHHOU
duznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOUIMX CAMOCTOSTEIHHOE
co3fanue (HU3NUECKON MOJIENH, aICKBAaTHOW yCIIOBUSAM 3a1a4H;

e TMOHMMaHUE€ (U3MYECKUX OCHOB M MPUHIUIIOB JACUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, MX BIMSHUS HAa OKPYKAIOULYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS W TMPOBEACHUS
(bu3MUEeCKUX SKCIEPUMEHTOB, aHaJIW3a W HHTeprpeTanuu UHGOpMaIliH,
onpeeeHus: JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTarta;

e CO3JIaHHE YCJIOBHM AJisi pa3BUTHS YMEHUH MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE CPEIHErO OOIIETo
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HeZEl0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMMe Mo (U3MKE IMepeueHb J1abOpaTOPHBIX H
IPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JeJaeT BbIOOp
IpOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAMBHIYaJbHBIX
0COOEHHOCTEHN 00yYarOIIUXCS.



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOABI NO3HAHUSA OKPYIKAIOIIETO
Mupa. Posb 3KkcriepuMeHTa 1 TEOPUU B IIPOLIECCE TO3HAHUS TPUPOBL. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue (u3nUecKUx SIBIEHUN U mpoueccoB. HayuyHble rumorTesbl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponp u mecro ¢u3uku B (HOpMHUpPOBaAHMM COBPEMEHHOM HAyUHOM KapTHHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBble W UU(QPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienre, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MPOCKIMHU HA OCH CHUCTEMbl KOOPAHUHAT.
ClioxeHue nepemMenieHnil U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MNpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMelIeHUs
MaTepUaibHOW TOYKH OT BPEMEHH.

CBoOonHoe nazieHue. Y CKopeHre cBOOOHOTO MaIeHu.

KpuBonnHeitHOE IBMKEHUE. [[BHXKEHNE MaTEPUATIBHON TOYKU IO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHENHAsA CKOPOCTb.
[Tepuon u wactora obparmieHus. LleHTpocTpeMUTENBPHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIHIOMETP,
JNBH>)KECHUE CHAPSIOB, LIEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogens cuctembl OTCUETA, WLIIOCTPAUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBHOKCHUSL.

[IpeoOpa3zoBaHre IBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTu Mpu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABMIKECHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanrie COOTHOILICHUSI MEXAY NYyTSIMH, MNPONUJEHHBIMUA TEJIOM 3a
MOCJIEAOBATEIbHbIE paBHBIE MPOMEKYTKM BpPEMEHUM MpPH PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHUS IApUKa B BI3KOM )KUIKOCTH.

N3yuenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[IppuHmmn  otHocutensHOCTH  [anmunes. lIlepeeli  3akoH  HeroToHna.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoii 3akon HetotoHa ajist
MaTepuagbHOW TOUKU. Tpernit 3aKkoH HproTOHA 111 MAaTEPUATIbHBIX TOYEK.

3akoH BcemupHoro TtAroteHus. Cuna Tsokectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckosibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus CKOJbKEHUS U criia TpeHus nokos. Koaddumuent tpenus.
Cuiia conpoTUBIIEHUS MPU IBUKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpauleHud. [lmewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOAIIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CroxeHune CHIL

3aBUCUMOCTH CUJIbl YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3SHUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne ycliOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3axkonvl coxpanenus é mMmexanHuke

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe culibl U1 U3MEHEHUE HUMITyJbca Tejla. 3aKOH COXPaHEHUs HMIYJIbca.
PeaktuBHOE nBUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIEL.

Kunernueckass sHeprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU.

[TorenuuanbHas SHEprusl. [TorenunanbHas SHEPrus YIIPYTO
nehopMUpoBaHHON NPy KUHBL. [ToTeHIIManbHAas SHEPTHs Teaa BOJIMU3HU MOBEPXHOCTH
3emun.

[ToTenmuanpHpie W HENMOTCHIHWaTbHBIE  cuibl.  CBsi3b  paboOTHI
HEMOTEHIMATBHBIX CHJI C K3BMEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TE. 3aKOH
COXPAaHEHUS MEXaHUYECKON IHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKHE YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
MPYKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[Tepexoa NOTEeHUUATBLHON YHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenne aOCOIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEpruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJgiekyasipuast pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBumxenue. uddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBAa. MoJenu CTpPOEHUs Ta30B, XUIAKOCTEH U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KHWHETMYECKOM SHEPIUMM TEIUIOBOrO JBWXKEHUS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UAECATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
nu3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnpiThl 110 MU PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OnBbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HuIIoCTpupyoas Npupoay JAaBJICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATYPbl BO3/IyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMoanHaMuueckass cucremMa. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandecTBo Teminortel U padota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIUS, U3JIyYeHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEMIOTH NpH TEIIONEepeaye.

[Tonsitue 00 aauabatHoM mpouecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHue mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3ompoiieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoguHamMuki. HeoOpaTMOCTh MPOIIECCOB B IPUPOJIE.

TemnmoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHudeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruy Teja MpU COBEPIICHUH pPaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTyYHHOU TpyOKe myTEéM TpeHus (BUACOJEMOHCTPALIHS).

M3meHeHre BHyTpEHHEN SHEPIruu (TeMIlepaTyphbl) Tela IpH TeIuionepeiaye.

OnbIT N0 a1MabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS] BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue u konjaeHncauus. Mcnapenue u kunenue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEmoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JABJICHUS.

TBépnoe teno. Kpucramimueckue n amopubie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayuM3anus. Y AelbHas TerioTa miasienus. CyOaumanusi.

VYpaBHeHue TerioBoro OanaHca.

TexHn4eckrue YCTpPOWCTBA M MPAKTHUYECKOE MPUMEHECHUE: TUTPOMETP U
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU IMOJYyUYEHUSI COBPEMEHHBIX MAaTEpPUasOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kurnienue npu noHMKEHHOM JaBIICHUU.

CriocoObl U3MepeHUs BIAXHOCTH.

HabGnronenue HarpeBanust  MiaBjieHUs] KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCcTpanus KpuCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JnekrpoanHamMuka
Tema 1. Inexkmpocmamuka
OnekTpusanus Tei. JNEKTPUIeCKui 3apsa. [[Ba Buaa 3JIEKTpUUYECKHX 3apsiI0B.
[IpoBOIHMKHM,  AMDIEKTPUKM W IOJYHNPOBOJHHUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. To4ueuHbIN 31EKTPUYECKUI 3apsil.
Onextpuyeckoe mnosie. Hamnpsok€HHOCTH  3yekTpuueckoro mnojisa. [IpuHoun



CyNEPHO3ULIMMU IJIEKTPUUECKUX IOJeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabota cuit anekTpocratudeckoro nosis. [lorenmnuan. PasHocTh MOTEHITMATOB.
[IpoBOAHUKN W [OHUBJIEKTPUKHA B DBJIEKTPOCTATHYECKOM Tose. [[udnexkrpuueckas
MPOHULAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIEeKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpHUOOpPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon Oma 1715 yyacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEILECTBA.
[TocnenoBaTenpHOE, NapaIeIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUila M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3axon Oma 171 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUVIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMIEPaTypbl. CBEPXITPOBOIUMOCTb.

DNeKTpUYeCKUid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas U pUMECHast IPOBOJIMMOCTh
NOJIypoBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHbBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PpEOCTaT, MCTOYHUKM TOKa, OHJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN O/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYCHUs U MaTepuaa.

