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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOr0 YpoBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pazpaboTaHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOW MporpamMmsbl, npeactaBieHHbIX B DI'OC
COQO, a Takxke c¢ yuéroM enepaiibHOH paboyeil mporpaMMbl BOCHUTAHUS U
KOHLIENLIMK TpenojaBaHus ydeOHoro npeamera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3aLuaX Poccuniickon denepanum, peanu3yoImux OCHOBHBIE
o0Opa3oBaTelIbHbIE TPOTPAMMBI.

Copepxanue mnporpaMMmbl 1O (U3MKe HampaBieHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOW KapTUHBl Mupa oOyuarmmxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢u3nke Ha 6a30BOM YpOBHE HAa OCHOBE CHCTEMHO-IESATEIbHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METaNpeIMETHBIM pe3yJbTaTaM
o0Oy4eHHs, a TakXKe YYUTHIBAET HEOOXOAMUMOCTbh peaU3alUU MEXKIPEIMETHBIX
CBA3ed (U3MKM C €CTeCTBEHHO-HAy4YHbIMU Yy4e€OHbIMU MpeaMeramu. B Hel
OTIPECIISAIOTCS OCHOBHBIE LIENTM M3y4ueHUs (U3UKH HAa YPOBHE CPETHEro OO0IIero
o0Opa3oBaHUsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTarnpeIMEeTHbIC, MpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (hru3uKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3yIbTaThl MO roj1aM 00yUEHHUS;

e conepkaHue yuebHoro npeamera «Pusrka» 1o rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMas B
KauecTBe y4eOHOIo MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoieM mupe. LLIkonbHbIi Kype GU3NKN — ccTeMO00pa3yoImuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE MPOIECCOB M SABJICHHUM, H3y4aeMbIX XHMHEH, Ouosoruei,
dbusnyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME€ W AKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHMM  OMNpeAeNiieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, IOJIYYEHUS HOBBIX MAaTe€pHaloOB C 3a/JlaHHBIMA CBOMCTBAMU M APYTHX.
N3yyenue ¢Pu3MKM BHOCHUT OCHOBHOM BKJIAaJ B (POPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaronuxcs, B (popMupoBaHHME YMEHUU MPUMEHATH
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUN UMU YIEOHBIX UCCIIEIOBAHUIA.

B ocHOBy kypca ¢Gu3ukm 11 YpOBHS CpPEIHETO OO0IIero oOpa3oBaHUs
MOJIOKEH PAN HACH, KOTOpble MOXHO paccMaTpuBaTh KaK MPHUHLHUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3liesoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (DU3UKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HeW Marepualn Kypca (PU3UKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymmm B Kypce sABIseTcs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpPEaNosiaraéT HCHOJb30BaAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUYECKONM HAayKH, OCMBICICHHE CBSA3H Pa3BUTHUSA
¢uzukn ¢ pa3BuTHeM OOHIECTBa, a TaKkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuknaownoii  nanpaenennocmu. Kypc ¢GuU3UMKM  mpeamnoiaraet
3HaKOMCTBO C HIMPOKHUM KPYIOM TEXHHUYECKHUX M TEXHOJOTHYECKHX MPUIOKECHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIepaHMsl, TMOCBSIIEHHBIX SKOJOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TakXke OOCYXKIEHHUS
npo6JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U IKOJIOTHUECKON 0€30MacCHOCTH.

CTep>XHEBBIMHU JJIEMEHTAaMHU Kypca (PU3MKM Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBanus sABIAIOTCS (pu3nyeckue Teopuu (HopmMUpoBaHHE MPEICTABICHUNA O
CTPYKTYpE NOCTpOeHUs] (U3HUECKON TeOpHH, posid (pyHAaMEHTAIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX MPEIACTABICHUAX O TMPUPOAE, TpaHHUIAX
OPUMEHUMOCTH TEOpWi, JJi OMNHCAHUA €CTECTBEHHO-HAyYHBIX SIBICHUN U
MPOLIECCOB).

