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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke ©0a30BOro ypOBHS Ha YPOBHE CPEIHEr0 OOIIeTro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUI K pe3yJbTaTam
OCBOCHHMsI OCHOBHOUM 00pa3oBaTeIbHON Mporpammsbl, mnpeactaBieHHbx B OI'OC
COQO, a Takxke c¢ yu€rom denepanbHOl paboueil MporpaMMbl BOCIHMTAHHS H
KOHLEMIIUKA TpernojiaBaHusl yuyeOHoro mnpeamera «Pusnka» B 00pa3oBaTENbHBIX
Opra"u3anusx Poccuniickon denepanum, peann3yoIuX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOrPAMMBI.

Copepxanue mporpamMmbl 10 (U3MKE HampaBieHO Ha (QopMupoBaHHe
€CTECTBEHHO-HAYYHOW KapTUHBI MHupa oOyuawomuxcs 10-11 xmaccoB mpu
oOyueHuu ux Qu3nke Ha 0a30BOM ypPOBHE Ha OCHOBE CHUCTEMHO-AESITEIbHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIUYHOCTHBIM, NPEAMETHBIM W METANPEAMETHBIM pe3yJibTaTam
oOy4eHMs, a TaKKe€ YYHMTHIBAET HEOOXOJMMOCTh pealu3alud MEXIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAyYHbIMM YYEOHBIMH IpeaMmeTamu. B Heil
OTIPE/IETISIOTCS OCHOBHBIE LIEIM U3Y4YEHHUs (PU3UKU HAa YPOBHE CPEIHEro OOLIeTo
oOpa3oBaHusl, TUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o Qpu3MKe BKIFOYAET:

e  IUIAaHMpYEMBbIE PEe3yJIbTaThl OCBOEHUS Kypca (pU3MKK Ha 0a30BOM ypOBHE, B
TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeaMera « usukay 1mo rojam oOy4eHusl.
®dusuka Kak HayKa 0 Hanbosee oOUIMX 3aKOHAX MPUPOABI, BHICTYMAsi B KAUECTBE
y4eOHOro NMpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIa/] B CHCTEMY 3HaHUI 00
okpyxatomeM wmupe. LlkonbHbIl Kypc (U3MKH — CHUCTEeMOOOpa3yIOIMA IS
€CTECTBEHHO-HAYYHBIX Y4Y€OHBIX MPEJAMETOB, IMOCKOJbKY (PU3MUYECKHE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SIBJICHWN, HM3y4aeMbIX XWUMHUCH, OHMOJIOTHEH,
dbu3nyeckoir reorpadueld W acTpoHOMHeEH. lcronap3oBaHME U AKTUBHOE
npuMeHeHrue (U3MYEeCKUX 3HAHUM  ONpelessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMH B cdepe DSHEPreTHKH, TPaHCIOpPTa, OCBOEHUS
KOCMOCA, IOJIy4YEHUS HOBBIX MAaTE€pHAIOB C 3a/JlaHHBIMU CBOWCTBAMHU WU JIPYTHX.
N3ydyenne (Pu3MKM BHOCUT OCHOBHOW BKJIaJA B (POPMHUPOBAHUE E€CTECTBEHHO-
HAyYHOU KapTHHBI MUpa OO0ydaromuxcs, B (GOpPMHUPOBAHUE YMEHHH MPUMEHATH
HAy4YHbIA METOJI MO3HAHMSI PY BBITIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY kypca ¢u3HKM 171 YPOBHS CPEAHETO OO0IIEeTro 0O0pa30BaHMS TMOJIOXKEH
PAI UIeH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK IPUHLUIIBI €70 IOCTPOEHUS.

Hoes yenocmumocmu. B COOTBETCTBMHM C HEM Kypc SBISETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET Kak
BOITPOCHI KJJACCUYECKOH, TAK 1 COBPEMEHHOM (DHU3HUKHU.



Hoesn cenepanuszayuu. B cooTBeTCTBUM € HeWl MaTepuan Kypca (U3HKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymmum B Kypce sBiseTcs
(dbopmHpoBaHUEe MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaTEpHUM, BEIIECTBE U
roJe.

Hoes cymanumapuzayuu. EE peanusauus npeanojiaraeT HCIOIb30BaHHUE
IYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKH, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3uku Cc pa3BuTMEM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamMu.

Hoesn npuxnaonou nanpasnennocmu. Kype ¢Gu3uku npeamnosiaraeT 3HaKOMCTBO C
IIUPOKUM KPYIOM TEXHUYECKUX M TEXHOJIOTMYECKUX MPWIOKEHUM H3YUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes  skonocusayuu  pealnsyercss IMOCPEICTBOM  BBEJIEHUS  AJIEMEHTOB
COJIEp>KaHUs, TMOCBSIMIEHHBIX 53KOJOTHYECKUM IMpo0iieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU U TEXHOJOTUHM, a TaKKe OOCYXICHMS
po0JIeM palMOHAIBLHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30M1acHOCTH.

CrepKHEBBIMU JJIEMEHTAMH Kypca (U3MKHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (husmveckue Tteopuu (hopMHUpOBAHUE TMPEICTABICHUN O
CTPYKType MOCTPOEHUsI PU3NYECKON T€OpuH, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHLMANIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
IIPUMEHUMOCTH TEOPHUM, JUIsI OINMCAaHHS ECTECTBEHHO-HAYYHBIX SIBICHUU U
MPOIIECCOB).

CucTeMHO-IesITeNIbHOCTHBIN OJIX0/] B Kypce (PM3UKH peaanu3yeTcs MPexkae BCEro
3a CuéT OpraHu3allid SKCIEPUMEHTAIBbHOU AesATeIbHOCTH oOywarommxcs. s
0a30BOro ypoBHsI Kypca (PM3HKH — 3TO HMCIOJb30BAHHE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 5SKCIEPUMEHTOB U JIaOOpaTopHbIX padoT, KOTOpbIE B
nporpamMmme 1o (usuke O0oO0beOUHEHbI B OOLIMI  CIHUCOK  YYEHHUYECKUX
MpaKkTUYECKUX padoT. BhiienieHne B yKa3aHHOM IepedHe JIabopaTOpHBIX padoT,
MIPOBOAUMBIX JUISi KOHTPOJII M  OLEHKHM, OCYIIECTBISAETCS y4YaCTHUKaMU
0o0pa3oBaTeNbHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAaHUS U
ocHauleHus: kaOuHeta ¢usuku. [lpm »sTomM oOecneunBaeTcs OBIIAJCHUE
OOy4aroMIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE H3MEPEHUs, HUCCIEIO0BaHUS
3aBUCUMOCTEM (PU3MYECKMX BEJIMYMH M IIOCTAHOBKY ONBITOB [0 MPOBEPKE
IIPEUIOKEHHBIX TUIIOTES.

bonblioe BHUMaHHME YIEIAETCS PELICHUIO PACUETHBIX M KAa4ECTBEHHBIX 3ajad.
IIpu 3TOM 1111 pacU€THBIX 3a/1a4 IPUOPUTETOM SIBIISIIOTCS 3aa4U C IBHO 3a1aHHOM
(¢u3NYEeCKO MOJENbIO, NO3BOJISIOIIME NPUMEHSATh HW3YUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OIHOIO paszesa Kypca, TaK U HHTETPUPYs 3HAHUA U3
pa3HbIX pa3nenoB. I KaYECTBEHHBIX 3a/1a4 IPUOPUTETOM SBIIAIOTCA 3aJaHUs Ha
O0OBsICHEHHE TPOTEKaHUS (PU3MYECKUX SIBIEHUH M TPOIECCOB B OKPYKAIOIIEH



KU3HU, TpeOyroniue BbIOOpa (GU3MUECKOW MOAENW MJisi CHUTYyallud TPAKTHUKO-

OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpedoBanusiMu GI'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecreyeHno y4yeOHoro mpouecca 0a30BbI ypOBEHb Kypca (PU3MKU Ha ypOBHE
cpenHero oOmiero oOpa3oBaHUs JOKEH H3y4aThCS B YCJIOBHSX MPEIMETHOTO
KaOuHeTa (U3UKU WM B YCJIOBHUSIX HMHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB
€CTEeCTBEHHO-HAYyYHOro IMKiIa. B kabuHeTe Pu3NKU AOTKHO OBITH HEOOXOAMMOE
nabopatopHoe O00OpyAOBaHUE [Jis BBINOJHEHHUS YKAa3aHHBIX B Mporpamme Mo
¢bu3MKe yUeHUYECKUX NMPAKTUYECKUX paboT U JEMOHCTpAllMOHHOE 000pyAOBaHuUE.

JlemoHcTpanmoHHoe 000pyI0BaHnEe POPMUPYETCSI B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIBHON JTOCTAaTOYHOCTH M OOECIEYMBAET TOCTAHOBKY MEPEUYHCICHHBIX B
nporpaMmMme 1o (pu3uKe KIFYEeBBIX IEMOHCTpAIUI 7S UCCIEAOBAHUS N3YYaeMbIX
SBJIEHUN W TPOLECCOB, SMIMPUUYECKUX U (yHAAMEHTalIbHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMEHEHUM.

JlabopatopHoe 00OpyJO0BaHME JUISI YYEHWYECKHX MPaKTHYECKUX pabdoT
dbopMupyercss B BHI€ TEMaTHYECKHX KOMIUJIEKTOB M OOECIEUMBAETCA B pacyére
OJTHOTO KOMIUIEKTa Ha JByX oOydarommuxcs. Temarnueckue KOMIUIEKTHI
71a00paTOPHOTO O00OPYAOBAHMS JOJKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
WCTIOJIb30BAaHUU aHAJOTOBBIX M HU(POBBIX MPHOOPOB, a TakkKe KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS PU3HUKHU B 00IIEM 00pa30BaHUU SBIISTFOTCSI:

e  (opMupoBaHUE HWHTEpeca M CTPEMJICHHUS OOYy4YaOIIMXCA K HAyYHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIJICKTYyallbHBIX W  TBOPUYECKUX
CIIOCOOHOCTE;

e  pa3BUTHUE MPEICTABICHUN O HAYYHOM METOJIE MO3HAHUA U (POPMUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY KAIOITUM SIBIICHUSIM;

e  (opmupoBaHHE HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa U3ydeHHUsT OCHOB
CTpOCHHSI MaTepUH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HUKHU;

e  (opmupoBaHue yMEHUH OOBSACHATH SIBIEHUS C  HUCIHOJIb30BAHUEM
(bU3MYEeCKUX 3HAHUHN U HAYYHBIX JOKA3aTEIbCTB;

e  (dopmupoBaHHWE NpEACTaBIECHUN O poNU (UBUKU IS Pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHI.

JlocTmkeHHe H3THUX Lieleil oOecreynBaeTCsl pelleHHueM CIEAYIOIUX 3a1ad B
npolecce u3yYeHus: Kypca GU3MKU Ha YPOBHE CPEIHEro 00I1Iero 00pa3oBaHus:

e  MpUOOpPETEeHHE CUCTEMBbI 3HAaHUN 00 O0UIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHWsX,  BKIIOYas  MEXaHHKy,  MOJEKYISIpHyl0  (HU3HUKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(DU3HUKY;



e  (opMupOBaHHWE YMEHUW TPUMEHAThH TEOPETHUECKUE 3HAHUS IS
00bsiCHeHUsST (PU3NYECKUX SIBICHUW B MPUPOAEC U U1l MPUHITHS TPAKTUUECKUX
PELIEHUN B IOBCEAHEBHOW )KU3HU;

e  OCBOGHHE CIOCOOOB peMIeHUS pPa3IuYHBIX 3a7ad C SBHO 3aJaHHOM
(bu3nYecKoil MOJENbI0, 3a/1ad, MOAPa3yMEBAIOIINX CaMOCTOSTENHHOE CO3JaHUE
(bu3MYeCcKoi MOJIENH, aIeKBAaTHOM YCIOBUSIM 3a]1a4H;

e  TOHHMMaHHE (U3NYECKHMX OCHOB W TMPUHIIUIIOB JCHCTBUS TEXHUYCCKUX
YCTPOWCTB U TEXHOJOTUUYECKHUX MPOIIECCOB, UX BIHMSHUS Ha OKPYKAIOITYIO CPEIY;

e  OBIAJCHUE METOJaMHU CaMOCTOSITEIIPHOTO TUTAHHUPOBAHUS U TPOBEIACHUS
(GU3MYECKUX OKCIEPUMEHTOB, aHalIM3a W HHTEpHpeTanuu  uHbOpMaIuy,
OTIpeieTICHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3YIIbTaTa;

e  CO3/aHME YCJIOBHH IS Pa3BUTHS YMEHHUH MPOEKTHO-MCCIIEIOBATEIHCKOMH,
TBOPYECKOU JEATEIBHOCTH.

Ha w3ydenue ¢usuku (06a30BbIi YpOBEHb) Ha YPOBHE CPEIHETO OOIIero
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennmaraempiii B mporpamMme 1o (Qu3MKe TMepedyeHb JTa0OpaTOPHBIX U
NPAKTUYECKUX padOT SBIAETCA PEKOMEHIOBAaHHBIM, YUYWUTEIb JETaeT BBHIOOD
MPOBEJCHHUS JTa0OPATOPHBIX pPadOT M OMBITOB € YYETOM HMHIWBHUIYaIbHBIX
0COOCHHOCTEM 00yJaromuXxcs.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NO3HAHUS

®usuka — Hayka o npupone. Hayunsle MeTOABI MO3HAHUS OKPYKAIOLIErO0 MUpA.
Ponp skcneprMeHTa M TEOPUU B MPOLECCE MO3HAHMS MPUPOJBI. DKCIIEPUMEHT B
buzuke.