CMelIaHHOE COeTMHEHNE ITPOBOIHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEW cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBIICHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

M ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, rabopamopmnvie pabomoi

M3yuyeHne cMenaHHOrO COEIMHEHNs PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue 3nexkTpoiamsa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro yposHsa B 10 kjacce oCyIIEeCTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PaKkT, rumoresa, (u3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIus,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIUU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupoje, Auddys3us, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BUJBI TEILIONEpPEAayuH, TEIIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl Macca, TEILUIOBBIE CBOMCTBA TBEPABIX TEII, JKUJIKOCTEH U ra3oB,



JIIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMALUS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
YYET TpEHUS B TEXHUKE, NOAIIWITHUKH, HCHOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET W JApPYIrHE), IBUIaTeilb BHYTPEHHEIO
Cropanusi, naposas TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAULMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMAaTEpHUalOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN IPUHTED, AIEKTPOHArpEBATEIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. In1eKmpoOMaZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nose. Bektop MaruuTHOM MHAYKUMH. [IpHHIMIT Cynepno3uMy MarHUTHBIX TOJIEH.
Jlvanm MarHuTHOM uWHAyKUuMH. KapThHa JMHUKA MAarHUTHOW WHAYKLIHWHU TIOJIS
MOCTOSTHHBIX MAarHUTOB.

MarautHOE€ 1OJ€ NPOBOJHHKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBre NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HampaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaACTULIBI
B OJIHOPOJHOM MarHuTHoM mnosne. PaGora cunbl Jlopenna.

SIBneHne aneKTpoMarHuTHOM HMHAYKIuU. [IOTOK BekTOpa MarHMTHOM
UHIYKIUU. ODJEKTPOJBHXKYILAs CUjJda HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexktpuueckoe 1mose. OIJEKTPOIBHXKYIAs CUJla HHAYKUUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MAarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBJIEHME CAaMOMHIYKLIMHU. OJIEKTPOIBHXKYILAS — CHUJA
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHULl, MHIYyKIIMOHHAS TEYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKUUKW MAarHATHOTO TOJIS.

BzaumopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3IIeKTPOMarHuTHOW UHIYKIIHAH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CUIIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO ITOTOKA.

SIBiIeHME CAMOMHTYKIIWH.

Vuenuuecxuii sxcnepumenm, rabopamopHule pabomul

N3ydyeHne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanne AeUCTBUS NOCTOSSHHOTO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. Kosie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHvle KOJ1€0aHus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonnyeckue konebanus. [lepumoa, yactora, amrmumryga u (aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTHU4ECKUHA MASTHUK. YPAaBHEHHE TaAPMOHHYECKHUX
kosebanuil. [IpeBpareHue sHepruu Npu rapMOHUUECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKAy MEXaHWYeCKUMU U
AJIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYPE.

[IpencraBnenne o 3aryxaronux KoyieOaHUAX. BBIHYXKIEHHbIE MEXaHUYECKUE
koJjebanus. Pezonanc. BeiHykIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMSI.

[lepemennbiii  TOK. CUHYCOMJANbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ U JACHUCTBYIOIIEE 3HAYEHUE CHUJIbBI TOKA WU
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya u NOTpPeOICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU TMPHU MPOU3BOJACTBE AEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTIUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIepeiay.

Llemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJeOATEIBHONW CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKU MAsITHUK).



Habmonenue 3atyxaronmx KojaeOaHui.

HccnenoBaHue cBOWCTB BIHYXACHHBIX KOJI€OaHUH.

Hab6nronenue pesonanca.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAMPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1oCnenoBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Mopeinb TuHUM IIEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmnvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEpPUOJIa MajblX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccenenoBanue NepeMEHHOT0 TOKA B LIETIH U3 MTOCJIEI0BATEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyILIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaCHUNHbBLE 60JIHbL

MexaHnudeckue BOJIHBI, yciOBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss W JUIMHA BOJIHBL. [lomepeuHble W TPOXOIBHBIE  BOJIHBI.
NnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJIHBL. Y CJIIOBUS M3IYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHME, MPEIOMIICHHE, MOJspU3alus, Audpakuus,
uHTepepenius. CKOpoCTb dJEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBuaAcHus. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBasl IWAarHOCTUKA B TEXHUKE M MEIULMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKIX BOJIH.

Hab6mronenue natepdepennnn u qudpakinuy MEXaHUIECKUX BOJTH.

3BYKOBOH pPE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KOJeOaHU.



HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPEJIOMIICHUE,
noJisipu3anus, tudpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacHpOCTpaHEHUE CBETa B
OJIHOPOJHOM cpene. JIyu cBeta. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHHs cBeTa. llocTpoenne nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. I[IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cBeta. CrioxxHbIi cocTaB 6enoro cBera. LBer.

Cobuparoniye 1 paccenBaromiue JMH3bL. ToHKas JruH3a. DOKYCHOE pacCTOSIHHUE
U oNTHYecKas cuia TOHKOW JuH3bL. [locTpoeHne nzodpakeHuid B cOOMpAONINX U
paccenBaromuXx JuH3ax. @opMyna TOHKOM JIMH3bI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BomnoBass ontmka. WHTepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBusi HaOMOMEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JudpakimoHnHas peméTka. YCJIOBHE HaOJI0ICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpU  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M TMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIna,
doToanmapar, NPOEKIIMOHHBIA almapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEMIETKA, TOISPOUI.

Llemoncmpayuu

[IpssMONMHEHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpBkI.

[lonHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue cBONCTB M300pakeHU B JTHH3AX.

Mopaenn MUKpOCKOIa, TEIECKOIIA.

HaGmonenne natepdepeHnm cBera.

HabGmronenue nudpakiuu cBera.

Hab6mronenue nucnepcun cBera.

[lonydenue cnekTpa ¢ MOMOILIBIO IPU3MBI.

[TonydeHnue cekTpa ¢ MOMOIILI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3mepenne nokasaress npesioMIIEHNs CTEKIIA.



HccnenoBanue cBONCTB M300pakeHUI B JTHMH3aX.
Hab6mronenue nucnepcun cBera.

Paznen 6. OcHOBBI CIeUAJIBbHON TEOPHH OTHOCHUTEILHOCTH
[ paHUIIBI TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [locTymaTe! crienuanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOJYJIA CKOPOCTH CBETa B BAaKyyME,
IIPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.
OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU M COKpALICHUE
JUIVHBI.
OHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € PHEPruer U UMIYJbCOM PEISITUBUCTCKOM YaCTHUIbl. DHEPIHs
IIOKOS.

Paznea 7. KBanToBasi pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®dotonbl. ®opmyina [1nanka cBa3u SHEprun PoTOHA C €ro YaCTOTON. DHEPTHUsI
U UMITYJIbC (POTOHA.
OTtkpeiTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHBI

dororddekra. YpaBHenue OiHmTerHa st dportorddekra. «KpacHas rpaHuia»
dbotoarddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYEeCKOe NeICTBUE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIEMEHT,
doromaTuuk, comHeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotodPdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

Ceeroauon.

Conneynas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccessHuIO 0 -4acTHII.
[Inanerapnas moxpens aroma. [loctynatel bopa. M3myuenme u mnoryomeHue
($OTOHOB TpM mepexoJe aToMa C OJHOTO YPOBHsS SHEPruM Ha Apyroil. Bumsl
criekTpoB. CHEKTp YPOBHEN SHEPIrUU aTOMA BOJIOPOJA.