CHUCTeMHO-AESTENbHOCTHBIN MOIX0Jl B Kypce (U3UKU pPean3yeTcsl Mpexie
BCEro 3a CUET OpraHu3alliyd 3KCIEPUMEHTATbHOU AESTENHHOCTU O0Yy4YaroImUXCS.
Jns  6a3oBOoro ypoBHS Kypca (HU3MKM — O3TO HCIOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX HSKCHEPUMEHTOB M JIAOOpaTOpHBIX padorT,
KOTOpbIE B IporpamMme mno (pusuke oO0beIUHEHbI B OOLIMN CHUCOK YUYEHHYECKHX
paKTUYECKUX padoT. BbijeneHre B yka3aHHOM IepeuHe JabopaTOpHBIX padoT,
OPOBOJUMBIX JJIsI KOHTPOJS M OIEHKHU, OCYIIECTBIISIETCS Y4YaCTHUKAMU
0o0pa30BaTeNbHOTO TMpoIlecca UCXOAs U3 OCOOCHHOCTEW IUTAHUPOBAHHUS U
ocHameHus: kabunera Qusuku. Ilpu 53TOM obOecneunBaeTcss OBIAJCHHE
00y4arouMMucs yMEHUSIMU TPOBOJUTH KOCBEHHBIE HM3MEPEHHS, HCCIIEIOBaHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB 1O MPOBEPKE
NPEIJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHHWE yAENsAETCS PEIICHUIO PACUYETHBIX M KayeCTBEHHBIX
3agad. [Ipu 3TOM nmnst pacy€THBIX 3a7a4 MPUOPUTETOM SBIAIOTCS 33aJa4d C SIBHO
3aIaHHON (PU3NYECKON MOEIbIO, TO3BOJISIONINE IPUMEHATh U3yUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjienia Kypca, TaK W HUHTETPUPYS 3HAHUS U3
pasHbIX pazaenoB. [|Jis KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBIISIOTCS 3a/aHUs Ha
0oOBsICHEHHE TPOTEeKaHUA (U3UUYECKUX SIBICHUH M TPOIECCOB B OKPY)KAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3NYECKON MOAENH M CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusmu DPI'OC COO k marepuagbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbId ypOBEHb Kypca
(bu3MKN Ha YpOBHE CpeHero 001ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeaIMEeTHOr0 KaOuHeTa (M3MKH WM B YCJIOBHMSX HHTETPUPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (U3NKU TOHKHO OBITH
HeoOXoauMoe JlabopaTopHoe O00OpyIOBaHHWE [Jisi BBHITIOJHEHHS YyKa3aHHBIX B
nporpaMMe Mo Qu3uKe YICHHYECKUX MPAKTUYECKUX padOT U JEMOHCTPAIIMOHHOE
obopynoBaHue.

JlemoHCTpalMoHHOE  000pynoBaHue (QOPMHUPYETCSI B COOTBETCTBHH  C
NPUHIAIIOM MUHUMAIBHOW JOCTAaTOYHOCTH U OOECMEeYMBAECT IOCTAaHOBKY
NEPEUNCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JIEMOHCTpAIUi is
UCCIICIOBAHMSI ~W3YYaeMbIX SIBICHMA ©  TPOIECCOB, OMIHUPUYECKUX U
(GyHIaAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHEHHIA.

JlabopaTopHoe 000OpynOBaHHME IS YYCHHYECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYSCKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKHe KOMILICKTBI
7a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJIb30BAHUU AHAJIOTOBBIX W HU(MPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
WU3MEPUTENBHBIX CHCTEM B BHJIE IU(DPOBBIX JTA00OPATOPHH.