MopenupoBanue (Qu3MyYecKUx sBICHUN U mpoueccoB. HayuyHble THMNOTE3bI.
®duszuveckre 3aKOHbI U TEOpPHH. | paHHIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Posb u Mecto Gu3uku B GOpMUPOBAHUN COBPEMEHHOW HAyYHOW KapTUHBI MUPA,
B IIPAKTUYECKOU IEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AmnanoroBble ¥ HU(POBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Paspnes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. (OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKECHUSI.
Cucrema orcué€ra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHsii CKOPOCTb, MIHOBEHHasi CKOpPOCTb) U
YCKOPEHHE MaTepUalibHOW TOUYKH, UX MPOEKIMM Ha OCHU CHUCTEMBI KOOpJMHAT.
CrnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE UM pPaBHOYCKOpPEHHOE NpsSMOJIMHENHHOE JBIKEeHHE. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U TMEepPEeMelICHUs
MaTepUabHOW TOYKHU OT BPEMEHH.

CBoOoaHOE nazieHue. Y CKOpeHre CBOOOIHOTO TaJICHUS.

KpuBonuneitnoe aBwkeHue. J[BuxkeHre mMaTepualbHON TOUKH MO OKPYKHOCTH C
IIOCTOSTHHOM II0 MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEWHAs CKOPOCTb.
[Tepuon n wactora obparnieHus. LleHTpocTpeMUTENBPHOE YCKOPEHHE.

TexHu4yeckne ycTpolcTBa U MPAKTHUYECKOE MTPUMEHEHHUE: CIIHIOMETpP, JBUKCHUE
CHapsJI0B, IIETIHbIC U PEMEHHBIC MEepeIayu.

Jlemoncmpayuu

Mogenb cuUCTEMBI OTCU€Ta, WJUTIOCTPALUS KUHEMATHYECKUX XapaKTEPUCTUK
JBUKCHMUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne nBmwkeHus Tema, OpOIICHHOTO TIOM YIJIOM K TOPHU30HTY |
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJCHHUS.



Hanpasnenue ckopocTu Ipu ABUXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3ydyeHne HEPAaBHOMEPHOI'O [BH)KEHHUS C LEJIbIO OINPENEICHUs MIHOBEHHOM
CKOPOCTH.

HUccnenoBaHnne COOTHOLICHUSI MEXKAYy NyTSAMH, MPOWJICHHBIMUA TEIOM 34
NOCJIEIOBATENbHBIE PABHBIE IPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenne nBuKeHUs MapyKa B BA3KOW JKUIKOCTH.

N3yuenune aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuanun otHocutensHOCTU ['anmuiies. Ilepssiil 3akoH Herotona. MlHepuuanbHbie
CUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunuun cynepno3uuuu cui. Bropoit 3akon HeroToHa 11st
MaTepuagbHON TOUKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHbBIX TOYEK.

3akoH BceMUpHOTO TAroteHusa. Cuna tsoxectu. [lepas kocMuueckas CKOpPOCTb.

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

Tpenue. Bunbl TpeHus (1okos, CKoyibkeHUs, kauenwus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKONIBKEHHUS U cujia TpeHud nokos. Koadduiment tpeHus.
Cuna conpoTUBIICHUS MIPU IBUKEHUU TeJla B )KUIKOCTH UJIU Ta3e.

[TocTynarenpHOE U BpallaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpaiieHus. [lneqo cumbl. YcimoBus paBHOBECUS
TBEPAOTO TeJIa.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOEC MPUMEHEHHE: MOMAIIMITHUKH,
JBH>)KEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne UHEPLIH.

CpaBHEHME MacC B3aUMOJACHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JehopmManuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKCHUSL.

VYcnoBus paBHOBecus TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl

N3yuyenue aBmxeHUs1 OpyCcKa 10 HAKJIOHHOU MJIOCKOCTH.

HUccnenoBanne 3aBUCUMOCTH CUJI yOPYTOCTH, BO3HUKAKOIIMX B MPYXKUHE U
pPE3UHOBOM 00pasiie, OT X AehopMarii.

HccnenoBanue ycioBur paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILLICHUS.



Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmiynbc MaTepraibHON TOUKH (Tela), CACTEMBI MaTepUalbHBIX TOYeK. MITyibC
CWJIbl U U3MEHEHHUE HMMITyJIbCa TeJa. 3aKOH COXPAaHEHUs UMITyJbca. PeakTuBHOE
JBAKCHHE.

Pabora cuiibl. MOIIHOCTH CUJIBL.

Kunernueckass »Heprus wmarepuanbHOM TOukH. Teopema 00 HW3MEHEHUU
KUHETUYECKOU DHEPTUH.

[lorennmanbHas sHeprusd. [loTeHumanbHas sHeprust ynpyro AehpopMHpPOBaHHON
npykuHbl. [loTeHnnanpHas sHEprus Teaa BOJIU3U MOBEPXHOCTH 3EMJIN.

[ToTeHimanbHble U HEMOTEHIMANbHBIE CUJIbl. CBSI3b pabOThl HEMOTEHIIMATBHBIX
CUJ C M3MEHEHHMEM MEXAHUYECKOM JHEPTMU CHUCTEMBI TeJ. 3aKOH COXPaHEHUs
MEXaHHYECKON YJHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOIED,
MIPY>KUHHBIN MUCTOJIET, IBU)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTrBHOE IBMKEHUE.

[lepexoa NOTEHMATLHON YHEPTUU B KHHETUUECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnsie padonul

N3yuenune aOCONIOTHO HEYyNpyroro yjapa ¢ IMOMOLIbIO JABYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThI CUIIbI ¢ U3MEHEHUEM MEXAHUYECKOW SHEPruu Tena
Ha [IPUMEpE PACTKEHUS PEZUHOBOTO KTy Ta.

Paznen 3. MogekyasipHas Gu3nka 1 TEPMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIEC TOJOKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS H
B3aUMOJEHCTBUS YAaCTHUIL] BewlecTBA. MOIENM CTPOEHHsI Ta30B, JKUIKOCTEN H
TBEPBIX TEN U 00BSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJienel. Macca u
pa3mepsl Monekys. KonnyecTBo Bemectsa. [locTositnHas ABoranpo.

TermoBoe paBHOBecue. Temmneparypa m €€ usmepenue. lllkana temmeparyp
Llenbcus.

Mopens uaeanbHOro raza. OCHOBHOE YpPaBHEHHE MOJEKYJISPHO-KMHETUYECKON
TEOpUH WJCATLHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpenHen
KMHETHUYECKOW JHEPruy TEIUIOBOTO JBWXKEHMS yacTtull rasa. lllkama temmneparyp
KensBuna. T'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—Knaneiipona. 3akoH
Hanerona. M3omporeccbl B HACATBHOM Ta3€ C MOCTOSIHHBIM KOJHWYE€CTBOM



BeulecTBa. ['paduueckoe mpeacTaBiIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHudyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOLINE JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpaduu MONEKyJ
OpraHUYECKUX COCTUHEHUMN.

OnbiThl 10 U PY3UN KUAKOCTEN U ra3oB.

Mopenbs OpOyHOBCKOTO IBUAKEHUS.

Mogens onsita llTepHa.

OnBbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOJECHCTBHUS.

Monaenb, WuTIoCTpUpyomias IpUupoay AaBJICHUS ra3a Ha CTEHKU COCy/a.

OneITbl, WUIIOCTPUPYIOIIUE  yPaBHEHUE COCTOSIHUS  WACAIBHOIO  Trasa,
M30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomul

OnpeneneHne Macchl BO3AyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE HM3MEpEHUM
00BbEMa KOMHATBI, 1aBJIEHUS U TEMIIEPATYpbl BO3AyXa B HEH.

HccnenoBanve 3aBUCHMOCTH MEXAY IapaMeTpamMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonunamuueckas cucteMa. BHYTpeHHsIT DJHEprus TEPMOAMHAMHYECKON
CUCTEMBI U criocoObl e€ n3MeHenus. KommuecTBo TemnoTel U pabota. BHyTpeHHss
SHEpPrus  OAHOATOMHOrO  HWJEAJbHOrO0  rasa. Buabsl  Temionepenavu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3ITyYeHHE. Y IeJIbHas TEIUIOEMKOCTh BELIECTBA.
KonuuecTBo TEMI0TH IpH TEIJIONepeaye.

[Tonsitue 006 amgmabatrHom mporecce. [lepBbIii  3aKOH  TEPMOJIUHAMHKH.
[IpumeHeHnre mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatrumMocTh PoO1IECCOB B IPUPOJIE.

TeruoBbie mMamuubl. [IpuHIUTIBEL AECTBUS TETUIOBBIX MariuH. [IpeoOpa3zoBanus
HHEPIrUU B TEIUIOBBIX MamuHaX. KodQuiMeHT Moje3HOro ACUCTBUS TEIUIOBOM
MamuHbl. ki KapHo u ero koagguiueHT nosie3Horo AecTBusl. DKOJIOTHUECKHUE
po0IEMBI TEIJIOIHEPTETHKHU.

TexHHuecKkre ycTpoicTBa U MPAKTUUYECKOE PUMEHEHHE: IBUTAaTeIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTPEHHEN 3HEPIUM Teja MPU COBEPUIEHUH padOThI: BBUIET MPOOKHU
u3 OyTBUIKHM TIOJT JEHCTBHEM CKAaTOTO BO3/yXa, HarpeBaHue d(pupa B JIATYHHOU
TpyOKe ImyTéM TpeHus (BUACOIEMOHCTPALIHS).

N3meHeHne BHyTpeHHEN SHEpruu (TeMIiepaTyphbl) Tea pu TeIlonepeaaye.



OnbIT 10 aAabaTHOMY PACITUPEHUIO BO3/TyXa (OTBIT C BO3YIIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTaTessi BHYTPEHHEIO CTOpaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padonul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Acpecammuste cocmoanus eeuwecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcauus. Wcmapenue u kuneHue. AOCOMIOTHas M
OTHOCHUTEJIbHAsI BJIAXKHOCTh BO3Ayxa. HacwlllleHHbIH map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBJICHUS.

Tépnoe Ttenmo. Kpucrammmueckue u amopdHbie Tena. AHHM30TPOINUS CBOWCTB
kpuctayioB. Kuakue kpuctauibl. CoBpeMeHHbIE Marepuanbl. [lnaBieHue u
KpUcCTaJTM3anus. Y IeabHasl TeruioTa miaBienus. Cyonumanusi.

YpaBHEHHE TEIIOBOTO OajaHca.

Texnuueckne yCTpOWCTBA W TNPAKTUYECKOE MPUMEHEHHE: THUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJIYyUYCHHUS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEepPUaloB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBanus U MIaBJIeHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonvl

N3mepenre 0THOCUTENBLHON BIIa)KHOCTU BO3yXa.

Paznen 4. DjekTpoauHAMHMKA

Tema 1. Inekmpocmamuka

OnexTpuzauus Teil. DIeKTpUUYecKuid 3apsan. J[Ba BuUAa 3JIEKTPUYECKHX 3apsIO0B.
[IpoBOHUMKM,  JAMAJIEKTPUKM W IOJYIPOBOJHUKH. 3aKOH  COXPAHEHUS
ANEKTPUYECKOTO 3apsia.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbId ANEKTPUYECKUH 3apsil.
Onextpuyeckoe mnose. Hampsok€HHOCTh 3nekTpuyeckoro mnons. IlpuHnmn
CYNEPIO3ULIUUA DIEKTPUYECKUX ITosier. JIMHMM HANpsSKEHHOCTH JJIEKTPUYECKOTO
HOJIAL.

PabGora cun snextpocratuyeckoro mosist. [loteHnuan. PasHOCTh MOTEHIIMAIOB.
IIpoBOOHMKM W IHDJIEKTPUKHA B DJIEKTPOCTATHYECKOM moie. Jluanexkrpruueckas
IIPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. IDJIEKTPOEMKOCTh IIOCKOTO KOHIEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.



TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: DBJIEKTPOCKOII,
ANEKTPOMETpP, DIEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE JJIEKTPONpPHUOOpPOB,
KOHJICHCATOP, KOIMPOBAJIBHBIN alllapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOKUCTBO Y MPUHIMII IEUCTBHS DIEKTPOMETPA.

B3anmoseiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUYECKOE TOJIE 3aPSKEHHBIX TEIL.

IIpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThuecKas 3auTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH TJIOCKOTO KOHAEHCATOpa OT IUIONIAAX TUIACTHH,
PacCTOSIHUSI MEXK]ly HUMU U JUAJICKTPUUECKON MTPOHULIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomul

N3Mepenue 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku é paznuunplx cpeoax

ONEKTPUYECKUA TOK. YCJIOBUSA CYUIECTBOBAHUSI  AJIEKTPUYECKOTO  TOKAa.
Uctounuku Toka. Cumna toka. [IocTOSHHBIN TOK.

Hanpsixenne. 3akon OMa i1 ydacTka LEeTu.

DJIEKTPUYECKOE  CONPOTUBIICHUE. Y AECIbHOE  CONPOTUBICHUE  BEIIECTBA.
[TocnenoBarenpbHOE, MapaLIEIbHOE, CMEIIAHHOE COCTMHEHNE IPOBOJHUKOB.