BonnoBble cBoiicTBa yactul. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
Jyau3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyUCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPalbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
Habmronenue nuHedvaTbIx ClIEeKTPOB U3ITy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol
Hab6mronenue nmuuaeitdaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOeHUs sAnpa. OTKphITHE
paanoaktuBHOCTU. OnbITh Pezepdop/ia no onpeneneHunto cocraBa paiioakKTUBHOTO
u3nyuenust.  CoiictBa  anbda-, Oera-, ramma-uszinydeHus.  BrnusHue
PaZOaKTUBHOCTH Ha JKUBbIE OPTaHU3MBI.
OTkpbiTHE TIpOoTOHA W HeWTpona. Hykmonnas mogens siapa IeiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomnsl.
Anbda-pacnan. OIEKTPOHHBIN W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3NTy4eHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.
OHeprus CBA3M HYKJIOHOB B sifpe. SaepHbie cuibl. JledekT macchl sipa.
Snepnsbie peakunu. [lenenue n cuHTes Auep.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHON DHEPrETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.
OnemeHTapHble YaCcTULbL. OTKPBITUE O3UTPOHA.
MeTo/1p1 HaOMIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHII.
®dyHaMeHTalbHbIe B3auMOieicTBUs. ENUHCTBO (pn3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Buuibcona, siaepHblit peakTop, aToMHasi 6oMmoa.
Llemoncmpayuu
CU€TurK MOHU3UPYIOLINX YACTHUL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHs acTpoHOMUU. [IprKkiiagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHHE
aACTPOHOMUM.

Bun 3B&nnoro ne6a. Co3Bes3nus, spkue 3BE3MbI, IUIAHETHI, MUX BHUIUMOE
JBUYKEHUE.

ConHeuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTouHuk sHeprum CoiHua M 3BE3N.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTbY». 3BE3[bI TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca —
CBETUMOCTb» IS 3BE37 TJIABHOW IOCJIEN0BATEILHOCTH. BHyTpeHHEe CTpoeHue



3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOtonuU CoJiHIA U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunstii Ilyte — Hama I'anaktuka. [lonoxxenue u nmxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE OBIPHI B AIpaX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE N3IydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPY)EHHBIM TIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31usA CEBEpHOro MOyIIapys U IPKUE 3BE3/bI.

HaGmronenus B Teneckon JIlynsl, mianet, Miieunoro Ilytu.

O0o01marmuee NOBTOpeHUe

Ponp ¢usmku w acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M TUYECKOH chepax AEsITeIIbHOCTH YeTI0OBEKA, POJIh U MECTO (PU3UKH 1
ACTPOHOMHUU B COBPEMEHHOW Hay4HOUN KapTHHE MUPA, pojib (PU3UUECKON Teopuu B
dbopMHUpOBaHUU MPECTABIECHUN O (PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON
KapTUHBI MHUpa B OOMIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, runoresa, Quanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBHl U MX MPOEKIHUH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC D3JIEMEHTAPHBIX (QYHKIUH, MPU3HAKU MOAOOUS TPEyTrOJbHUKOB,
onpe/eeHue MIONIaaN MITOCKUX GUryp u o0bEMa Tell.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupojne, KonebaTembHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIEC, NEUCTBUE
paauanvy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
TEJ, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CTIEKTPATIbHBIN aHAIN3.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)Kd MArHUTHBIX — PYII,
doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEICKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DBIIEKTpOIEpenad, T€HEpaTop MEepEeMEHHOI0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEICBU30D,
anteHHa, tenegoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHeuHas OaTapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue ydeOHOTO Tpenmera «®Du3nWka» Ha YPOBHE CpPEIHETO OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIEYUTH JOCTHXKEHHUE CIIETYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS y4eOHOro nmpeamera «PU3nka» AOTKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIIMXCAd PYKOBOJCTBOBATHCA
copMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTHU, CHUCTEMOM II€HHOCTHBIX
OpUCHTAINH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM HEHHOCTSAM POCCHUHUCKOrO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKOM MO3UIMH 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEUYECKUX TI'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO1l1ecTBa, y4acTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHE B3aUMOJICMCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(OpMHUPOBAHHOCTh POCCUNCKOM IPa’KIaHCKON MACHTUYHOCTH, MAaTPHOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAlMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOIO OYIyIIETO;

4) 3¢TeTHYeCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyiero puanyeckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMSI:



UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHalbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymier mpodeCcCuu 1 peaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U caMO0Opa30BaHUIO B 00J1aCTH
(bU3UKY HA IPOTSKEHUU BCEU KU3HH;

6) 3K0J10rH4ecKOro BOCIMTAHHUSA:

c(OpPMHUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYphl, OCO3HaHHE TJ100aJIbHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILIEH CPEJIe HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpEeHHE OIbITa JEATEIbHOCTH 3KOJOTMYECKOM HANpaBIEHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUHU 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUYECKON HAYKH;

OCO3HaHUE LIEHHOCTUM HAYYHOU JESATENbHOCTH, TOTOBHOCTh B IPOLECCE
U3y4eHUS (PU3UKHU OCYIIECTBIISITh POEKTHYIO U UCCIIE0BATENBCKYIO ACSITENbHOCTD
WHJVMBUAYAJIBHO U B IPYyMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue aeiicTByA:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyalIW3upoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh 1ENU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJISAITH  3aKOHOMEPHOCTM W IMPOTHUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ Y4ETOM aHalr3a UMEIOIIUXCS
MaTepHUaJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIHOCTD, OIEHUBATh COOTBETCTBUE PE3YIbTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHN NEATEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCIOBUSX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/JICUCTBU,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe JeHCTBUSA:
BJIAJICTh HAyYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHATUAMU U METOJAMU
(bu3nYeCcKON HAYKH;



BJIa/IE€Th HAaBBIKAMHU Y4eOHO-MCCIEI0BATENbCKON U MPOEKTHOM JESTEIbHOCTH
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEILHOMY HOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B MIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPEOoOPa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX Y4YeOHBIX
CUTYalUsX, B TOM YMCIIE MIPH CO3JJaHUM Y4eOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus, HaXOIUTh apryMEHTHI JJIs TOKa3aTeIbCTBa CBOUX
YTBEpKJICHHM, 3a7aBaTh NapaMeTPhl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBAaTh TMOJYYCHHBIE B XOJE€ pELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

CTaBUTh U (OpMyIupoBaTh COOCTBEHHBIE 3aJaud B 0OpazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETb TMEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYI0 OOIacTh
KHU3HEIEeATEIIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIbHBIE IOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIaJIeTh HAaBBIKAMU TOJy4YeHUs HHPOpManuu (U3MUECKOro COACpNKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CAaMOCTOSITEJIbHO OCYILECTBJIATh IOUCK, AaHaJM3,
CUCTEeMATHU3alMI0 W HHTEPIpeTaluio HHOOPMALUU Pa3TUYHBIX BUAOB U (opM
IpEJICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIUY;

UCTOJb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX W  KOMMYHHKAIMOHHBIX
TEXHOJOTHI B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a71a4 ¢ COOTI0ICHNEM TPEOOBaHUN SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX MU STUYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0€e30IMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEPKAaHUS B PA3IMYHBIX (opmarax ¢
y4€TOM Ha3zHayeHHs] THPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTn3alllu.