OCHOBHBIMU TIETISIMU U3Y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

e (opMupoBaHWE WHTEpeCca W CTPEMJICHUS OOYJArOIIMXCS K HAYYHOMY
U3yYEHHUIO TPUPOMABI, Pa3BUTHE WX HWHTEIUICKTYyadbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUSA U (pOopMHUpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOLTUM SIBJICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PECHHUS KaK pe3ysbTaTta H3YYCHHs
OCHOB CTPOEHUS MaTepuu M (PyHITaMEHTAIBHBIX 3aKOHOB (PH3HKH;

o (¢opMHUpOBaHHE YMEHHH OOBSCHATH SBJICHUS C HCIOJIb30BaHHEM
bu3NYECKUX 3HAHUHA U HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (DU3UKK I Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHII.

JlocTkeHne STUX Lene oOecreynBaeTCcsl peluieHreM CIeAyIONINX 3a1ad B

mpoliecce u3ydeHus Kypca GU3nKy Ha ypOBHE CPEAHETO 00Iero 00pa3oBaHMs:



e nmnpuoOOpeTeHHe  CUCTEMbl  3HAaHUK 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOUAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DJIEKTPOJMHAMHKY, KBAHTOBYIO (U3HUKY H
3JIEMEHTHI acTPODU3HKHY;

e (dopMupoBaHHE YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OObACHEHHUS] (PU3NYECKUX SBJICHUW B TMPUPOJAE M s TPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB pEIIEHUS pa3IUYHbIX 3a]ad C SBHO 3a/IaHHOM
¢usznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3ianue (HU3NIECKON MOJENH, aIeKBaTHON yCIOBUSAM 3aa4H;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPUHIUIIOB JACUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOULYIO
cpeny;

e OBJIAJICHUE METOJAMU CaMOCTOSITEILHOTO IUJIAHUPOBAHUS U TPOBEICHHUS
(bu3MUEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuu UHGOpMaIlii,
onpeaeeHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBHH Jisi pa3BUTHS YMEHHUI MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usuku (6a30Bblii ypoBeHb) Ha YpPOBHE CPEIHEro OOIIETo
obpazoBanus otBogauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeZEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMMe no (¢U3MKE MEpeueHb JIabopaTOpPHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JI€JaeT BbIOOD
NpOBEACHUS J1a0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAMBHIYaJIbHBIX
0COOEHHOCTEHN 00yJarOIIUXCS.



COJEPKXAHUE OBYYEHUA
10 KIIACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

®usuka — Hayka O npuponae. HayuHble mMeToabl IMO3HAHUSA OKPYKAIOLIETO
mupa. Ponp dKcrepuMeHTa W TEOPMM B IPOLIECCE NO3HAHMS IPHUPOIBI.
OKCIepUMEHT B (PU3UKE.

MonenupoBanue (u3MUECKUX sIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMD COOTBETCTBUA.

Ponbp u mecto ¢usuku B (HOpMUPOBAHHM COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele M LUQPOBBIE H3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHUE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHIKCHUSI.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTb (CpeAHsIi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M
YCKOPEHHE MAaTEepUaIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMBI KOOPAHMHAT.
CrnoxeHue nepeMeneHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MNpsAMOJUHEHHOe nBrkeHue. [paduku
3aBUCUMOCTH KOOPJAHMHAT, CKOpPOCTH, YCKOPEHHUs, IYTH W NEPEMELICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHne CBOOOTHOTO TaICHUSI.

KpuBonmHenHoe  nBwkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKH 11O
OKPYHOCTH C MOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBAask CKOPOCTh, IMHEMNHAS
ckopoctb. [lepuon u yactora obpanienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyecknue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: CIUIOMETP,
JBU>KCHUE CHAPSIOB, LICMTHbIC U PEMEHHBIE MEPE/Iayuu.

Llemoncmpayuu

Mogenp cuctemsl OTCYETA, WILIFOCTPALUs KUHEMATHYECKUX XapaKTEPUCTHK
JBH>KECHUSL.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGmonenue nBwkeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPH30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJCHUS.