PaGora  ayekTpuyeckoro - TOKa. 3akoH  JDxoynsa—JIenna. Mo1HocTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABHMXKYIIAS CHAJIA U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA. 3aKOH
Oma 1151 moJTHOM (3aMKHYTOM) 2JIeKTpuueckoi 1enu. KopoTkoe 3aMbikaHue.

DJIIEKTPOHHAS MPOBOAUMOCTh TBEPIBIX METAIIIOB. 3ABUCUMOCTH CONPOTHUBIICHUS
METaJJIOB OT TeMIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKNUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TomympoBOIHUKH. CobOcTBeHHas 151 IIPUMECHAs MIPOBOJIUMOCTD
noJynpoBOJHUKOB. CBoiicTBa p—n-nepexo/ia. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM  TOK B pacTBOpax M paciulaBax  DJIEKTPOJIMUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHUALMA. DJIECKTPOJIN3.

DNEeKTpUYECKU TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSTENbHBIN pa3psil.
Mounaus. [1na3ma.

TexHuueckne yCcTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocrar, HWCTOYHHUKH TOKa, AIEKTPOHATPEBATEIIbHBIE puoOpHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYyMHBIH JTHO/,
TEPMUCTOPHI 1 POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN TUOJ, FalbBaHUKA.

Jlemoncmpayuu



W3mepeHne Cuilbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTb CONPOTUBIEHUS UWIMHIPUYECKUX MPOBOAHUKOB OT JIMHBI,
TUIOLIAM TIOTIEPEYHOT0 CEUEHUS U MaTepuaa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe  u3MepeHue  BIEKTPOABWXKYIIEW  cuibl. KopoTkoe  3aMblkaHue
raJbBaHMYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUSI.

3aBUCUMOCTh CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii pa3psil ¥ MPOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOIUMOCTD IHO/JIA.

Yuenuueckuii sxcnepumenm, n1abopamopnvie padbonivl

N3yyeHne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepeHne >3IeKTPOABIXKYLIEH CHIIBI MCTOYHHKA TOKAa M €ro BHYTPEHHErO
CONPOTUBJICHUS.

HaOmronenue anextposusa.

MexnpeaMeTHble CBS3H

Nzyuenne kxypca ¢usuku 06a3oBoro ypoBHs B 10 Kkiacce OCYIIECTBISIETCS C
y4€TOM COJEPKATENbHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMHh MaTEMaTHKH,
OHOJOrMU, XMMHH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousimusi, CBA3aHHBIE C W3YYEHHEM METOJOB HAYyYHOTO
MO3HAHM: SIBJICHHE, HAay4HbIH (akT, rumoresa, (pusnueckas BeJIUYUHA, 3aKOH,
Teopusl, HAOIIOJEHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHre CUCTEMbl YpaBHEHUW, JuUHEHHas (QyHKuus, napadona,
runepOosia, uX rpauKkd M CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIHMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX POEKIMU HA OCU KOOPAUHAT, CI0KEHHE BEKTOPOB.

buonocus: MexaHnuueckoe IBWKEHHE B KUBOW mnpupoje, auddysus, ocmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIIONEpPENAaUYH, TEIUIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJIECHUS B KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJEKYJ, MOJb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH U
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJJIOB, B3JIEKTPOJUTHUYECKAS IUCCOLMALMS,
rajibBaHHKA.

l'eoepaghus: B1aXXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUM C MCIOJb30BAHUEM MEXaHH3MOB, YU€T
TPEHUS B TEXHUKE, MOAIIUITHUKY, UCIIOJIb30BAHUE 3aKOHA COXPAHEHMS UMITYJIbCA B
TEXHUKE (pakera, BOJOMET U APYTHE), IBUTATENb BHYTPEHHETO CrOpaHus, NapoBas
TypOuHa, OBITOBOW XOJOJWIBHUK, KOHJUIUOHEP, TEXHOJOTUU TMOITYyUYEHUs
COBPEMEHHBIX MaTepHaloB, B TOM YKCIIE HAHOMATE€pUAIOB, U HAHOTEXHOJIOTHH,



AIEKTPOCTATUYECKAS 3aINUTa, 3a3eMJICHUE JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBII
NPUHTEP, DJIEKTPOHArPEBATENbHBIE MPUOOPHI, JIEKTPOOCBETUTENbHbBIE MPUOOPHI,
rajbBaHHKA.

11 KITACC

Pa3znen 4. DinekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHas UHOYKYUA

[TocTossHHBIE MarHuUTHL. B3auMOIEeNCTBHE IMOCTOSHHBIX MAarHuTOB. MarnutHoe
nosie. Bektop MaruuTHOM MHAYKUMHU. [IprHIMI Cynepno3uiny MarHUTHBIX MOJIEN.
Jluanr MarHuTHOM WHAYKUMHM. KapTWHa JWMHUNA MAarHUTHOM HWHAYKIMUA TOJIS
NOCTOSIHHBIX MarHuTOB.

MarauTtHo€e 1oje MpoBOJHUKA ¢ TOKOM. KapTuHa TMHUN UHAYKIMU MAarHUTHOTO
MOJIsL JUIMHHOTO MNPSIMOTO MPOBOJHWUKA W 3aMKHYTOIO KOJBLEBOTO IMPOBOJIHUKA,
KaTyIlKu ¢ TokoM. OnbIT Dpcrena. B3anmoeicTBrue NpoBOAHUKOB C TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HaIllpaBJICHUE.

Cuna JlopeHua, €€ MoayJib U HarpaBjieHue. J[BUKEHUE 3apsHKEHHOW YacCTHUIIbI B
OJTHOPOJTHOM MarHUTHOM ToJie. Pabora cumet JlopeHia.

SIBiIeHNE AIIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BEKTOpa MarHUTHOW MHIYKLHUH.
ONEKTpOABWXKYINAA CHJIa HWHAYKIWH. 3aKOH JJIEKTPOMAarHUTHOW HWHIYKIIMHU
®Dapanes.

BuxpeBoe »siekrpuueckoe Tmoje. ONEKTPOABMXKYIIAS CUjla UHAYKIMU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTE.  SIBIEHHME  CAaMOMHAYKUMH.  OJNEKTPOABMKYIIAS  CHJA
CaMOMHIYKIIH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIIEKTPOMArHUTHOE MOJIE.

TexHuueckne yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHHUE: TTOCTOSSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JJIEKTPOJBUIaTelb, YCKOPUTEIH SJIEMEHTAPHBIX YacCTHII,
VHAYKUHUOHHAS [1€Yb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIMHA MarHUTHOTO TTOJIS.

B3anmoseiictBue JByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHOU UHIYKIUU.

[IpaBuno Jlenua.



3aBUCUMOCTb JJIEKTPOJABUKYIIEH CHJIbl HHAYKIUUA OT CKOPOCTH H3MEHEHUS
MAarHUTHOIO MOTOKA.

SIBneHne caMOMHTyKILIHH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padonul

N3ydenne MarHuTHOTO MOJIS1 KATYIIKH C TOKOM.

UccnenoBanue neicTBUSI NOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM UHTyKIIHH.

Pa3nen 5. Kosie0anusi u BOJITHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUNHbLE KOJ1€0aAHUA

KonebarenbHas cUCTEMA. CBoOonHbIE MEXaHUYECKUe KOJIeOaHMsI.
["apmonnueckue konebanus. Ilepuoxa, wacrorta, amrmutyna u (asa kojeOaHuU.
[IpyxuHHBIN MassTHUK. MareMaTU4eCKUl MasiTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosiebanuii. [IpeBpalienrie sHeprun Npy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbubiit  kOHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UJCaTbHOM KOJIEOATEIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHHS
SHEPTUU B UJCATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpeacraBnenre o 3aTyxaromMX KoJeOaHUsX. BbIHYyXIEHHbIE MEXaHUYECKUE
koseOanusi. Pezonanc. BeiHy X 1€HHbIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUS.

ITepemennsiii Tok. CHHYCOUIabHBIN TEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYIHOE U JIEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IlpousBoacTBo, mnepenaya U MOTpPeOJEHUE DIEKTPUUECKON
SHEPrur. DKOJOTHMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.

TexHu4yeckne yCcTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: DIIEKTPUUECKUIN 3BOHOK,
reHepaTop MePEMEHHOI0 TOKA, JIMHUM 3JIEKTponepeay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoyieOaTeIbHOM cHUCTeMbl (TPYXKUHHBIA WU
MaTEMaTUYECKUN MASTHHUK).

HaOmronenue 3atyxaromux KojaeOaHui.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHU.

Habmronenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HAOpPsDKEHHS OT BPEMEHM) IS
AIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc nmnpu  MOCHEOOBAaTEbHOM  COCIMHEHUM  PE3UCTOpa,  KaTYyIIKU
MHIYKTUBHOCTH M KOHJEHCATOPA.

Mopaenb TMHUM 3JIEKTPONEpeiayu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul



HccnenoBanue 3aBUCHUMOCTH MEpHOJa MajblX KojJeOaHUM TIpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

HccnenoBanne MmMepeMEHHOr0 TOKa B LEMH U3 IOCIENO0BATENBHO COEAUHEHHBIX
KOHJIEHCATOpAa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbIE GOTIHbL

MexaHnueckue BOJHBL, ycioBus —pacnpoctpaHenus. Ilepuon. CkopocTh
pacrpocTpaHeHuss M JUIMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBL.
WNuTtepdepeHius u Auppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. YCIOBHUS H3IYYEHHS JJIEKTPOMArHUTHBIX BOJH.
B3anmnas opuenTtanusa BektopoB E, B, V B anekTpomarautHoil BosnHe. CBOMCTBA
ANIEKTPOMATrHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOIIpu3auus, Aupakuus,
unTepdepenius. CKOpocTb 31EKTPOMArHUTHBIX BOJIH.

[IIkana 5>JIEKTPOMAarHUTHBIX BOJH. lIpMMEHEHHE >3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBA3U U TeNeBUACHUS. Panqnonokanus.

DNEeKTpOMarHUTHOE 3arpsiI3HEHNUE OKPYIKAIOIIEH Cpebl.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHHKE W MEIWLMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teneon, CBU-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacrpoCTpaHEHUE MTONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kone06:mromeecs Te10 Kak HCTOYHUK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Hab6nronenune natepdepennnn u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGntogenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0M U 4aCTOTOM
KOJICOAHMIA.

HccenenoBanue CBOWCTB JJIEKTPOMATHUTHBIX BOJIH: OTPaXKEHUE, NPEIIOMIIEHHUE,
noJisipusanus, Tudpakius, “HTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsamoiMHENHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOU cpeae. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBbI OTpakeHUs cBeTa. llocTpoeHue u3z00pakeHU B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeTa. 3aKOHBI MpETOMIEHUS CBeTa. AOCONIOTHBIM TOKa3aTesb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpIl yroja IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L{Ber.



Cobwuparomue 1 paccenBarolue JuH3bl. ToHKas muH3a. POKYCHOE pacCTOSHUE U
onThYecKas cuia TOHKOW JMH3BL. [locTpoeHue n3oOpakeHU B COOMPAIOMINX U
paccenBarOUX JiMH3aXx. POpMyJia TOHKOM JIMH3bL. YBEJIWYECHHUE, [aBaceMoe
JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas onrtuka. Mntepdepennus cBera. KorepeHTHble UCTOYHUKH. Y CIOBUS
HaOJII0JICHUS] MAaKCUMYMOB M MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOW KapTHHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknusa ceeta. Judpaximonnas pemérka. Y cloBue HAOTIOACHUS TJIABHBIX
MaKCUMYMOB TpU TMaJICHUd MOHOXPOMATHYECKOTO CBETa Ha JAUQPPAKIMOHHYIO
PELIETKY.

Ilonspuzanus ceera.

TexHuyeckre yCTpOWCTBA MW MPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIla,
¢doToanmapat, NPOEKIIMOHHBINA ammapaTr, MHKPOCKOM, TEJIeCKOIl, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEiHOE paclpoCTpaHEHUE, OTPaKEHHE U MPEJIOMIICHUE CBETA.
OnTuyeckue mpruodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue cBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIeCKOoMa.

Habmronenne natepdepeHnm crera.

Habmronenune nudpakiuu ceera.

HaOnronenune aucnepcuu cBera.

[Tonydenue ciekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonyyenue cnexTpa ¢ MOMOINIbI0 AUGPAKIIUOHHON PEIIETKH.

HaOmronenue nonspuszaiuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnsie padonul

N3mepenue nokazaress npeaoMIIeHUs CTEKIIa.

HccnenoBanne CBONCTB H300paKEHUH B JINH3AX.

Habmronenue aucnepcuu cBera.

Pa3znen 6. OCHOBBI cieMAJILHON TEOPUU OTHOCUTEJIbHOCTH

['paHuIbl TPUMEHUMOCTH KJlacCHYecKoil MexaHuku. [locTynaTel cnenuanbHOU
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOMYJIA CKOPOCTH CBETA B BaKyyME,
MIPUHIIUAT OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH U COKpallleHUE
JUTVHBI.

DHEPrusi 1 UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.