KoMMyHHKATHBHBIE YHHBePCAJIbHbIE YUeOHbI€ 1eiiCTBHUS:
OCYIIECTBIISATH OOIIEHUE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU NIEITEIbHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DIMKTHBIX CHUTyalludi W CMSAT4YaTh
KOH(JIMKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh ¥ HMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHON
paboThI;

BBIOWpaTh TEMATHKy W METOJbI COBMECTHBIX NEHCTBHI C Y4€TOM O0OIINX
WHTEPECOB M BO3MOYKHOCTEH KaKJIOTO WICHA KOJUICKTUBA;

NpUHUMATh TIIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBIBATh U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTHKCHHIO: COCTaBIATh TUIAH JCHCTBHIA,
pacnpenensaTh poid C y4€TOM MHEHUH yYacTHHUKOB, OOCYXJaTh pPe3yJIbTaThl
COBMECTHOH paboTHI;

OTICHMBATh Ka4€CTBO CBOETO BKJIaa U KaXKJOTO YYaCTHUKA KOMaH bl B 00N
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npeqjiaraT HOBBIE TPOCKTHI, OIEHWUBATh HJEH C TMO3WUIMH HOBHU3HHI,
OPUTHHAIILHOCTHU, IPAKTHUECKON 3HAYUMOCTH;

OCYIIECTBIISATh TO3UTHUBHOE CTPATETHUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIsX, IPOSIBISATH TBOPUECTBO M BOOOPAKEHHE, OBITh HHUIIHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NelCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO JESATEIBHOCTh B 00JIACTH
(U3MKM M aCTPOHOMMHM, BBIABIATH NPOOJEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PAcdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBINOJIHEHUS MPAKTUYECKONU paboOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NMPEATIOYTEHU;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha ceOsd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPyAMLIMHM B 00JacTu
(u3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJe€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJNbTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH ISl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;



yMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITEIEHOCTH,

IPUHUMATH Ce0sI, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
JIeSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce nocTrkeHUs IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS IPOTPAMMBI IO
dbuzuke IS YPOBHS CpeIHEro ooOmero oOpa3oBaHus Yy OOydaromuxcs
COBEpLICHCTBYETCS HMOLIMOHANBHBIN WHTEJICKT, MIPEAMOJIar afO A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cepsl,
OBITh YBEpEHHBIM B Ce0€;

CaMOpEryJIHpOBaHMs, BKIIIOYAIOIIEIO CAMOKOHTPOJIb, YMEHHE MPHUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
IMOIIMOHATBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKEHUIO eI U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHUE [EHCTBOBATh HUCXOJI M3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIpYTHX, YYUTHIBATh €ro TMpPH OCYIICCTBIECHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBUIO U COIIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIIECHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITHE HHTEPEC U Pa3periaTh KOHPIUKTHI.

NPE/IMETHBIE PE3YJIbTATBI

K koHity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSl YMEHUMN:

JEMOHCTPUPOBATh HAa MPUMEpax pojib U MeCTo (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIETEIIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAs CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
UJICAIBHBIN Ia3, MOJAEIIH CTPOCHUS Ta30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PENICHUH (PU3NYECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECChI) U OOBSICHITHL UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETHYECKOW TEOPUU CTPOCHHUS BEILIECTBA U



3IIEKTPOIMHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIIMHEHHOE JBUKECHHE,
CBOOOJHOE MaJeHUE TeJ, IBWKEHUE MO OKPYKHOCTU, WHEPIHs, B3aUMOJCHCTBHE
Ten, auddys3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHE XKUAKOCTEH M TBEPABIX Te,
U3MEHeHue o0bEMa Tel MpU HarpeBaHuU (OXJIAXKAECHWH), TEIJIOBOE PaBHOBECHE,
UCIIApEeHUe, KOHJAEHCAlUs, IUIABJIIEHUE, KPUCTAJUIM3ALMsl, KUIIEHUE, BIIAKHOCTb
BO3/lyXa, MOBBIIICHNE JABJICHUS Ta3a MpPU €ro HarpeBaHUU B 3aKPHITOM COCYJE,
CBSI3b MEXJy IapaMeTpamMH COCTOSIHHS Tra3a B M30IPOLECCax, dJIEKTPU3ALUS Tel,
B3aMMOJIEMCTBHE 3aps/I0B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yys (PU3NUECKUE BEJINYUHBIL:
KOOpAMHATA, MyTbh, IMEpPEMEIIEHHE, CKOpPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMIYJbC Tella, KWHEeTHYeCKasl SHEprus, MOTCHUHUAIbHAs SHEPTUs, MEXaHUYeCcKas
paboTa, MexXaHMYeCKas MOIIHOCTb, MpPHU OMHCAHUM TPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICH HCIOJb3YEMBbIX BEJIMYMH, WX OOO3HAUEHUS U EIUHUIIBL,
HaXoAUTh (DOPMYJIbI, CBS3BIBAIOIIME JAAHHYIO (PU3NYECKYIO BEJIIMYUHY C APYTMMHU
BEJIMYMHAMU;

OMKCHIBATh HM3yUYEHHBIC TEIUIOBbIE CBOWCTBA TEN U TEIJIOBBIE SIBICHHUS,
UCIONB3Ysl (U3MUECKHE BEIWYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETUYECKasi SHEPrusi XaOTMUECKOIO JIBUKEHUS MOJIEKYJI, CPEIHEKBaApaTUUHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprus, pabora rasa,
KOA(P(GUIIUEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOIO JBHUTaTeNsl; MpH OMHCAHUU
IPAaBWJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEIUYHMH, HX
0003HAaUEeHUsI W €IMHUIBI, HaXOAUTh (HOPMYJbI, CBS3bIBAIOIIME JaHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMHU BETMUYUHAM;

OINMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (HU3HUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
3IIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IMOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHINAJIOB;
OpU ONHUCAHUM TMPABWIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYIO0 (PU3NYECKYIO BETUYHHY C IPYTUMH BEINYNHAMU,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUYECKHE
3aKOHBI U NIPUHLMIIBL: 3aKOH BecemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHMYECKOM OHHEPruM, 3aKOH COXpPaHEHMsl MMILYJIbCa,
OPUHLIMII CYNEPHO3ULIUN CWJI, NPUHLHUII PABHOIpPAaBUS WHEPLHUAIbHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0O TEOPHIO CTPOCHMSI BEILIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON 3HEPIHH TEIUIOBOTO JBIKEHHUS MOJIEKYIH C
aOCOJIFOTHOM TeMIlepaTypoM, MEpBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOro 3apsnaa, 3akoH KysjoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUILIBL,
o0JyacT) IPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE MPUHITUIIBI IEHCTBUS MAILIUH, TPHUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MaCHOTO MCIOJB30BaHUS B MOBCEIHEBHOM
KU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN, MPU 3TOM
dbopmynupoBath npobieMy/3anady u TUIOTE3y y4eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHMsl, TPOBOAUTD OMBIT U (POPMYJIUPOBATH
BBIBO/IbI;

OCYIIECTBIISATh NPSIMbIE U KOCBEHHBIE U3MEpEHUsI GU3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEJIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX W3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(bUKCUpPOBATH PE3YNbTATHI MOJTYYEHHOU 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH B BUJIE
TabNIuI ¥ rpauKOB, IeJaTh BHIBOABI MO PE3yJIbTaTaM HCCIEA0BAHUS;

coOmro1aTh mpaBmiia 0€30MacHOTO TPy/la MPU MPOBEICHUN MCCIICIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEILCKOH W IMPOCKTHOU
NESATEIbHOCTH C MCHOJIb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyaOBaHUS;

pemiate pacu€THbIE 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIEeNblo,
UCTIONB3YS (hr3HUecKne 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINU3a YCJIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYJIbI,
HEOOXOAUMbIEe I €€ pElIeHHs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UUECKOU BEJIMYUHBI,

pelarh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUN C OMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
busnueckue BICHUS;

MCITIOJIb30BATh MIPH PEIICHUH YUYEOHBIX 3a/1a4 COBpEMEHHbIE H(POPMAIIMOHHbIE
TEXHOJIOTHUH [IJIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAUUN U IPEICTABICHUS
y4eOHOW U HAyYHO-TIOMYJSAPHOM HWH(GOPMALMU, TOIYYCHHOM W3 PpPa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyI0 HH(OPMAIIHUIO;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHE HAYKU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3KKE B TOBCEAHEBHOM JKU3HH IS
obecnieyeHrss 0€30MaCHOCTH TMPH OOpaIlleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KalOILLEH Cpele;



paboTaThb B TIpynme ¢ BBHIMNOJHEHHEM pPAa3IMYHBIX COLHUAIbHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO pacHpenesaTb OO0S3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyaIUsX, aJeKBAaTHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIIEHUE paCCMAaTPUBAEMOM MTPOOIEMBI.