CBsi3b Macchbl C HEPrued M UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIbl. DHEPTHs
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmovl K6AHMOGOI ONMUKU

®otonsl. ®opmyna [Inanka cBsizu s3Heprun GOTOHA C €r0 YACTOTON. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTrie 1 uccienoBanue doroddpdexra. OmpiTe A. I'. CromeroBa. 3aKOHBI
dotorpdexra. YpaBuenue DuHmTeitHa st poTodpdexra. «KpacHas rpanuiiay
dhoroaddexra.

JlaBnenue ceeta. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE EUCTBUE CBETA.

Texnuueckue ycTpolcTBA U TPAKTUYECKOE TPUMEHEHHUE: (HOTOIIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

UccnenoBanue 3akoHOB BHeMTHEro GpoTodddekra.

CBeToauon.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHuio o -4acTHIl.
IInanerapnas mopens artoma. Iloctynatel bopa. W3iydeHue u MOraomieHUe
(OTOHOB MpU MEpPexo/ie aToMa C OJHOIO YPOBHS SHEpPrUM Ha Apyrou. Bumwl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

Bomnnoseie cBorictBa yactuul. Bomusl ae bpouna. KopmyckynsipHO-BOJTHOBOM
Iy AJTU3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHudyeckne yCTpOHWCTBA U MPAKTUYECKOE IIPUMEHEHHE: CIIEKTPAJIbHbBIA aHAIN3
(cmekTpockor), Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu
Mogens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHelyaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie padonvl
Hab6nronenue muHeiyaToro cuexTpa.

Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpoeHus sapa. OTKpbITHE
pamuoakTuBHOCTH.  OmbiTel  Pesepdopma 1o ompegeneHuro  cocTaBa



panuoakTuBHOro wu3inydeHus. CBoiicTBa anbga-, OeTa-, ramma-U3JIy4eHUs.
Binsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTie TpoTOHAa U HelTpoHa. Hyknmonnas mopens sigpa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacniag. DIeKTPOHHBIN ¥ MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznyuenue.
3aKOH paJUOAKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekT maccsl sapa.

Snepneie peakunu. [lenenue u cuHTE3 AI€ED.

SAnepusrit peaktop. TepmosnepHsiii cuuTes. [Ipo0iaemMbl U MEPCIIEKTHBHI AACPHON
SHEPIreTUKH. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE IO3UTPOHA.

MeTobl HAOJIIOEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTaIbHbIE B3aUMOJIEHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.
TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: NI03UMETpP, Kamepa
Buinbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3HUPYIOLIUX YACTHULL.

Yyenuueckuii sxcnepumenm, n1abopamopnsie pabonul

HccnenoBanue TpeKoB YacTUll (M0 TOTOBBIM (oTOrpadusim).

Pa3znesn 8. JDiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

OTtanbl pa3BUTUA acCTpoHOMMH. [IpuKiIaiHOE W MHPOBO33PEHUYECKOE 3HAUYCHUE
aACTPOHOMMH.

Bun 3Bé3gnoro HebOa. Co3Be3qus, sApKUe 3BE3NBI, IUIAHETHI, MX BUIAUMOE
JIBI)KCHUE.

ComHeunast cucrema.

Comnnue. ConHeyHass akTUBHOCTh. McTtounuk sHeprun CosHua U 3BE31. 3BE3NIBI,
WX OCHOBHBIE XapakTEepUCTHKH. JluarpamMma «CHEKTpaJdbHbIA KJIacCc —
CBETHUMOCTB». 3BE31IbI TJIABHOHW IIOCJIEAOBATECILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXO0XKACHUU U 3BotonMu CoJHIA U
3BE31. DTambl )KU3HU 3BE3I.

Mineunsiii Ilyte — nHama I'anaktuka. Ilonoxenue u paBwkeHue CosHila B
lNanaktuke. Tunsl ramaktuk. PagroranakTuky U kBazapbl. YHEpHBIE OBIPHI B sApax
rajlakTHK.

Bcenennas. Pacmmpenune Bcenennoil. 3akon Xa00sa. Pa3z0Oeranue rajaakTuk.
Teopus bonbmoro B3peiBa. PennkToBOE H3MydYeHUE.

MacmrabHas ctpyktypa Beenennoit. MertaranakTuka.

Hepeménnple mpobsieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus



HaGmronenuss HEBOOPYKEHHBIM TJIa30M C HCIOJB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUH Il ONpeIeTICHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0O3Be3aus1 CEBEPHOTO MOJIyIIAPHUS U SIPKUE 3BE3BI.

Habmronenus B Teneckon JlyHsbl, muianet, Mneunoro Ilytu.

O06o0maroniee NOBTOPEHUE

Ponb ¢u3uku u acTpOHOMUU B SKOHOMUYECKOW, TEXHOJIOTUYECKOM, COIIMATIbHON
U OTUYECKON cdepax [eATeIbHOCTH YeJIOBEKa, pOJib U MECTO (PU3HKU H
ACTPOHOMUU B COBPEMEHHOW HAyYHOUH KapTHHE MHUPA, poJib (PU3UUYECKON TEOPUU B
(dbopMHUpOBaHUU TMPECTABICHUN O (PU3UIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHUpa B  00IEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTAaBICHUM O IPUPOJIE.

MesknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢uszmku 6a30Boro ypoBHS B 11 Kiacce OCYIIECTBISIETCS C
y4ETOM COJIEpPKATENbHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMu MaTEMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvie nowsimus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUA: SIBJIEHWE, HAy4HbIH (akT, rumores3a, (uU3MYEcKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHHEe CUCTEMbl YpaBHEHUM, TPUTOHOMETPUUYECKUE (DYHKIIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOKJIECTBO,
BEKTOPBI U UX MPOEKIHUH HA OCU KOOPJHMHAT, CIOKEHUE BEKTOPOB, MPOU3BOIHbBIC
AJIEMEHTApHbIX (DYHKIMH, TNPU3HAKK TOJO0OHUS TPEYroJbHUKOB, OIMpEeIeHUE
IJIOIIA/IM TUIOCKUX PUryp u 00bE€Ma Tel.

buonocus: »nextpuueckue SABJICHUS B KUBOW MPUPOAE, KoJeOaTeabHbIE
JNBH)KEHUS B JKMBOW MPUPOJIE, ONITUYECKUE SIBJICHHS B )KUBOW NPUPOJE, ACHUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOE€HHE aTOMOB M MOJIEKYJI, KpUCTALIMYECKASI CTPYKTYpa TBEPIBIX TEJl,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMUECKON PEIIETKU, CIIEKTPAIbHBIN aHaIH3.

l'eocpaghusa: marHUTHBIE TIOMOCA 3€MIIH, 3aJIeKU MArHUTHBIX Pyl, HOTOCHEMKA
36MHOM TOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUN.

Texunonocusa: JNWUHUAM  DJEKTPOINEpenady, TEHEpPaTOp MEPEMEHHOr0  TOKa,
3JIEKTPOJIBUTATENb, WHAYKUHOHHAS II€Yb, pajap, PAAUONPUEMHUK, TEIEBU30D,
anTeHHa, TeinedoH, CBY-meub, MPOCKIMOHHBIA aIlllapar, BOJOKOHHAsS OITHKA,
coJiHeyHas barapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Dusmka» Ha ypOBHE CpEIHETO OOIIEro
oOpa3oBanus (0a30BbIN YPOBEHB) JOKHO OOECIICUNUTH JOCTHIKEHUE CIICTYIOTUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHUSI yueOHOro mnpeamera «Du3zuka» IJOJKHBI
OTpaxaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYarommxcsi PYKOBOJICTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLIECCE PEATM3alUi OCHOBHBIX HAIIPABICHUU
BOCIIMTATEIIbHOU JEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTh TPAXKJIAHCKON MO3UIMK OOYYarolIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WIECHA POCCUHUCKOTO OOIIECTRA;

OPUHATHE  TPAJAUIMOHHBIX  OOIIEYENIOBEYECKUX  TyMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B HHTEPECAX TIPAXKAAHCKOTO
o0IIIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpPraHU3aIiy;

YMEHHUE B3aUMOJICMCTBOBATH C COUUAIIBHBIMUA UHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSIMHA 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHUS:

c(hOpPMHPOBAHHOCTH POCCUNUCKON IPAKTIAHCKONW UJEHTUYHOCTH, TATPUOTHU3MA;

IEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallUl0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTA YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTUYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKJIIOYAs 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCYIIero (pu3nIecKoi HayKe;

5) Tpy10BOr0 BOCIIUTAHMS:



WHTEpEC K pa3nudHbiM cepam npodhecCUOHATHHOU NeATeTbHOCTH, B TOM YHCIIe
CBSA3aHHBIM C (U3UKOM M TEXHHKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynyuieit mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHbIE TIJIAHBI;

TOTOBHOCTh U CIHOCOOHOCTH K OOpa3oBaHUI0O UM €camMoOOpa3oBaHUI0 B 00JacTH
(U3UKY HA TPOTSHKEHUN BCEH KU3HU,

6) 3K0J10rN49eCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTMUYECKON  KYJbTYphl, OCO3HaHUE TJI00AIHHOTO
XapakTepa FKOJOTHUECKUX PoOeM;

IUIAHUPOBAHUE M OCYIIECTBJICHUE JCHCTBUM B OKPY’KAIOIIEH CpElle Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTO PA3BUTHS YE€IIOBEYECTRA;

pacuIMpeHre OmnbITa JACSITEIbHOCTH IKOJIOTUYECKON HaAmpaBJIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAaHUM 110 QUBHKE;

7) UEHHOCTH HAYYHOI'0 NTO3HAHUSA:

chOpPMHPOBAHHOCT, ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UUECKON HAYKH;

OCO3HAHUE LIEHHOCTH HAYYHOM AESTEIbHOCTH, TOTOBHOCTh B MPOIECCE U3YUCHUS
(GU3UKKA  OCYIIECTBISATH TMPOEKTHYI0 U  HCCIENOBATEIbCKYIO NEATEIbHOCTh
UHAUBUIYAIBLHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE Y4eOHbIE JeHCTBUS

ba3oBble 1ornueckue aeiicTBM:

CaMOCTOATENHHO (HOPMYIUPOBATh U aKTYaAIM3UPOBATH MPOOIIEMY, paccCMaTpPUBATh
€€ BCECTOPOHHE;

ONpEAEHsATh LENU JCATEIbHOCTH, 3a/aBaThb MapaMeTpbl W KPUTEPUU UX
JOCTHKECHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHMBOPEYMS] B pPacCMaTPUBAEMBIX (DU3UUECKUX
SIBJICHUSIX;;

pa3palaTbiBaTh IUJIaH peEHIEHUS NPoOJeMbl € YYETOM aHalv3a HMEIOUIUXCS
MAaTEPHUAIBbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBHUE PE3YJIbTATOB
L[EJIIM, OLIEHUBATh PUCKHU MOCJICACTBUI AEATECIbHOCTH;

KOOPJAVMHUPOBATh U BBIMOJHATH PAaOOTy B YCIOBUSX PEabHOI0, BUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KM3HEHHBIX MTPOOJIEM.

Ba3oBble ucciaenoBarejbCKue 1eiicTBUA:

BJIJICTh HAYYHOW TEPMHUHOJOTHEN, KIIOUEBBIMU TMOHITUSAMUA H METOAAMHU
buznyecKoil HayKu;



BIIJICTh HaBBIKAMHU y4E€OHO-MCCIIEIOBATEIHCKON M TPOEKTHOU JESITEIILHOCTH B
o0nacTu (HU3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEJIbHOMY TMOUCKY
METOJIOB pelIeHHs 3adad (U3MYECKOTO COJCp)KaHUsS, TMPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJCTh BHUJIAMHU JICITEIBHOCTH II0 TIOJYYEHUIO HOBOTO 3HAHHUSA, €T0
UHTEpPIpETalli, MPeoOpa3OBaHUI0 M TNPUMEHEHHI0 B Pa3IUYHBIX y4eOHBIX
CUTYallMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIIATH  NIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJu3WpoOBaTh  3ajady,
BBIJIBUTATh TUIOTE3y €€ peIeHUs, HaXOJUTh apTyMEHTHI IJIs JTO0Ka3aTelbhCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBATh TMOJYYCHHBIC B XOJI€ PEIICHUS 3aJa4ll PEe3yJIbTaThl, KPUTHUECKH
OIICHUBATh X IOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh W (QopMynIHpoOBaTh COOCTBEHHBIE 3aJayll B 00pa3oBaTeIbHOMN
JESITENHHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DUBUKU;

JaBaTh OIICHKY HOBBIM CHUTYyaIUsIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;
yMEThb TEpPEHOCHTh 3HaHWs 1O (u3MKe B MPAKTUYECKYI0  00JacThb
KU3HEIEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, MTPEJIaraTh OPUTHHAIBHBIC ITOAXObI U PEIICHHUSI;

CTaBUTbH MPOOJIEMBI U 331a49H, TOMYCKAIOIINE AIbTePHATUBHBIC PEIICHHUS.

Pabora ¢ ungopmanmei:

BJa/JIeTh HAaBBIKAMHU TOJIy4eHHs HHGOpMauu (U3HMUECKOTO COJEPKaHUS U3
HUCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBIATH MOWCK, aHaJM3,
CUCTEMATHU3AIMIO W WHTEPIPETAINI0 MHPOPMAIMK PA3IUIHBIX BHIOB U (HOPM
MIPE/ICTABIICHHUSI,;

OLICHHBATh JJOCTOBEPHOCTh UH(POPMAIINH;

HCITOJIB30BaTh CPEICTBA HHPOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUH B
pEIICHNN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTaHW3AlMOHHBIX 3a7a4 C
cobmoaeHueM TpeOOBaHUN SPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX M ITHUYECKUX HOPM, HOpPM HHGOPMAIIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUYECKOTO COJCPKAHUS B PA3NMUYHBIX (opMaTax ¢ yu€ToMm
Ha3HauYCHUS WH(DOpPMAIUU U 1IeJIEBON ayJIUTOPHUH, BHIOMpAs ONTUMATBHYIO (popMy
IPEJICTABIICHUS U BU3YyaJIU3AIIUH.

KoMMyHUKAaTHBHBIE YHUBepPCAJIbHbIE y4eOHbIE 1eHCTBUSA:

OCYIIECTBJIATH OOIIEHUE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU JCATEIHHOCTH;

pacno3HaBaTh NPEANOCHUIKA KOHMIMKTHBIX CUTYallUld U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3PEHUS C UCIOJIb30BAHUEM
S3BIKOBBIX CPEJCTB;



IIOHMMATh M MCIIOJIB30BaTh IPEMMYIIECTBA KOMAaHIHOW W WHIAUBUIYaJIbHOMN
paboTHI;

BBIOMpAaTh TEMATUKy M METOAbl COBMECTHBIX JEUCTBHM C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKI0T0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh  LEIM  COBMECTHOM  JAEATEIbHOCTH,  OpPraHM30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUA 10 €€ NOCTHIKEHHUIO: COCTaBJIATH IUIAH JCHCTBUM,
pacnpenensiTh poiau € YYETOM MHEHHMM Y4YaCTHHUKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAayeCTBO CBOETO BKJIAJa M KaXJOTO0 y4aCTHHKAa KOMaHJAbI B OOIIWI
pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipeaaratb HOBBIE IIPOEKTHI, OLIEHUBATh UAECH C MO3UIUU HOBU3HBI,
OPHUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATE [IO3UTUBHOE CTPATErNYECKOE ITIOBEACHUE B PA3JINYHBIX CUTYaLUAX,
HPOSIBIATH TBOPUECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHbBIC YHHMBepcaJbHbIe YueOHbIe JeHCTBHUA

Camoopranusanus:

CaMOCTOATENbHO OCYUIECTBIISATh IO3HABATENBHYIO JEATEIbHOCTh B 00JACTH
(GU3UKM W aCTPOHOMUH, BBISBJIATH MPOOJIEMBI, CTaBUTh U (HOPMYJIHPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3a/1ad,
IUTAH BBITIOJIHEHUSI TPAKTUYECKOW paldoThl C YYETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JenaTb  OCO3HAHHBIM  BBIOOpP, apryMeHTHpOBaTh e€ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO APYIUIIMU B 00J1acTU (U3HKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESITEIBbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/ICTh HABBIKAMHU IO3HABATEJIbHON peQIeKCUU KaK OCO3HAHUSI COBEPIIAEMbBIX
JNEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIONB30BaTh NPUEMBI pedIeKCUU ISl OLEHKHU CHUTyallld, BbIOOpa BEPHOTO
pEeLIeHHS;

yMETh OLEHHUBaTh PHUCKHM M CBOEBPEMEHHO IPUHUMATh pEIICHHS IO HX
CHUKEHMUIO;



OPUHUMATh MOTHUBBI M apryMEHTbl JApPYTUX TMpU aHalu3e pe3yibTaToB
JESITeIbHOCTH;

MPUHUMATH Ce0sl, MOHMMasi CBOM HEIOCTAaTKU M JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTHl JAPYTUX TpH aHalu3e pPe3yibTaToB
JesITEeIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYIMX HA OLIMOKH.

B mporecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPaAMMBI T10
¢uszuke A ypoBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOy4YaroIIMXcs
COBEpIICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIJICKT, peanoararoum
c(OPMUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIMOCOOHOCTh TOHHUMATh CBOE SMOIMOHATHHOE
COCTOSIHHME, BUACTh HAMpPaBICHUS Pa3BUTHs COOCTBEHHON 3MOIIMOHAIBLHOU Cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHMSI, BKJIOYAIOIIET0 CAaMOKOHTPOJb, YMEHHME IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHWE, CIIOCOOHOCTh AaJanTHUPOBAaThCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIlMHU, BKIIOYAIONIEH CTpEMJICHHE K JOCTH)KCHHUIO LEIH U
yclexy, ONTUMHU3M, WHHULUATUBHOCTb, YMEHHE JEHCTBOBATh HCXOMASl U3 CBOUX
BO3MOKHOCTEH;

OMMATHH, BKJIIOYAIOIMIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHUE
ApYTUX, YYUTBIBATb €ro NpPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJHHBIX HABBIKOB, BKIIIOYAIONIMX CIOCOOHOCTH BBICTPAWBATH OTHOIICHUS C
APYTUMU JTIOABMH, 3a00TUTHCA, IPOSBIISITH HHTEPEC U Pa3pemiaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy obyuenuss B 10 kjacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (GU3UKH B (POpMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B TPAKTUYECKOM JESITEIbHOCTH JIFOJICH;

YUYUTBIBATh TPAHUIIBl MPUMEHEHUS HU3YYEHHBIX  (DU3UYECKUX  MOJEINei:
MaTepuajibHas TOYKa, MHEpIUAJIbHAS CUCTeMa OTCU€Ta, aOCOJIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUIAKOCTEH U TBEPABIX TEJ, TOYECUYHBIN
ANIEKTPUUYECKUH 3apsiJi IPU PelIeHNN (PU3NUECKUX 3a/1ay;

pacrio3HaBaTh (hU3MUYECKUe SBJICHUS (MPOLECChl) M OOBICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BELIECTBA U
AJIEKTPOJMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  IPSMOJIMHEWHOE
JBIDKCHHE, CBOOOJHOE TIAJeHUE Tei, JABWKECHHE I10 OKPYXKHOCTH, WHEPIHS,



B3aumojeicTeue Ten, nuddysus, OpOyHOBCKOE NBIKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TeJl, U3MEHEHUE 00BEMa TeJ IPU HarpeBaHUU (OXJIAXKACHUH), TETIJIOBOE
paBHOBECHE, UCIApCHHUE, KOHJCHCAIMS, IUIABJICHUE, KPUCTAILTA3AMMS, KUIICHUE,
BJIQYKHOCTH BO3/yXa, IMMOBBIIICHHUE TaBJIICHUS Ta3a MPHU €ro HarpeBaHUHU B 3aKPBITOM
COCyle, CBS3b MEXKIy TMapaMeTpaMH COCTOSHHUS Ta3a B  HM30MpoIeccax,
AIEKTPU3AIUS TEJ, B3AUMOJCHCTBUE 3aPsi/I0B;

ONKMCHIBATh MEXAaHWYECKOE JBIIKEHWE, HCIOJb3Yys (U3NYECKHE BEIMYMHBIL:
KOOpJIMHATA, TYTh, MEPEMEIICHNE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHJIa,
UMITYJIBC TeJla, KUHETUYECKasl PHEPrusi, MOTCHIIMAIbHAS SHEPTHsI, MEXaHUYECKasl
paboTa, MexaHWuYecKass MOIIHOCTb; TPHU ONUCAHUU TPABWIBHO TPAKTOBATh
(U3UYECKUI CMBICTT HMCIOJB3YEMBIX BEIMYMH, HUX OOO3HAYCHHS] W CIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE MAaHHYIO (PU3MUECKYIO BEIIMYUHY C JAPYTHUMH
BEITMYMHAMU;

ONMKCHIBATh N3YUCHHBIC TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SIBJICHUS, UCIIOJIb3YSI
(¢u3MYecKre BEIWYWHBL: JIaBJICHWE Tras3a, TeMIlepaTypa, CpelHss KHHETHYeCKas
DHEPTUS XAOTHYECKOTO JBIDKCHHS MOJICKYJ, CpeIHEKBaApaTUYHAs CKOPOCTH
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTUS, padoTa ra3a, KodhpuimeHt
MOJIE3HOTO  JIEWCTBHSl TEIUIOBOTO  JBUTATENs; NPHU OINKUCAHUU TPABUIBHO
TPaKTOBaTh (DU3UYCCKUN CMBICT HCIIONB3YEMBIX BEJIWYMH, WX OOO3HAUEHUS W
EAMHUIIBI, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIINE TaHHYI0 (PU3WUYECKYIO BEIIMUUHY C
JIPYTUMU BEIUYUHAM;

OMKCHIBATh M3YYCHHBIC DJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sIBJICHHSI (TIPOIIECCHI), UCTIONIB3Ys (PH3NYECKHUE BEIUYHMHBI: JJICKTPUUECKHHA 3aps,
ANEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJISA, MMOTEHITHAN, PA3HOCTh MOTEHITUAIOB,
NPy ONMHCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOJIb3YyEMbIX
BEJIMYMH, UX OOO3HAUEHHS U E€JIUHUIIbI; YKa3blBaTb (POPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMYHUHY C IPYTHUMH BEIIMYNHAMU;

aHANMM3UPOBATh (U3MUECKHE TIPOIECCHl W SBJICHUS, HCIOJB3YS (PU3HUECKHE
3aKOHBI ¥ MPUHIUIBIL: 3aKOH BceMUupHOTo Tsirotenus, I, II u III 3akons HeroTOHa,
3aKOH COXpAaHEHUSI MEXaHMYECKOW DHEpPruH, 3aKOH COXPAaHEHUS HMITYJIbCa,
MPUHITUI CYMEPIIO3UIIMA CHJI, TPHHIIUI PABHOMPABHUS HWHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJEKYISIPHO-KHHETHUECKYI0 TEOPHI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEJIHEH KMHETHYECKOW SHEPTHH TEIIOBOTO JBMKCHHS MOJIEKYT C
a0COJIIOTHOM TeMIlepaTypoM, MEePBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHMUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KymoHa, mpw 3TOM pasaudaTh CIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W YCIOBHUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE MPUHIUIIBI JACUCTBUS MAIlIMH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3indarh yCJIOBUS UX OE30MMACHOr0 MCIOJIb30BAHUS B MTOBCEIHEBHOM
KU3HU;

BBITIOTHSTh SKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PM3UUECKUX SBJICHUHN U IPOLIECCOB
C MCTIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHM, MPU 3TOM (HOPMYITHUPOBATH
npolOieMy/3afady U THIOTE3y y4eOHOTO KCIEPUMEHTa, COOMpPATh YCTAHOBKY W3
MPEUI0KEHHOTO 000PYI0BaHUS, TPOBOJUTH OTBIT U (DOPMYITUPOBATH BHIBO/IBI;

OCYILIECTBJISITh MOPSIMbIE U KOCBEHHBIE HU3MEpPEHUs] (PU3UUECKUX BEJIMYMUH, TPHU
ATOM BBIOMPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCIIeIOBATh ~ 3aBUCUMOCTH  MEXAY  (PU3MYECKUMH  BEJIUYMHAMH  C
HCIIOJB30BaHUEM TMPSMBIX HM3MEPEHHI, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpOBaTh Pe3ybTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYMH B
BU/JIE TaOIUIl U TpadUKOB, JIeTaTh BBIBOJIBI IO pe3yjbTaTaM HCCIIEIOBAHNUS;

cobOoAaTh MpaBwia OE30MAacCHOr0 TpyJda NpH MPOBEJAECHUM HCCICAOBAHUNA B
paMKax y4eOHOTrO OJKCIIEpUMEHTa, Yy4eOHO-HCCIIEOBATENbCKON M MPOEKTHOU
JESTENHHOCTA C HCIIOIB30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB U J1aOOPaTOPHOTO
00opy10BaHUS;

pemarb pacu€THble 3aJjay C SBHO 3aJaHHOW (PU3MUYECKOW MOJENbIO, UCIONb3Ys
(u3myeckre 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJja4l BHIOUPATH
(GU3MYEeCKyI0 MOJENb, BBIACHATh (U3MYECKWE BEIUYMHBI U (HOpPMYIIBI,
HeoOXoIUMbIe ISl €€ peIleHHUs, MPOBOAUTH PAcU€Thl U OLICHUBATh PEaTbHOCTD
MOJTYYE€HHOI'0 3HaueHUsI PU3NIECKON BEJIUUUHBI;

pelaTh KayeCTBEHHBIE 3aJlaud: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUHUBYIO
LETIOYKY PACCYXKJECHHM C OMOpON Ha W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nYecKue BICHUS;

MCIIOJB30BaTh MPU PEIICHUU YYEOHBIX 3ajlad COBpPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTUU [IJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUA U MPEICTABICHUS
y4eOHOW ¥ HAYYHO-TIOMYJSpHON WHGOPMAIMK, TOJYYEHHOW W3 Ppa3IdYHBIX
MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOITyYaeMyt0 HH()OPMAIIHIO;

MIPUBOJUTh MPUMEPHI BKJIaJa POCCHUMUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKW, OOBSICHEHHE IPOIIECCOB OKPYXAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KU3HU JUIS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpaleHuu ¢ OpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMH, NIl COXPAHEHHUS 30POBbS M COOMIOAEHUS HOPM 3KOJIOTMYECKOrO
MOBEJICHUA B OKPYKAOIIEH Cpee;

pabotatb B Tpynmne ¢ BBHIIOJHEHWEM PA3JIUYHBIX COIMAIBHBIX  POJICH,
IJIAaHUPOBaTh palbOTy TPYIbI, palMOHATIBLHO pacHpeAessiTh O00S3aHHOCTH U



IJIAHUPOBAThH JIESATEILHOCTh B HECTAHAAPTHBIX CHUTYalMSX, aJ€KBATHO OIICHUBATh
BKJIaJ] Ka)KJIOTO M3 YYaCTHUKOB IPYIIIbI B PEIIEHUE pACCMAaTPUBAEMOM TPOOIIEMBI.