K koH1y o0yuenus B 11 kiaacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIIMUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3HKU B (HOPMHUPOBAHHUU
COBPEMEHHOW HAy4yHOM KapTHHBl MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHHUKH WU
TE€XHOJIOTUM, B MPAKTUYECKOW NEATEIBHOCTU JIOJEH, IIEJOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS H3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETA, TOUCUYHBIM UCTOYHUK CBETA, SIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siJipa MpU pEUIeHUU (PU3NYECKUX
3azay;

pacmo3HaBaTh (pU3NUecKe SBICHUS (IPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBHs TOKa, B3aUMOJACHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUWSA, JEWCTBHME MAarHUTHOrO TMOJs Ha
IMPOBOJHUK C TOKOM W JIBMXKYUIMHCS 3apsili, 3JEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, MPSIMOJIMHEIHOE pAcIpOCTpaHEHHE CBETa, OTpPaKEHUE, MPEIOMIICHHE,
uHTepdepenus, audpakuus W TONSAPU3ALUs  CBETa, JTUCHEPCUs CBETa,
dbotoanekTpudeckuit 3gdexT (hoTodrddexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHENYaToro CrHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONKCHIBaTh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  JJIEKTPUYECKYID  NIPOBOJUMOCTH  pPA3JIMYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE sIBJIEHUS (TIPOLIECCHI), HUCIOJIb3Ys (PU3NYECKUE BETUUYHHBL:
AIIEKTPUUECKUIN 3apsifi, CHJIa TOKa, AJIEKTPUUECKOE HANpsDKEHHE, AJIEKTPHUUECKOe
COTIPOTHUBIICHUE, PAa3HOCTh MOTEHIIMAJTIOB, JEKTPOABMKYINAS CUjla, paboTa TOKa,
WHJYKIUST MarHUTHOrO Mojisi, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYIIIKU, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIeH, MEPUOJl M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpe, 3apsii M CHiIa TokKa B IIpoliecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
OTNTHYECKasl CHWJIa JIMH3BI, TIPH OMHCAHWUU TMPABWIBHO TPAKTOBATh (HU3UUCCKUI
CMBICJT HCTOJB3YEMbIX BEIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
(bopMyJIbL, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETMUMHY C APYTUMH BETUUMHAMMU;

OMKCHIBATh M3YyUYECHHbIE KBAHTOBBIC SIBJICHUS U TIPOLECCHI, HCIOIb3YS
bu3nueckue BEIMYMHBI: CKOPOCTbh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJILC (OTOHA, IEPUOJ TOJIypacaaa, YHEPTHsl CBI3H



aTOMHBIX fJ€p, MPH OINHUCAHUU NPABHIBHO TPAKTOBAaTh (DU3MUECKUN CMBICI
UCIIONIb3YEMBIX BEJIMYHH, MX OOO3HAUYECHHA M EIUHHIIBI, YKa3bIBaTh (POPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIWYMHY C JAPYTUMHU BEIUYHMHAMU,
BBIUUCIIATH 3HAaU€HNE (PU3MUECKON BEJINYUHBL;

aHAJIM3UPOBaTh (PU3NUECKHUE MPOLECCHl U SABICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI NOCJIEAOBATENBHOTO U MapajlIeIbHOIO
COCAUHEHHs] TNPOBOJHUKOB, 3akOH Jlkoymns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
MHIYKIUHU, 3aKOH IPSIMOJIMHEWHOTIO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NPEJIOMIIEHHUs CBETA, ypaBHEHHE OWHIITEHHa 11 (oTorddekra,
3aKOH COXPAaHEHUS DHEPIUH, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXPaHEHUs
IIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOr0 YHCIA, MOCTynaTrsl bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMAaTUYeCKOE€ BBIPAKEHHWE U YCJIOBMs (IpaHULbl, OOJACTH)
IIPUMEHUMOCTH;

ONpEIENATh HAIIPABJIECHUE BEKTOPa MHIYKIIMM MAarHUTHOI'O MOJISl POBOJIHHUKA
C TOKOM, cuJiel Ammnepa u cuisl JlopeHua;

CTPOUTh M ONHCHIBATh H300paKeHHE, CO3/1aBa€MO€ IIJIOCKHM 3epKalioM,
TOHKOMW JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEA0BAHUIO (PU3NYECKUX SIBICHUH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSMBIX UM KOCBEHHBIX HM3MEPEHUM: MPU 3TOM
dbopmynupoBath npobieMy/3anady u TUIOTE3y y4eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJIOKEHHOTO 000pY10BaHMsl, IPOBOAUTH OIBIT U (POPMYJINPOBATH
BBIBOJIBL;

OCYILIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIIMYUH, IPU
3TOM BBIOHMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NUYECKUX BEJIMYMH C UCIOJIB30BaHUEM IPSIMbIX
U3MEPEHUI: MPU ATOM KOHCTPYMpOBAaTh YCTAHOBKY, (DUKCHpPOBATh PE3YJIbTAThl
MOJyYEHHOW 3aBUCUMOCTH (DM3MUYECKUX BEIWYUH B BUAE TaOnMil U TpaduKoB,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM HCCIIEOBAHUS;

coOmro1aTh MpaBmiia 0€30MacHOTO TPyJa MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax y4eOHOIro SKCHEpPUMEHTa, Y4YeOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB U J1aOOPaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIEeNblo,
UCHOJB3Ys (PU3MUECKHe 3aKOHBI U MIPUHIIUIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJaul
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEHATh (PU3NUECKUE BEIUUYMHBI U (OPMYJIBL,
HEoOXOouMble NIl €€ pelleHUs, NMPOBOAUTh Pacu€Thl M OLICHMBATh PEAJbHOCTH
MOJy4YE€HHOTO 3HAUY€HUS (PU3HUUECKON BEIUYUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HETPOTHBOPEUYUBYIO
LEMOYKY PACCYKIEHUH C OMOpOM Ha HM3YyYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTHH [UJISl TIOMCKA, CTPYKTYPUPOBAHMsI, UHTEPIPETAUUN U IPEICTABICHUS
y4eOHOW ¥ HAYyYHO-TIOMYJSAPHOM HWH(GOPMALMU, TOIYYCHHOM W3 PpPa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIyYaeMyI0 HH(OPMAIIHUIO;

OOBSACHATh MNPUHLMUNBI JEHUCTBUS MAIUMH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX 0€30MacCHOI0 MCHOJIb30BAaHUS B IIOBCEHEBHOU
KU3HY;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM JKU3HU 1A
oOecrieueHnss 0€30MaCHOCTH MpU OOpalleHWHu C MPUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBaMH, JIJIsl COXPAHEHUsS 310POBbS M COOJIIOICHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyINIE C BBIIOJHEHUEM pPAa3IMYHbIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpPyINIbl, PALMOHAIBHO PpACHPEAEsATh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3jesioB U TeM unppoBbIe
Ne ni/mn P Kontpoabnbie IIpakTnueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [TOK
’ A Y https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamiica / https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 hitps//m.cdsoo.rw/7E4 1bf72
Utoro no pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubnnorexa HOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3:2 OCHOBBI TEPMOAMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bubnnorexa [HOK
’ da3oBbIe EPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Pa3nen 4. JIEKTPOJIUHAMUKA

bubmnorexa [JOK
41 DICKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 351eKTpUYECKUil TOK. TOKH B 12 bubmmoreka [JOK
) Pa3IUYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIe
Ne mi/m P Konrpoabnsie  IIpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHOoe noje. IJIeKTpOMarHuTHast 1 ] 3 bubmmoreka [JOK
' WHIYKIUA https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKHe U JIEKTPOMAarHuTHBIE 9 1 bubnnorexa [HOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHu4ecKre 1 31eKTPOMArHUTHBIE 5 1 bubmmoreka [JOK
) BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bbu6nmuoreka [JOK
23 O 10 3
frraKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OcCHOBBI crielIUaIBLHON TEOPUHI 4 ] bubmmoreka [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢




bubmuorexa [JOK

4.2 C 4
TPocHHe atoma https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.3 A 5
TOMHOE 71PO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMEeHTHI aCTPOHOMUH U aCTPOPHU3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OGOBHIAIOIEE IOBTOPEHUE