K koniy obyuenusi B 11 kijiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM ypPOBHE
JOJKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HA NPHUMEPAX pOJb W MecTO (GU3UKA B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MUpPAa, B PA3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B TPAKTUYECKON NEATEIBHOCTH JIIOAEU, LEIOCTHOCTh U EIUHCTBO
(u3HYECKON KapTUHBI MUDA;

YYHUTHIBATh TPAHUIIBI PUMEHEHUS U3YYCHHBIX (U3MUECKUX MOJIENIEH: TOUYSCUHBIN
ANEKTPUUYECKUI 3apsiji, JIyd CBETA, TOYEYHBI MCTOYHUK CBETA, SIEPHASI MOJECIb
aToMa, HyKJIOHHAsl MOJIEIh aTOMHOTO siJIpa IIPpH pelieHru (U3NIECKUX 3ajay;

pacrio3HaBath (hU3MUYECKUe SBJICHUS (MPOLECChl) U OOBICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKU: DIIEKTPUUYECKASI TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuToOB, JJICKTPOMAarHUTHas WHAYKIWS, JCHUCTBUE MAarHUTHOTO TOJA Ha
MPOBOJAHUK C TOKOM M JBIXKYILIUKCS 3apsiji, DJIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PAcCHpOCTPAHEHUE CBETAa, OTPAXKEHUE, IMPEIOMIICHUE,
uHTepPepeHnus, audpakuus U TMOJSpU3alus CBETa, JUCIEpPCUsl CBETAa,
dbotoanexTpudeckuii 3pdext (pororddekT), cBeTOBOE aBieHUE, BOSHUKHOBEHHE
JMHEWYaTOro CHEeKTpa aTomMa BOJOpPOJd, €CTECTBEHHass W HCKYCCTBEHHas
PaIMOaKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA BellecTBa (DPJIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKHE,  DIEKTPUUYECKYID  MPOBOAUMOCTh  Pa3JIMYHBIX  Cpel) |
AJEKTPOMArHUTHBIE SBJIEHUS (MIPOIECCHI), HUCHONB3YsSd (U3NUYECKUE BEITUYUHBI:
ANEKTPUUYECKUN 3apsij, CUJa TOKA, SJEKTPUUECKOE HAMNPSHKEHUE, IEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJEKTPOJABIKYIIAs cuia, paboTa Toka,
WHIYKIUST MarHUTHOTO TMoJjs, cuia Awmrmepa, cwia JlopeHna, WHAYKTUBHOCTH
KaTYILIKU, SHEPrus AJIEKTPUYECKOr0 M MAarHUTHOrO MOJEH, MepuojJ; M 4acroTa
KojeOaHnii B KoyieOaTeIbHOM KOHType, 3apsii M Cuja TOKa B IMpoIiecce
TapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl CWJIa JIMH3bI, MPU OMUCAHUM MPABWIHHO TPAKTOBATh (U3UUECKUI
CMBICII UCIIOJIb3YyEMbIX BEJIWYMH, HUX OO0O3HAYCHUS] W E€IUHHUIIBI, YKa3bIBaTh
GbopMysBl, CBSA3BIBAIONIUE JAaHHYIO (DHU3UYECKYI0 BEIUYHHY C JPYTUMH
BEJINYMHAMU;

OMUCHIBATh U3yYCHHBIE KBAHTOBBIE SBJICHUS U MPOLIECCHI, UCTIONB3Ys (hU3NUECKUe
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA,
SHEPTUS ¥ UMIYJIbC POTOHA, IEPHO/ MOTypacmaaa, SHEPTHs CBSI3U aTOMHBIX sJIEp,
Opy ONUCAHUM TPABWIBHO TPAKTOBaTh (DU3UYECKUNA CMBICT HCHOIb3YEMbIX
BEJIMYMH, MX OOO3HAYCHMs] W EJUHHUIIbI, YKa3biBaThb (hOPMYJIbI, CBSI3bIBAIOIIUE



JaHHYIO0 (PU3MYECKYI0 BEIMYMHY C JAPYTUMHU BEIMYMHAMH, BBIYUCIATH 3HAYEHUE
(U3UYECKON BEIUYHHBI;

aHANM3UPOBAaTh (U3MUECKUE TMPOLECChl M SBICHUS, HUCHOJB3Yys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI IMOCJIEA0BATEIBHOTIO U MapalIeIbHOTO
COEMHEHUS IPOBOJHUKOB, 3akOH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMATHUTHOM
UHAYKIIMHU, 3aKOH MPSAMOJIMHEHHOT0 PacpOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODiHIITeHa mns pororddekra,
3aKOH COXPAHEHHSI JHEPTUH, 3aKOH COXPAHEHHsI MMITYJIbCA, 3aKOH COXPAHEHUS
ANIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPAHEHHMs MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpy 3TOM pa3inyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TFpaHMIIbl, OOJACTH)
MIPUMEHUMOCTH;

ONPENENATh HANPABICHUE BEKTOPAa MHAYKLIUU MArHUTHOIO IOJISI MPOBOJHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia;

CTPOUTH M OMUCHIBATh M300pa’K€HUE, CO3/1aBAEMOE IJIOCKUM 3€pKajioM, TOHKOMN
JIMH30M;

BBITOJIHATH SKCIIEPUMEHTHI IO UCCIIEIOBAaHUIO (PU3NYECKUX SBJICHUHN U MPOLIECCOB
C MCTIOJb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI: MPU 3TOM (HOPMYIUPOBATH
npobsieMy/3aady U THUIOTE3y Y4eOHOTO AKCIEpUMEHTa, COOUpaTh YCTAHOBKY W3
MPEII0KEHHOT0 000pYyI0BAHHUSI, IPOBOIUTH ONBIT U (DOPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIIATh MpsIMblE U KOCBEHHbIE W3MEpPEHUs (PU3NUECKUX BEIUYHH, MPHU
ATOM BBIOMpPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH OTPELIHOCTEN U3MEPEHUM;

UCCJIEeI0BATh 3aBUCUMOCTU (DU3UYECKUX BEIMYMH C HCIOJIb30BAHHEM MPAMbBIX
U3MEPEHMI: MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHPOBATH PE3yJIbTaThl
MOJIy4YeHHON 3aBUCUMOCTH (M3MUECKUX BEJIMYMH B BHJE TaONMUI] U TpaduUKoOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEAOBAHMUS;

coOoAaTh MpaBwia OE30MAaCHOr0 TpyJda NpU MPOBEAECHUU HCCIEAOBAaHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIIEeOBATENIbCKOM M IMPOEKTHOU
JESTENBHOCTU C UCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o0opynoBaHus;

pemarb pacy€THbIe 3aJa4i C SBHO 3aJaHHOW (PU3HUYECKOW MOJENbI0, UCIONb3YS
¢duznyeckue 3aKOHbl U IPUHLIMIIBI, HA OCHOBE aHaJlM3a YCJIOBHsI 3aJjauu BbIOUPATh
(bU3MYEeCKyl0 MOJENb, BBIACHATh (U3MYECKHWE BEIUYUMHBI U (OpMyIIbI,
HEoOXoaAuMble NJisi €€ pelleHUs, TPOBOAUTh Pacdy€Tbl U OLICHUBATh PEaIbHOCTD
MOJIYYEHHOT'O 3HAYEHUS (PU3HUECKON BEJINUUHBI;

pelmarb KayeCTBEHHBIE 3aJadyM: BBICTPAWBaTh JIOTMYECKHM HEIMPOTHUBOPEUYHUBYIO
IIEMOYKY PACCYXACHUI C OMOpOod Ha W3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzuyeckue sBICHUS,



UCIIOJIb30BaTh MPH PELICHUH y4eOHBIX 3a7jay COBPEMEHHbIE HMH(OPMALMOHHBIE
TEXHOJIOTHH U1l TIOMCKA, CTPYKTYPUPOBAaHHUs, UHTEPIPETALMHU M IPEACTaBICHUS
y4eOHOM M HAY4YHO-NIONMYJIAPHON HHGPOPMALIMK, MOJYYEHHOM W3 pa3InyHBIX
MCTOYHHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYAEMYIO HH()OPMALHIO;

OOBSICHATH NMPUHILMIIBI JEHCTBUS MalIH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
pa3nuyaTh YCIOBHsI UX 0€30M1aCHOTO UCIIOJIb30BAHUS B TOBCEAHEBHOM KU3HH;

MPUBOANUTH NPUMEPHI BKJIAJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (U3HUKE B MOBCEIHEBHOM JKHU3HM JUIS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMH, NIl COXPAHEHHUS 370POBbS M COOMIOAEHUS HOPM 3KOJIOTMYECKOrO
MOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTb B TIpYyIIE C BBINOJIHEHUEM paA3JIUYHbIX COLHUAIbHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYNIbl, PAUUMOHAIBHO pacHpenesiTh OOSI3aHHOCTH U
IJTAHUPOBATH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJCKBAaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMNIIbI B PEIICHUE PACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosanuyectBo yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3iesioB H TeM nudgpoBbIe
Ne i/ P KonrtpoJubnsie | IIpakTuyeckue (g :
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. DU3UKA U METOAbI HAYYHOI'O IIO3HAHUA
1.1 ®du3uka U METOAbl HAYIHOI'O TTIO3HAHUS 2 bubmorexa [OK
' a Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kusemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Huamiia 7 https://m.edsoo.ru/7f41bf72
but6mmoreka [{OK
23 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41 bf72
Hroro no pazgeny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJANHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM 9 1 bu6mmoteka [{JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEPMOAHHAMHIH https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 bu6nuorexka IIOK
' @Da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24




Paznea 4. JIEKTPOJJUHAMUKA

but6mmoreka [{OK
41 DIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpUYeCcKUid TOK. TOKu B bu6mmoreka [JOK
4.2 12
pa3INYHbBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




11 KIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Konrpoibnsie | [IpakTuyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOIUHAMUKA
L1 MaruutHoe nose. DJIeKTpOMarHuTHas 1 1 3 bubnuorexa IIOK
' UHIYKIHS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Paspnen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4ecKHe U 3JIEKTPOMArHuTHbHIE 9 1 bubnuoreka [IOK
' KOJIe0aHuU https://m.edsoo.ru/7f41¢97c
bu6mmoreka [IOK
2.2 MexaHn4ecKkue 1 2IeKTPOMATHUTHBIE BOJIHBI 5 1 https:/m._edsoo.ru/TfA1 69 7c
bu6mmoreka [IOK
23 Ok 10 3 https://m.edsoo.ru/7f41¢97¢
Nroro no pazgeny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OCHOBBI cHIeIIUATIBHOM TEOPUH 4 ) bubnmoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no paszgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
N bu6mmoreka [IOK
4.1 DneMeHThl KBAHTOBOW ONTHKHU 6 hitps:/m.edsoo.ru/7f41c97c




bu6mmoreka [JOK

4.2 Crpocnue aroma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK

4.3 ATOMHOE 517pO > https://m.edsoo.ru/7f41c97c

Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 7 bubmorexa [OK

' p p https://m.edsoo.ru/7f41¢97¢
Hroro no paznemy 7
Paznen 6. OGOBINAIOIIEE IIOBTOPEHUE

bu6mmoreka [IOK

6.1 Obobmaromee nosTopenue 4 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME




INIOYPOYHOE IINIAHUPOBAHHUE 10 KJIACC

KosanuyectBo yacos DJIEeKTPOHHBIE
Ne ungposbie
Tema ypoka Kourpoasnbie | [IpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
) ®dusuka — Hayka o npupoje. Hayunsie 1 bubnuorexa LIOK
METOABI TO3HAHUS OKPYKAOWIETO MUPa https://m.edsoo.ru/ff0c32e2
Ponbs 1 MecTo pusuku B hopMUpOBaHUHN
2 COBPEMEHHOM H(Etl) YHOU Ka(pTII/)IHLIpMI/I a, B 1 bubmorexa [JOK
p . Y p Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIFOIeH
Mexanunueckoe aBrkeHue. OTHOCUTENBHOCTh
3 MEXaHMYEeCKOro aABuxeHus. [lepemenienre 1 bubmorexa [OK
g - iebeme ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE MPSAMOIMHEHHOE ABMIKCHHUE 1 bubmorexa TIOK
p p a https://m.edso00.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOIUHENHOE 1 bubnuoreka [IOK
IBU)KCHHUEC https://m.edsoo.ru/ff0c372¢e
6 CBoOoaHoe masieHne. Y CKopeHue cBOOOTHOTO | bubnuorexa [JOK
HaacHUs https://m.edsoo.ru/ff0c39cc
. Kpuponuneiinoe neumxeHue. J[BrmkeHne | bubmuoreka [JOK
MaTepUalbHOU TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunamn otHOCUTENBRHOCTH ["anunes.
8 HNuepunanbuble cuctemsl oTcueta. [lepBolit 1 bubmorexa OK
pit Fep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [IpuHIMI cynepno3uiuu
9 cui. Bropoii 3akon HBII)OTOHa n}; ’ 1 brbmorexa [OK
' p . s https://m.edsoo.ru/ff0c3be8
MaTepuaibHOU TOUKU




10 Tpertwnii 3akoH HproTOHA [17151 MaTepUAIBHBIX bubmmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMHUpHOTO TsaroTenus. Cuma bubmmoreka [JOK
TskecTu. [lepBasg kocMuueckas CKOpOCTb https://m.edsoo.ru/ff0c3d00
bu6moreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yrpy Y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadduuuent tpenus. Cuna
13 COIPOTUBJICHUS TIPU ABMXKCHUHU Teja B bubmmorexa TIOK
P P https://m.edsoo.ru/ff0c3{76
KUIKOCTH WIH rase
[TocTynarenbHoe U BpalaTeabHOE BUKEHUE
14 abCcoIOTHO TBEPIOTO Tena. MOMEHT CHJIBL. bubnmoreka [JOK
[Ineqo cunbl. YcnoBus paBHOBECUS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynsc MaTepraibHOW TOUKH, CUCTEMBI
15 aTepua ouek. U cc 3ako Bubmmorexa LIOK
MaTepuaibHBIX ToueK. IMmybe cuibl. 3aKOH
P y https://m.edsoo.ru/ff0c43d6
COXpaHEHUsl UMITyJIbca. PeakTUBHOE IBUIKEHHE
Pa6ota u moutHocTh cuinbl. Kunetnueckas
16 |osHe aTepuasbHONW TOUKH. Teopema 00 Bubmmorexa LIOK
HEprusi MaTepUaIbHOW TOUKH. M
p p 9 p https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETHUYECKOW SHEPTUU
[TorenumanbHas sHeprus. [loTeHumanbHas
|7 | PHeprus ynpyro ne(pOpMHUPOBAHHON MPY>KUHBIL. bubnuoreka [{JOK
[ToTeHmanpHas YHEPTUS Tela BOIU3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3eMIIH
[loTeHumanbHble U HETOTEHIMATIbHBIE CHUJIIBI.
CBsi3b pabOTHI HETIOTEHIIMATBHBIX CHII C
. bubnuoreka [JOK
18 | u3BMEHEHNEM MEXaHUYECKON SHEPTrUU CUCTEMBI

TeJl. 3aKOH COXPaHEHMS] MEXaHUYECKON
SHEPruu

https://m.edsoo.ru/ff0c478¢




JlaboparopHnas padota «lccnenoBanue cBSI3U
paboThI CUIIBI C U3MEHEHHEM MEXaHUYEeCKOM

19
SHEPTUHU Teja Ha IPUMEPE PacTsKEHUS
PE3UHOBOIO KIyTa»
20 KonTponbnas pabota no teme «Knunemaruka. bubnuoreka [JOK
JluHamuka. 3aKOHbI COXpAaHEHUSI B MEXaHUKEY https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-
21 KMHETUYECKOU Teopuu. bpoyHoBCKOE bubmorexa I[IOK
PHH. POy https://m.edsoo.ru/ff0c4dc2
nerxenue. udpoysus
Xapakrep JBUKEHUS U B3aUMOJACUCTBUSA
22 | yacTul BemecTBa. Mojenu CTpoeHus ra3os,
KUIKOCTEN U TBEPABIX TEI
” Macca monekyin. KonndecTBo BemiecTsa.
[TocTostHHast ABoraapo
24 TennoBoe paBHOBecue. TemmepaTtypa u eé
usmepenue. lllkana remneparyp Llenbcus
)5 HUneanpuenii raz B MKT. OcHOBHOE bubmuoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOconroTHast TeMIiepaTypa Kak Mepa cpeHen
26 - . oIl bubnmoreka [JOK
KHHETHYECKON SHEPTUH JBMKCHHUS MOJICKYJI.
p . y https://m.edsoo.ru/ff0c511e
YpaBaenue MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlaboparopHnas pabota «VccnenoBanue
28 | 3aBUCHMMOCTHU MEX]y MapaMeTpaMu COCTOSTHUS
pa3peKEeHHOr0 raza»
29 N3onporiecchl B uaeaabHOM ra3e u ux bu6mmoreka [{OK
rpaduuecKoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
30 BuyTpeHnnsis sHeprusi TepMoAMHAMUYECKON bubmuorexa [JOK




CUCTEMBI U CITIOCOOBI €€ M3MEHEHUSI.
KonuyecTtBo TemmoTs! u pabota. BHyTpeHHS s
SHEPrusi OJJHOATOMHOTO UAEANBFHOTO ra3a

https://m.edsoo.ru/ff0c5952

31 Bunsl Tenonepenaun Bubmmorexa [IOK
A peit https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIUIOEMKOCTH BEIIECTBA.
32 | Koau4ecTBO TEMIOTHI IIPH TEIIONEPEaayue Bubmmorexa [IOK
. p penate. https://m.edsoo.ru/ff0c5¢36
AnuabaTtHbIi poriiecc
13 [lepBbIil 3aKOH TEPMOJAVHAMUKH U €TI0 bubnmoreka [JOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc
HeoOpaTMOCTh MPOIECCOB B IPUPOJIE. bubnuorexa LIOK
34 .
BTtopoii 3ak0H TepMOIMHAMUKHA https://m.edsoo.ru/ff0c6230
35 [Tpunuun nevicteus u KII/ TermoBoi bubmuoreka [JOK
MAalIUHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIIJ]
37 DKOoJ0ru4ecKue mpooIeMbl TETII0O3HEPT€TUKU
13 O6o0mmaromuit ypok «MoekysspHas bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI) https://m.edsoo.ru/ff0c6938
KonTponbHas paboTa no teme
39 | «MonekynspHas ¢puzuka. OCHOBBI buomorexa LIOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHUKI
40 [TapooGpazoBaHue 1 KOHACHCAIHSL. bu6nuoreka IIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
A1 AOCOIIIOTHAS 1 OTHOCHUTEIIbHAS BIIAYKHOCTh bubmuoreka [JOK
Bo3ayxa. Hacellennslii map https://m.edsoo.ru/ff0c64d8
42 Trépnoe Teno. Kpucramnuueckue u bubnuorexa [JOK

amopdHbIe Tea. AHU30TPOIHS CBOMCTB
KpUcTauoB. JKHJIKME KPUCTAJLIIBI.

https://m.edsoo.ru/ff0c6510




COBpeMeHHHe MaTcpHrajibl

43 [TnaBnenue u KpucTaum3anus. Y aAeiIbHast bu6mmoreka [JOK
teruioTa miasiaeHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmorexa [JOK
44 VYpaBHeHHE TEIJIOBOTO OanaHca
p https://m.edsoo.ru/ff0c6820
45 DrneKTpu3anus Tei. DIeKTPUUeCKUi 3apsi. bubnmoreka [JOK
JIBa BH1a AJIEKTPUUECKUX 3apsi0B https://m.edsoo.ru/ff0c6bec
[IpoBoHUKY, TUDTEKTPUKH U
46 HO.: MIPOBOJIHUKHU 3a1<;g COXpaHEHUs bubmorexa HOK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bce
ANEKTPUYECKOTO 3apsia
47 B3aumopeiictBue 3apsanoB. 3akon Kynona. bu6nuoreka [JOK
To4YeuHBIi 2JIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ff0c6ce4
Hanpsx€HHOCTB 3JIEKTPUYECKOTO TOJIS.
48 [TpuHUMD CyNepno3UIIMU JIEKTPUUYECKUX brbmorexa OK
p _,H ynep H . p https://m.edsoo.ru/ff0c6df2
nosiel. JInHuM HanpsHKEHHOCTH
49 PaboTa cwit anekTpocTaTHuecKoro mossi. bubnuoreka [JOK
IloTrennuan. Pa3zHocTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6{00
[IpoBOTHUKY U TUDIIEKTPUKH B
50 | a;mekTpocTaTHYECKOM Mojie. JludneKkTpudeckas bubmorexa TIOK
P ’ p https://m.edsoo.ru/ff0c7018
MIPOHMUIIAEMOCTD
bu6mmoreka [IOK
51 OnekTpoémkoctb. Konmencaro
P A p https://m.edso0.1u/ff0c7126
5 DneKTPOEMKOCTD TJIOCKOTO KOHEHCATOPA. bubmmoreka [JOK
DHeprusi 3apsHKEHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "H3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa'
54 IIpuHIUI NENCTBUSA U IPUMEHEHUE

KOHACHCATOPOB, KOITMPOBAJIILHOT'O aIlllapara,




CTpYHHOTO MpUHTEpa. DIIeKTpocTaTuYecKas
3amuTa. 3a3eMIIeHHE AMEKTPOIpruOopoB

55

DNEeKTPUUECKUN TOK, YCIOBUS €ro
cymectBoBaHus. [loctosunblil TOK. CHila TOKa.
Hanpsokenue. Conporusinenue. 3akoH Oma Juist
ydJacTKa Ieru

56

[TocnemoBarenpHOE, TAPAILIEIHEHOE,
CMEIIaHHOE COeTMHEHNE TIPOBOTHUKOB.
JlaGopartopnast pabota «3yuenue
CMEIIIAaHHOTO COSAMHECHHUS PE3UCTOPOBY

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOITHOCTH AIIEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenna

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

58

3akon OMa 11st TOTHOM (3aMKHYTOM)
anekTpudeckoii enu. Koporkoe 3aMbIkaHue.
Jlaboparopnas padota «M3mepenue DJ1C
HMCTOYHUKA TOKA U €T0 BHYTPEHHETO
COIIPOTUBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAsi TPOBOJUMOCTD TBEPABIX
METaJUIOB. 3aBUCUMOCTb COMPOTUBIICHUS
METaJUIOB OT TEMIEPATYPHI.
CBepXIpoBOIUMOCTh

60

DJIeKTpUYECKHUI TOK B BakyyMme. CBOMCTBA
ANIEKTPOHHBIX MTYyYKOB

61

[TomynpoBoiHUKH, UX COOCTBEHHAs U
IIpUMeCHas MpoBOAUMOCTb. CBoOMCTBA p—n-
nepexoaa. [loxynpoBogHHKOBbIE TPUOOPHI

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

62

DNEeKTpUYECKUH TOK B pacTBOpax M pacruiaBax
IIEKTPOIUTOB. DIEKTPOIUTHYECKAS

bu6moreka [IOK
https://m.edsoo.ru/ff0c82ba




Jucconuanus. :‘)HGKTpOJ'H/IS

DJIEKTPUYECKUI TOK B ra3ax.

. . bubnuoreka [JOK
63 | CaMOCTOSTENBHBIN U HECAMOCTOSTENbHBII 1
https://m.edsoo.ru/ff0c84ae
paspsia. Momuus. [1nazma
DrnexTpudeckre MpudOphl U YCTPOICTBA U X
64 | mpakTuueckoe nmpumeHeHue. [IpaBuna TexHuku 1 bubmmorexa [IOK
p P P https://m.edsoo.ru/ff0c86fc
0e301macHOCTH
bubmuoreka [JOK
7 1
65 O6o0mmaromui ypok «JIeKTpOINHAMUKAY hitps://m.edsoo.ru/f0c88be
KonTponbHas pabota 1o teme
66 «Qnekrpocraruka. [locrossHHbIN | bubnuorexa LIOK
ANEKTPUYECKUI TOK. TOKHM B pa3iIu4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepsHblil ypok. KoHTposbHas paboTa 1o 1 bubnuorexa LIOK
TeMe "DnekTpoaruHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepsHblil ypok. O600maronuii ypok mno 1 bu6mmoreka [IOK
temaMm 10 krnacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68
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11 KIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
Ne uudposbie
Tema ypoka Kourtpoasnsbie | [IpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
[TocTossHHBIE MAarHUTHI U UX B3aUMOJEHCTBHE.
1 MarnutHoe noJie. Bektop MarHuTHOM 1 bubmorexa [TOK
’ p N https://m.edsoo.ru/ff0c9778
MHIYKUUW. JIMHUY MarHUTHOW UHTyKIIUU
MarsuTHO€ 1oJje IpOBOJHUKA C TOKOM. OnbIT
2 Opcrena. BzanmoencTBre npoBOHUKOB C 1 Bubmmorexa LIOK
peresa. A pOBOJ https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHas paborta «M3yueHue | 1 bu6muoteka [HOK
MarHUTHOTO ITOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBrE€ MarHUTHOTO TOJIL HA MTPOBOJIHUK C
4 tokoM. Cuna Ammnepa. Jlabopartopnas pabota | | bubnuoreka [JOK
«HcciaenoBanue IeNCTBUS NOCTOSHHOI'O https://m.edsoo.ru/ff0c9ac0O
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TIOJISI HA JBUKYLLYIOCS
5 3apshxeHHyto yactuily. Cuna Jlopenua. Pabora 1 buonmorexa TIOK
p y Y- p ' https://m.edsoo.ru/ff0c9df4
cunsl JlopeHna
DnekTpoMarHuTHas HHAYKIus. [loTok
6 BEKTOpa MarHuTHOW uHAYKIuu. IJ1C 1
WHIYKIWAU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuu Papanes
. JlaboparopHas pabora «lccrienoBanue | 1 bu6mmoteka [IOK
SIBJICHUS 3JICKTPOMAarHUTHON UHIYKIIMN https://m.edsoo.ru/ff0cal50
8 NHnykTUBHOCTD. fIBICHHE CAMOUHAYKLIMH. 1 bubnuoreka [IOK




OJ1C caMOUHAYKIIMUA. DHEPIUsI MATHUTHOTO
TTOJISI KATYIIKU C TOKOM. DJIEKTPOMarHuTHOE
noJie

https://m.edsoo.ru/ff0ca600

TexHuyeckue yCTpoucTBa U UX MPUMEHEHHUE:
IMOCTOAHHBIC MAarHUThI, DJICKTPOMAarduThI,

BbIHyK/IeHHbIE MEXaHUYECKUE KOJICOaHMUs.