6.1 O6o0u1aromiee MOBTOPEHUE 4 ngg;;fg;gg}; £41c97c
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbie IIpakTnuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTebHbIE
padoTshI padoThI
pecypchl
dusuka — Hayka 0 IpUpoJIE.
1 Hayunrie MeT(})],Z[BI HOfHaI.)HI/ISI 1 bubmmorexa IOK
Y https://m.edsoo.ru/ff0c32e2
OKPY>KaloIlIero MUpa
Poxw u mecTo pusuku B

) (hopMUPOBAHUHN COBPEMEHHOU | bu6nuoreka [JOK
HAay4YHOM KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU IEATEIbHOCTH JIIOECH
MexaHudeckoe NBUKEHHUE.

3 OTHOCHUTENBHOCTH MEXaHHUYECKOTO | bubmuoreka [{OK
nerkenusd. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpsIMONIMHENHOE | Bbu6muotexa [JOK
JIBUKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6nuorexa LIOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372e¢

6 CBoOoaHoe majieHue. Y CKopeHue | bubnuoteka [JOK
CBOOOIHOTO ITaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE 1BUXKEHUE.

. bubmuoreka [IOK

7 JIBr>kKeHUE MaTepUaIbHOM TOYKH IO 1

OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada




HpI/IHI_[I/IH OTHOCHUTCIIBHOCTH

Kunernueckas sneprus

bubmunoreka LIOK
8 lNanunes. MHepunanbHbIe CUCTEMBI
L https://m.edsoo.ru/ff0c3be8
otcueta. [lepBbiii 3akoH HptoToHa
Macca tena. Cuna. [Ipunnun
9 Cynepno3uiuu cui. Bropoit 3akoH bubmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HeroTona nist MaTepuanbHOM TOUKU

10 Tpetnii 3akoH HeroToHa 1151 bu6nuoreka [JOK
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHUPHOTo TsAroteHus. Cumia

11 TspkecTu. [lepBas kocMuyeckas bubmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 Tpenus. Cuiia COnNpOTUBIICHUS TIPU bu6nuoreka [JOK
JIBIDKEHUH Teja B )KUIKOCTH UIIN https://m.edsoo.ru/ff0c3{76
rase
[TocTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO bu6nuoreka [IOK
tena. MoMeHT cuiibl. [1nedo cuisl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECUs TBEPAOTO Tella
Nmnynbc MaTepuanbHON TOYKH,

15 CHUCTEMbI MaTEPUAIbHBIX TOUEK. bu6nuoreka [IOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJIbca. PeakTuBHOE IBUKEHUE

16 Pabora 1 MOIIIHOCTE CHJIBL. bu6munoreka LIOK

https://m.edsoo.ru/ff0c4502




MaTepuaabHOH ToUkH. Teopema 00
U3MECHCHUH KHHETHYECKOW SHEPTrUH

17

IloTenumanpHas SHEPTHUsL.
IToTeHunanpHas 3HEPTUs yIpyro
neGopMUpPOBaHHON NPYKUHBIL.
IloTeHunanpHas 3HEprus Tena
BOJIN3H OBEPXHOCTHU 3eMIIn

bu6munoreka LIOK
https://m.edsoo.ru/ff0c461a

18

[ToreHuunanbHbIC U
HEMOTEeHIMaIbHbIe cHIIbl. CBA3b
paboThI HEMOTEHIIUATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPTUU

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHHEM MEXaHHMYSCKOM
SHEPTUH TeJla Ha IPUMeEpe
PaCTSHKEHUS PE3UHOBOTO KI'YTa»

20

KonrponsHas pabora o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE»

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TeOpUH. bpoyHOBCKOE NBUKEHUE.

Huddysus

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U
B3aWMOJICVICTBHS YaCTHULl BEILIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEU
U TBEPIBIX TEI




23

Macca monekyin. KonuuectBo
BemiecTBa. [locrosHHas ABoraapo

24

TertoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp
Lenbcus

25

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcontoTHas TemIepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPIUuun
JBUKEHUS] MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

bubmunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

JlabopaTtopHnas pabota
«MccnenoBanue 3aBUCUMOCTH
MEXy [apameTrpaMu COCTOSHUS
Pa3pexKEeHHOTO ra3a

29

M3omporieccsl B MCaIbHOM ras3e U
uX rpadudeckoe mpeCTaBICHNE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
crnoco0sb! e€ n3MeHeHus. Konmdectro
TEIUIOTHI U paboTa. BHyTpeHH: s
SHEPrusi OJHOATOMHOTO HJECAIBHOTO
rasa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! Tenonepenauu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

32

V nenbHast TEMI0EMKOCTD BEILIECTBA.
KonuyecTBo TemioTsr npu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36




Teruionepenade. AauadbaTHbIA
nporiecc

IlepBbIil 3aKOH TEPMOAVHAMUKHY U

bu6mmoreka [IOK

33
€ro NpMMEHEHUE K U30IIpolLIeccaM https://m.edsoo.ru/ff0c5efc
HeobOpatumocThb nporieccoB B

34 npupoje. Bropoii 3akoH Bubmmorexa [IOK

pHpoae. P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

35 [Tpunmun nevicteus u KT/ bubmunoreka LIOK
TEIJIOBOM MaIIuHbI https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KIIJ{

17 DKOJIOTHYECKHUE TIPOOTIEMBI
TEII09HEPTETUKU
O6o06maromuii ypox

38 «MOJII:K JII;JIl Has}lllzl)mm(a OcHoBBI bubmmorexa LIOK

YIp ' https://m.edsoo.ru/ff0c6938
TEPMOJUHAMUKI
KonrponbHas pabora o Teme
39 «MonexynsipHas ¢puzuka. OCHOBBI bubmmorera LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI)

40 [TapooGpa3oBanue U KOHICHCAIIHSI. bu6nuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOII0THAS M OTHOCUTEIbHAS

41 BJIYKHOCTh BO3yXa. HacklleHHbIN bubmmorexa LIOK

Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammnueckue u
amopdHbie Tena. AHU3OTPOIHUS
P o P bubmuoreka [IOK
42 CBOWCTB KpHUCTaILIOB. Kuakue

KpucTauibl. COBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65{0




IInaBnenne u KpucTajlyin3anus.

43 VeapHas TEIIOTA IJIABICHUS buGnnorexa [IOK
A ’ https://m.edsoo.ru/ff0c6708
CyOnumarus
bubmunoreka LIOK
44 VYpaBHEHUE TEIUIOBOro OajlaHca
p https://m.edsoo.ru/ff0c6820
OnexTpusanus Tea. DIEKTPUIECKUI
45 3aps. JIBa BUJa JIEKTPUUECKUX bubmorexa [IOK
AL A p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOAHUKH, TUAIECKTPUKU U
46 H(I))JI OPOBOIHUKU 3aK(I:H bubmmorexa IOK
YHpOBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs IEKTPUUECKOTO 3apsiia
BzaumopeiictBue 3apsiioB. 3aKoH
47 Kynona. ToueuHbIl 3I€KTPUIECKUI bubmmorexa LOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsok€HHOCTB AIEKTPUYECKOTO
43 noss. [IpuHImMn cynepno3uimu bu6nuoreka [IOK
AJIEKTPUYECKUX MoJe. JInnun https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
PaboTa cuit anekTpocTaTHaeckoro
49 noist. Ilorennman. PasHocTh bubnnorexa LIOK
’ faiL. https://m.edsoo.ru/ff0c6f00
[IOTEHIAATIOB
IIpOoBOMHUKH U TUDIEKTPUKH B
50 anpeKT OCTaTUYECKOM HOIjIe bubnnorexa [IOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. Bubmmoreka IIOK
51 OnexrpoémkocTs. Konnencarop 1

https://m.edsoo.ru/ff0c7126




52

DNEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpa. JHEeprus
3apsHKEHHOI0 KOHJIEHCAaTopa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopnas pabora "U3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMTT NEHCTBUS U IPUMEHEHUE
KOH/IEHCAaTOPOB, KOIMTUPOBAJILHOTO
anmnapara, CTpyHHOTO IPUHTEPA.
DneKTpocTaTUYecKas 3aluTa.
3a3eMJIeHHE AIIEKTPOIPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hampsixenue.
Conporusnenue. 3akon Oma J1st
y4acTKa Lenu

56

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIIaHHOE COCIMHEHHE
poBOAHKUKOB. JlabopaTtopHas
pabota «/3ydeHne CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOITHOCTH IEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1Sl TOJTHOM (3aMKHYTOH )
anekTpudeckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenue DJ1C ucTOUHMKA TOKA U
€ro BHYTPCHHCTO COIIPOTUBJICHUS

0.5

bu6munoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpoHHAas MPOBOIUMOCTh
TBEPIBIX METAJIOB. 3aBUCUMOCTD




COMPOTHUBIICHUS METAJIJIOB OT
Temieparypbl. CBEpXIIPOBOIMMOCTh

DNEeKTPUYECKUI TOK B BaKyyMe.

60 .
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB
[TomynpoBOAHUKH, UX COOCTBEHHAS

61 Y MPUMECHAs MPOBOJIUMOCTb. bu6nuoreka [IOK
CaoiicTBa p—n-nepexoa. https://m.edsoo.ru/ff0c84ae
[TomrynpoBOTHUKOBEIE TPUOOPHI
DJIEKTPUYECKUH TOK B pacTBOpaxX U

6 pacriaBax 3JE€KTPOJIUTOB. bubmmoreka [JOK
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DJIEKTPUYECKUH TOK B razax.

63 CaMocCTOSITeNIbHBIN 1 bub6munorexa LIOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKkTpudecKue npudopsl U

64 YCTPOWCTBA U X MTPAKTUYECKOE bubmmoreka [JOK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH

65 Oo6o06maromuii ypok bubmmoreka [JOK
«INEKTPOIUHAMUKAY» https://m.edsoo.ru/ff0c88be
KontponbHas paboTa mo teme

66 «Qnekrpocraruka. [1ocTosHHBIH bu6nuorexa LIOK
3JEKTpUYECKUil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PezepBHbiii ypok. KonTposibHas bubnuoreka [IOK

pabora o Teme "DneKTpoauHaMHuKa"

https://m.edsoo.ru/ff0c8c56




68 PesepBHeIil ypok. O0o0marommii
ypok 1o tTemam 10 knacca

bubmunoreka LIOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHBbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoapipie  Mpaxruyeckue fa[:;?ennﬂ gg[?;l;zz:fenbﬂme
padoThI padoTsbI pecypen
[TocTostHHBIE MATHUTHI U X

| B3auMoOeicTBHE. MarHuTHOE IIO0JIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM UHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKUUU
MarsuTHO€ 1oJie TPOBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bubanorexa [HOK
B3aumopeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtophnast pabora «M3yuenue

3 MarHETHoIr)o noiﬂ KaTyLHKHyc 1 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JleicTBMEe MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.

4 Jlaboparopnast pabota | | bubmmoreka [JOK
«HccnenoBanue nerucTBUA https://m.edsoo.ru/ff0c9ac0
MTOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleiicTBME MarHUTHOTO TOJISI Ha

5 JBIDKYIIYIOCS 3apPSKEHHYTO | bubmmoreka [JOK
gactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JlopeHua

6 DNeKTpOMarHuTHast UHIYKIUS. 1

[ToTok BekTOpa MarHUTHOM




unaykuud. DJ1C uHayKIun. 3akoH
AJIEKTPOMArHUTHOW WHIYKITUN
®dapages

Jlaboparopnas pabota
«HWccnenoBanue sSBICHUS
AJIEKTPOMArHUTHON MHIYKIIUW»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIEHUE
camounaykuuu. 3J1C
CaMOMHIYKIUHU. DHEPrHs
MAarHUTHOTO TOJISI KATYIIKU C TOKOM.
DNEeKTPOMarHuTHOE IOoJIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTporucTBa U X
MNPUMCHCHUC: MOCTOAHHBIC MAI'HUTEI,
QJICKTPOMAIrHUTHI,
QJICKTPOABUTATCIIb, YCKOPHUTCIIN
QJICMCHTAPHBIX YaCTHUIL,
MHIYKIIMOHHAs NeYb

10

Oo6o06maromuit ypok «MarautHoe
1oJie. JNEeKTpOMarHuTHas
VHTyKIIHSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas paboTa mo teme
«MarsuTtHoe nozJe.
DNEKTPOMArHUTHAS WHIYKIIHS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHNYECKUE
KoJiebaHus. ['apMoHnyeckue
KoJieOaHusl. YpaBHEHHE
TapMOHHYECKHUX KOJICOaHUH.
IIpeBpaiienue 3aepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06




13

Jlaboparopnas pabota
«HccnemoBanue 3aBUCHMOCTH
neproa MajibIX KoJieOaHuii Irpy3a Ha
HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebaTenbHbIN KOHTYD.
CBOOOTHBIC IEKTPOMArHUTHBIC
KOJIeOaHUS B NACAILHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHS
MEXTy MEXaHUICCKUMH H
ANEKTPOMArHUTHBIMU KOJIEOAHUSIMU

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akoH
COXPaHEHHUS YHEPTUU B UJICATHBHOM
KoJIeOaTeIbHOM KOHTYPE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxarIux
KosieOaHusAX. BoiHy X 1eHHbIE
MeXaHUYEeCKHUE KOJIeOaHusl.
Pe3onanc. BeinyxaeHHbIe
AJICKTPOMArHUTHBIE KOJICOAHMS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CuHycouJanbHbII IEPEMEHHBIN TOK.
MouHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYAHOE U ICUCTBYIOIIEE
3HAYEHUE CHJIbI TOKA M HAITPSKECHUS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [Ipoussoactso,
nepeaaya u norpedieHue
AJIEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U MIPAKTUUYECKOE
IIPUMEHEHHUE DIIEKTPUIECKOTO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324




3BOHKa, F€HEpaTOpa IEPEMEHHOT0
TOKa, JINHUM 3JIeKTporepeaad

DKOJIOTUYECKUE PUCKU IIPU
MIPOU3BOJICTBE JIEKTPOIHEPTHH.

20 KynbTypa ncnonb3oBanus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3ZHU
MexaHnudeckue BOJIHBI, YCIOBUS

acripoctpanenus. llepuon.