9
3JIEKTPOJIBUraTeNb, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHUII, MHIYKIIMOHHAS TIEYh

10 O6o6maromuii ypok « MarHuTHOE TOJIE. bubnmoreka [JOK
DneKTpOMarHuTHas: MHAYKIUS» https://m.edsoo.ru/ff0cab82

1 KonTponbhas padota no teme «MaruutHoe bubnuoreka LIOK
nosie. DJIEKTPOMAarHUTHasE MHIYKIUS https://m.edsoo.ru/ff0cad58

CB0o0OOIHBIE MEXaHUYECKHE KOJIeOaHusI.

12 I'apmonuueckue konebaHus. Y paBHEHUE bu6nuoreka IIOK
rapMoHu4eckux kosneOanuii. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPTUU

JlaboparopHas pabdota «ccneqoBanue
13 3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHMA
rpy3a Ha HUTU OT JUIMHBI HUTH U MacChl Tpy3a»
Koneb6atenbubiit KOHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHBIE KOJieOaHus B U1€aJIbHOM
14 KOJIE0AaTEIbHOM KOHTYPE. AHAJIOTUS MEXK T bubnnorexa LOK
ype: Y https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
KoJe0aHusIMU
®opmyna ToMcoHna. 3aKOH COXpaHEHUS
15 SHEPIUH B HIACATLHOM KOJI€0aTeIbHOM bubmorexa ITOK
P https://m.edsoo.ru/ff0cb9c4
KOHTYype
16 [IpencraBieHue o 3aTyxXaloNMX KOIeOaHUIX. bu6muoteka [{IOK

https://m.edsoo0.ru/ff0cbb86




Pe3onanc. BeIHY K JIEeHHBIC 2JICKTPOMAarHUTHBIC
KOJIeOaHus

[lepemennsblit Tok. CUHYCOUIANBbHBIN
MepEeMEHHBIN TOK. MOIITHOCTh MEPEMEHHOTO

bubnuoreka [JOK

17 TOKa. AMIUTUTYJHOE U AEHCTBYIOILIEE 3HAUEHNE https://m.edsoo.ru/ff0cbd34
CWJIBI TOKA U HAIIPSHKEHUS
13 Tpancdopmarop. [IponsBoacTso, nepenaya u
OoTpebIIeHUE 3NIEKTPUUECKON IHEPTUH
Y CTpOICTBO U IPAKTUUECKOE IPUMEHEHUE
19 | anexTpuyecKOro 3B0OHKa, FreHepaTopa bubmmorexa [TOK
o https://m.edsoo.ru/ff0cc324
IIEPEMEHHOT0 TOKa, JTMHUH AJIeKTponepeaay
DKOJIOTHUECKUE PUCKHU TIPU MPOU3BOJICTBE
20 | anexTporHepruu. KyiabTypa ncrosb30BaHus
JIEKTPO3HEPIUH B ITOBCEAHEBHOMN KU3HU
MexaHudecKkue BOJIHBI, YCIOBUS
5] | PACHPOCTpAHEHH. Ilepuon. CxopocTtb bubmuoreka [IOK
pacnpocTpaHeHus U JJIUHA BOIHBL. https://m.edsoo.ru/ff0cca54
Ilonepeunsle ¥ MPOIOJILHBIE BOJIHBI
” 3Byk. CKOpoCTh 3ByKa. I pOMKOCTB 3BYyKa. bubnuoreka [JOK
BricoTta Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
7 DneKTpOMarHuTHbIE BOJIHBI, X CBOICTBA U bubnmnorexa [JOK
ckopocTb. [lIkana 3neKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIIBI paIUOCBSI3U U TEIEBUACHHUS.
Passutue cpencts cBa3u. Paguonokanus
25 KonTponbhast padota «Konebanus u BOJTHbBD) bubmmorexa [TOK
https://m.edsoo.ru/ff0cc618
26 [IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA B bu6mmoreka [IOK

OJHOPOJHOM cpefe. ToueuHblid HCTOYHHUK

https://m.edsoo.ru/ff0cd350




cBeta. Jlyu cBeta

OtpaxeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA.

bu6nuoreka [JOK

27 .
[TocTpoenue n3o0pakeHU# B IIIOCKOM 3€pKaje https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cera. [lonHoEe BHyTpEHHEE
28 oTpaxkeHue. [IpenenbHblid yroii MoJHoro bubmmorexa [TOK
P - Hpel y https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPAKEHUS
29 JlaboparopHas pabota «3mepenue bubmuoreka [IOK
IOKA3aTeIIsl IPETIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIun3sl. [locTpoenue n3o0pakeHuil B JIMH3E. bubnuoteka [IOK
®dopmyiia TOHKOH JIMH3BL. Y BEIMYEHUE JTUH3BI https://m.edsoo.ru/ff0cddle
31 JlabopaTtopHas pabota «lVccinenoBanne
CBOMCTB M300paKEHUH B JINH3AX»
Hucnepcus ceeta. CioxHbIN cocTaB 0ei10ro
32 | ceera. LIer. JIaboparopHas pabota
«Halnronenue aucnepcuu cBeTa»
Wutepdepennms cera. Audpaxius cera. bu6muoreka [IOK
33 .
JudpakiuonHas pemeTka https://m.edsoo.ru/ff0ced22
14 [Tonepeunocts cBeTOBBIX BOJIH. [lonsipusanus bubnmnoreka [JOK
cBeTa https://m.edsoo.ru/ff0cf02e
15 OnTrueckue MpuOOPHI U YCTPOICTBA U
yCIIOBUS MX O€30MacHOr0 MPUMEHEHUs
['paHuIIBI TPUMEHUMOCTH KIACCUYECKOM
36 Mmexa"uku. [TocTynaTel crienuaabHON TEOPUHU bubnmorexa LOK
' y p https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
37 OTHOCHUTENBHOCTD OHOBPEMEHHOCTH. bubnuoreka [JOK
3aMe/IJIeHne BpEMEHH U COKPAIEHUE JTTUHBI https://m.edsoo.ru/ff0cfad2
38 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubnuoteka [JOK




yacTtuiibl. CBSI3b MacChl ¢ SHEPTUEH U
UMITYJIbCOM. DHEPIHUsl MOKOs

https://m.edsoo.ru/ff0cfc68

39 KonTponbnas padota «Ontuka. OCHOBbI bubnmnorexka [JOK
CIIeIMAIbHON TEOPUH OTHOCUTEITBHOCTI https://m.edsoo.ru/ff0cf610
®otonsl. opmyna [1nanka. DHeprus u bubnmnoreka [JOK
40
UMITYJIEC (OTOHA https://m.edsoo.ru/ff0cfel6
A1 OtkpsiTHe U uccnenoBanue Gporodddexra. bubnmnoreka [JOK
Ompitel A. I'. CroneroBa https://m.edsoo.ru/ff0cffc4
3akonsl porordpdexra. YpaBHeHHE
42 BﬁHmTeﬁgl)a nﬂ(b(g)oma(b@f:ma «Kpacnas bubmorexa [IOK
g F AP https://m.edsoo.ru/ff0d015¢
rpanuna» Gotordpdexra
43 Hasnenue cBeta. Onbitsl 1. H. JIeGenena. bubmuoteka [JOK
XHUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKue ycTpoicTBa U IPAKTUIECKOE
44 | mpumeHeHue: HOTOIEMEHT, (POTOTATUHK,
COJIHEUHas OaTapesi, CBETOIUO/
bubmuorexa [JOK
Pemenue 3agad no reme « J€MEHTHI
45 . https://m.edsoo.ru/ff0d030
KBAaHTOBOM OITHUKMY N
Mopnenb aroma Tomcona. OnbiTer Pesepdopa
46 | nmo paccesHuio a-yactul. [Inanerapnast monenn bubmmorexa TIOK
p - P a https://m.edsoo.ru/ff0d091a
aToMa
but6mmoreka [{OK
4 I1 b
7 OcTyTTaTRt bopa https://m.edsoo.ru/ff0d0afa
Nznyudenue u nornomieHue GoTOHOB MPU
48 ne e)?o € aTOMa C OJAHOTO %))BH;I SHE 1131/114 Ha bubmmorexa TIOK
p vIl g yp p https://m.edsoo.ru/ff0dOafa
npyroi. Buabl ciekTpos
49 BomHoBEIE cBOMiCTBa yacTUIl. BOJIHEI 1€ but6mmoreka [JOK




bpoiins. KopnyckyasipHO-BOJTHOBOM JTyalTl3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3TyUYeHHUE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paTuOAKTUBHOCTH. OTIBITHI
Pesepdopna o onpezenenuto cocraBa
PaIMOAKTUBHOTO U3ITYUECHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiictBa anb(a-, 6eta-, raMmMa-u3ITydCHUsI.
Bimsgune PaAOAKTUBHOCTH HA )KUBBIC
OpPTraHU3MBbI

52

OTKpbITHE TPOTOHA U HEWTpoHA. M30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnajn. ["amMma-u3nydenue

bubmmoreka [JOK
https://m.edsoo.ru/ff0d116
2

53

OHeprus CBA3M HyKJIOHOB B sifipe. SlnepHbie
peakimu. SnepHsiit peaktop. [Ipobiemsl,
[IEPCIEKTUBBI, IKOJIOTUYECKHUE ACTIEKTBI
SIIEPHOM SHEPIEeTUKH

but6mmoreka [{OK

https://m.edsoo.ru/ff0d135
6

54

OnemeHTapHble YacTULbl. OTKpBITHE
NO3UTpOoHAa. MeTob! HaOI0IeHHS U
perucTpanyy MeMEeHTapHbIX yacTull. Kpyrisiii
cTo1 «PyHaMEHTAJIbHBIE B3aUMOIEHCTBUS.
EnuncTBO DM3nueckoil KapTHHBI MUPay

but6mmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Ortanbl pazButus actpoHomud. [Ipukinannoe u
MHPOBO33PEHYECKOE 3HAUEHUE aCTPOHOMUHU.
Bun 3Bé3aHoro He6a. Co3Be3nus, sspKue
3BE3/Ibl, TUIAHETHI, UX BUUMOE BUKCHHE.
Conneunas cuctema

56

Comnure. ConHeyHast akTUBHOCTE. ICTOUHHK
sHeprun CoJiHIa U 3BE3]T

57

3BE3/1b1, UX OCHOBHBIE XapAKTEPUCTUKU.




3BE3/BI TTIABHOM MOCIIEI0BATENEHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEJICTABICHUSI O IPOUCXOXKICHUH U
sBosoru CosHIa U 3BE3]

58

Muneunsiii [1yte — Hama ["anakruka.
TTonoxxenune u nuxenue Connna B ['anakTuke.
lNamakTukn. YE€pHbIE ABIPHI B sIIpax rajJakTHK

59

Bcenennas. Pa3oeranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe n3nyueHue.
MeraranakTuka

60

Hepemennsle mpo0iieMbl aCTPOHOMUH

61

KonrtponbHas pabota «1eMeHThI
ACTPOHOMHUU M aCTPOPHUIUKI

62

Oo6o06maromuit ypok. Posib pusuxu n
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTUYECKOM, COLMAIbHON 1 ATUYECKON
chepax IeaTeTbHOCTH YelIOBEeKa

63

O6o006maromuii ypok. Ponbs u mecto ¢pusuku u
aCTPOHOMHH B COBPEMEHHOW HAYYHOU KapTHHE
MHUpa

64

Oo6o06maromuii ypok. Pons dpusndeckoit
Teopuu B GOPMUPOBAHUU NPEICTABICHUN O
¢buznyecKoil kKapTuHe MUpa

65

O6o6maromuii ypok. Mecro pusudeckoit
KapTUHBI MUPA B 001LEM PSSy COBPEMEHHBIX
€CTCCTBCHHO-HAYYHBIX HpeZ[CTaBJICHI/Iﬁ (0]
IPUPOJIE

66

PesepBHbIil ypok. MarHutHoe noe.




BHCKTpOMaFHHTHaﬂ HHIAYKOWA

67 PesepHelit ypok. Ontuka. OCHOBBI

CHCHI/I&J’ILHOﬁ TCOPHUU OTHOCUTCIIBHOCTHU

Pesepnsrii ypok. KBantoBas ¢usuka.

68
DneMeHThl aCTPOHOMUU U acTPOPU3UKU

bubnuoreka [JOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJMYECTBO YACOB I1O
[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Gusuka, 10 kinace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; noa
penakmueit [lapdentreBoit H.A. AxkunonepHoe o6iectBo «M3naTenscTBo
«ITpocsemienue»

» ®usuka, 11 knacc/ Mskumes [.J1., Byxosnes b.b., Yapyrun B.M.; oz
penakmueii [TapdentoeBoii H.A. AknnmonepHoe o61mecTBo «31aTenbcTBo

«IIpocBemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
MHTEPHET
https://m.edsoo.ru/7f41bf72

https://m.edsoo.ru/7f41¢97c