21 I():KOPPOCTBppaCHpOCTpaEIeHI/IH u buommorexa LHOK
JumHa sombr. Tonepedrse i https://m.edsoo.ru/ff0cca54
MIPOJIOJILHBIE BOJIHBI

2 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubanorexa [HOK
3ByKka. Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX

23 cBoKcTBa U ckopocTsk. [lkana bubmorexa HOK

https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paguOCBsI3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnosiokanus

25 Konrponsnas padora «Konebanus u bubmmoreka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonuHelHOE pacipoCTpaHEHHE

26 CBETA B OJTHOPOJHOM Cpee. bubnnorexa [HOK

ToueuHblil UICTOYHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350




OTtpaxkenue cBeTa. 3aKOHbI

Bbu6nuoreka [JOK

27 OTPWHEHHA Cf era. Tloctpoenie https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IJIOCKOM 3epKalie
IIpenominenue ceera. [lonHoe

73 BHYTpPEHHEE OTpaKE€HUE. bubmmoreka [IOK
IIpenenbHbIi yroa MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS

29 JlaGopatopnas pabora «M3mepenue bubnuoreka [IOK
IOKAa3aTelIs MPEIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n3o0pakeHmit

30 B JIuH3€e. DOpMysia TOHKOHN JTMH3BI. bubmorexa HOK

https://m.edsoo.ru/ff0cddle

VYBenuueHue JTMH3bI
JlabopaTtopHnast pabota

31 «HccnenoBanne CBOUCTB
M300paKCHUH B JIMH3AX»
Hucnepcus ceera. Cl0XHBIN COCTaB

0 6enoro csera. Ler. JlaboparopHas
pabora «Habmroaenue nucnepceun
CBETa»

3 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
csera. Jludppakunonnas pemérka https://m.edsoo.ru/ff0ced22

14 [TonepedyHOCTH CBETOBBIX BOJIH. bubnnorexa HOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuyeckne MpuOOPHI M YCTPOMCTBA

35 1 yCJIOBHSI X 0€3011acHOTO
MPUMEHECHUS

36 I'panuIpl IPUMEHUMOCTH bubmmoreka [IOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862




ITocTynatel cienuaibHOU TEOPUU

OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. 3aMe/IJIeHHE bubmmorexa [OK

AHOBP ' g https://m.edsoo.ru/ff0cfa42
BPEMEHU U COKpAIICHUE JJTUHbI
DHEPrusi ¥ UMITYJIbC

n PENATUBUCTCKOMN YacTulbl. CBS3b bubanorexa [HOK
MAaCCBI C SHEPTUEU U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
Kontponbnas padota «Onruka.

39 OCHOBBI crielIMaNIbHON TEOPUHU bubmmorexa [OK

H p https://m.edsoo.ru/ff0cf610
OTHOCHUTEIIbHOCTH»

40 ®otonsl. opmyna [1nanka. bubmmoreka [JOK
DHeprusi U UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBbITHE U HCCIIEN0BAHUE Eu6 ITOK

noImoTexa

41 otoddexra. OnbiTer A. I'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl portorddekra. YpaBHEeHNE

42 OiHTeitHa 1 porosddexra bubnmorexa LHOK

A ' https://m.edsoo.ru/ff0d015¢
«Kpachnas rpanuna» potorddexra
Jasnenne ceera. OnbiTel I1. H.
43 Jlebenena. Xumuueckoe aencTBre bubmmorexa [OK
AeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTa u
44 MPaKTUYECKOE TPUMEHEHUE:

dhoTodeMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO]T




Pertennie 3agad mo reMe «JIeMEHTHI

Bbu6nuoreka [JOK

s KBAHTOBOU ONTHUKH https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI

46 Pesepdopna no paccesHuro o- bubmmorexa [OK

https://m.edsoo.ru/ff0d091a
yactull. [lnanerapuas Mozaens atoma
bu6mmoreka [IOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
W3nydenue u nornoiieHue GoToHOB

43 IIPU IIEPEXOZE aTOMA C OJHOIO bubnuoreka [IOK
YPOBHS SHEPIUHU Ha Apyrou. Buasl https://m.edsoo.ru/ff0dOafa
CHEKTPOB
BomnHoBEIe cBOiicTBa yacTull. BoIHEI

49 ne bpoins. KopnyckymnspHo- bubnuoreka [IOK
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYK/ICHHOE U3JIyYCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmeiTel Pe3epdopaa o bubanorexka [HOK
OIIPEIIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOTO U3ITYyUYEHUS
CgoiictBa anbda-, 6era-, raMma-

51 n3nydeHus. BiusHue
PaZiOaKTUBHOCTH Ha KHUBBIE
OpraHu3Mbl
OTKpBITHE TPOTOHA W HEUTPOHA.

5 W3otomnsl. Anbda-pacna. bubmmoreka [JOK
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-u3nydyeHue

53 DHeprusi CBSA3U HYKJIOHOB B sI/Ipe. bubmmoreka [JOK

Snepubie peakuuu. S nepHbii

https://m.edsoo.ru/ff0d1356




peaktop. [IpobiemMbl, TEPCTIEKTUBEIL,
HKOJIOTUYECKUE ACTICKTHI SICPHON
SHEPIreTUKU

54

DneMeHTapHble YacTulbl. OTKpBITHE
MO3UTpOoHA. MeTonbl HAOMIOACHUS U
pPEruCTpalvK 3JIEMEHTAPHBIX
yactuil. Kpyrieli cron
«DyHaaMEHTAIbHBIE
B3auMogercTBUA. ENUHCTBO
(hU3UYIECKOI KapTUHBI MUPa»

Bbub6nmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro ne6a. Co3sesnus,
SIpKUE 3BE3IBI, IJIAHETHI, KX
BuauMoe asrkenne. Coaneynas
cucremMa

56

Connue. ConHeyHast aKTUBHOCTb.
NcTtounuk sHeprun CosHua u 3BE371

57

3BE3bI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BAaTENbHOCTU. BHYyTpeHHEee
cTpoeHue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spostronny CoJtHIA U 3BE3

58

Mnuneunsiii [lyTe — Hama
I'amaktuka. ITonoxxenue u IBHKEHHE
Comnnna B I'anakTuke. I'anakTUKU.
UYEpHble AbIPBI B s1pax rajJakTHK

59

Bcenennas. Pazoeranue rajakTuk.
Teopus bosbioro B3psiBa.




PennkroBoe uznyueHue.
MeraranakTuka

60

Heperennsie npobiaembl
aCTPOHOMMUU

61

KontponbHas padota «IeMEeHTHI
aCTPOHOMUU U aCTPOPUIUKU»

62

O6o6matomuii ypok. Poib ¢pusuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMATbHON B
ATUYECKOH chepax NesaTeTbHOCTH
YyeJIoBeKa

63

O6o6matomuii ypok. Pois u Mmecto
(hU3UKHA U aCTPOHOMHH B
COBPEMEHHOMN HAyYHOU KapTUHE
Mupa

64

O6o06utaromuii ypok. Poib
¢busnveckoil Teopuu B
(OpMHPOBAHUY MTPEACTABICHHUN O
(hU3UIECKON KapTHHE MUpPA

65

Oo6o06matomuii ypok. Mecto
¢$u3nvecKoil KapTUHBI MHUpa B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOIE

66

PesepBHbIil ypok. MarauTHoe noie.
DneKTpOMarHuTHast UHIYKIUS




Pesepubiit ypok. Ontuka. OCHOBBI

67 CIIEIMATIbHON TEOPHUH 1
OTHOCHUTEILHOCTH
Pesepnniii ypok. KBantoBas gusuka.
68 QHCI\IZGHTBI};.IZ:TI)OHOMI/II/I U ’ 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBIIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET
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