HanpaBnenue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEIBIO ONPEACICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIECHHUS MEXAY NYTSIMHU, NPOMAECHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE MPOMEKYTKA BpPEMEHUM MPHU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOU CKOPOCTHIO, PABHOM HYJIIO.

M3ydenne nBUKEHHUs IapUKa B BI3KOM )KUAKOCTH.

W3y4yenue nBuKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunumn  otHocutenbHOCTH  ['amunes. IlepBeit  3akoH  HeroToHa.
NueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoil 3akon HeroToHa
JUIs MaTepUalibHON TOUKU. Tpetuit 3akoH HproTOHA 11711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tskectu. IlepBag kocmmyeckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokos, ckoiabxeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJbKEHUs! U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuita cOnpOTUBIICHUS IPH IBU)KEHUU TEJIA B dKUJIKOCTH WIIH rase.

[ToctynaTenbHoe U BpamaTeabHOE ABMKEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpameHus. [lmedo cuibl. YcmoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuyecknue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOAIINIHUKH,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBenue nHepuUu.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEI.

Bropoiu 3axkon HeroToHa.

N3mepenue cui.

CnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmarum.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHSL.

Yuenuueckuiu sxcnepumenm, nabopamopnvie pabomoi

W3ydenue aBmxeHHs Opycka Mo HaKJIOHHOW TIOCKOCTH.



HccenenoBanue 3aBUCUMOCTH CWJI YIPYIOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3MHOBOM 00pa3siie, OT uX aedopmMariuu.

HccnenoBanue yCiaOBUM PAaBHOBECUS TBEPAOTO TeENd, HMEIOLIEr0 OCh
BpAILCHNUS.

Tema 3. 3akonbl cOXpaHeHUusn 6 MexaHuKe

WNmnynec MaTepualbHOM TOUYKM (T€na), CHUCTEMbl MaTEpHUaJbHBIX TOYEK.
MMiynbC cuiabl 1 U3MEHEHHME HMITYyJbCa TeEd. 3aKOH COXPAHEHUS HMMITYJIbCa.
PeaktuBHOE nBMXKEHHE.

Pa6ota cuibl. MOIIHOCTH CHJTBI.

Kunernueckass sHeprus MarepuaqbHOW TOUYKH. Teopema 00 H3MEHEHUU
KMHETHYECKOU SHEPIHH.

[ToTennuanbHas DHEPTHSL. ITorennmansHas SHEPTHUs yIpyro
nebopMuUpoBaHHON  mpyxuHbl. lloTeHuumanbHas SHeprus Tena  BOJIM3H
MOBEPXHOCTH 3€MJIH.

[ToreHunanbHble WM HENOTEHUUalbHble  cuibl.  CBsi3b  pabOTHI
HEIMOTCHIMAIBHBIX CWJI C M3MEHEHHEM MEXaHU4YECKOM JHEPIMM CHCTEMBI TElL
3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NMPUMEHEHHE: BOIOMET, KOIIED,
IIPYKUHHBIN [IUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHs UMITYJIbCA.

PeaktuBHOE nBMXKEHHE.

[lepexon moTeHMATBHON YHEPTHUH B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3ydyeHne aOCOIIOTHO HEYNPYroro yiapa C MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIBI C U3MEHEHUEM MEXAHMYECKOW IHEPruu
Tesa Ha PUMEpE PACTKEHUs PE3UHOBOIO KIYTa.

Pasznen 3. MosekyJsipHas pu3nKa U TEPMOJAMHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBWKEHHUS U
B3aMMOJCUCTBUS YaCTUIl BemlectBa. Moaenum CTpPOEHHsI Tra30B, KXKHAKOCTEN U
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsbl MmoJiekyn. KommuectBo Beniectsa. [loctossHHass ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkama temmeparyp
Lenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpUHM HUACAIbHOrO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeoHEN KHWHETHUYECKOM SHEPruy TEIUIOBOTO JBWXEHUA dvacTul rasza. Illkana
temneparyp KeneBuna. I'azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3ompolriecchl B UA€aIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHUEe H3OMPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpONCTBA W NPAKTUUYECKOE TMPUMEHEHHE: TEPMOMETP,
Oapomerp.

Llemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OmnbITel 110 UM Py3Un KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JIBHXKCHUS.

Mogaens onbita LlTepHa.

OnbITHI, JIOKa3bIBAOILINE CYILLIECTBOBAHHE MEXKMOJEKYISPHOTO
B3aUMOJIEUCTBUSL.

Monens, nuIoCTpupyoias Npupoay AaBJIEHUS ra3a Ha CTEHKU COCYIa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

OnpeneneHue Macchl BO3AyXa B KJIIACCHOM KOMHAT€ HAa OCHOBE H3MEPEHUI
00BbEéMa KOMHATHI, TaBJICHUS M TEMIIEPATYPhl BO3TyXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevlt mepmoounHamuKu

TepmoaunaMuueckass cucrema. BHyTpeHHS dHEprus TEPMOAMHAMHUYECKON
CUCTEMBI U crIocoObI € m3MeHeHus. KonmdecTBo TemioTel u padota. BHyTpeHHss
DHEpPrusl  OAHOATOMHOIO  HWJEANbHOrO  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIy4eHHUE. Y IeJIbHAsl TEMIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEpeaaye.

[Tonsitue 006 ammabatHoMmM mpormecce. [lepBwIii 3aKOH TEPMOJAMHAMHUKHU.
[Ipumenenne mepBOTO 3aKOHA TEPMOJIWHAMHUKHU K u3omporeccam. ['paduaeckas
MHTEpHpeTaius padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammsbl.  [IpuHOUWNBI  OEWCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanusi SHEPruM B TEIUIOBBIX MammHaX. KoaddumueHT momae3Horo
nevictBus TemwtoBoi mamuHbl. [{ukn KapHo m ero kosddummeHT mojae3HOTO
JNEUCTBUA. DKOJIOTMYECKUE MPOOIEMbl TEMIIOIHEPTETUKH.



TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE TPHUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOUN XOJIOJUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3MeHeHrne BHYTpEHHEH HSHEpruM Tejla MPH COBEPIICHUU pPabOTHI: BBLIET
npoOKu u3 OYTBUIKM TOJA JAEWCTBHEM CXKATOTO BO3AyXa, HarpeBaHue 3¢dupa B
JaTyHHOU TpyOKe myTEéM TpeHUs (BUICOIEMOHCTpAIINS ).

W3meHeHue BHYTpEeHHEH SHEpTrun (TeMIiepaTyphl) Teja Mpu Tervionepeaaye.

OnbIT 1o anuabaTHOMYy pAaCUIMPEHHUIO BO31yXa (OMBIT C BO3AYILIHBIM
OTHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepenne yaenbHOoN TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeutecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHjaeHcauus. Mcnapenue u kunenue. AOCOIIOTHAS U
OTHOCHUTENbHAA BJIAXHOCTh BO3Ayxa. HacellieHHBI nap. YaenpHas TemuioTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT JABJICHUS.

Teépnoe teno. Kpucramimueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctamuioB. Kunkue xpucramibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpUcTayum3anus. Y aelibHas TemioTa miasienus. CyOaumanusi.

VYpaBHeHue TeroBoro dagaHca.

TexHUYecKHue YCTpPOMCTBA M MPAKTHYECKOE NPHUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUU IMOITYYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOIICTBA HACBHILLIEHHBIX TAPOB.

Kunenue npy moHM>XKEHHOM JIaBJICHUU.

Crioco0Ob1 M3MepeHNs BIAXKHOCTH.

HabGnronenue HarpeBanus U MIaBJIEHUSI KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

M3mepeHne 0OTHOCUTENBbHOM BIIAXKHOCTH BO31YXa.

Paznen 4. JaekTpoauHaMHKAa
Tema 1. Inekmpocmamuxa
OnexTpuzaums Tel. OJEKTpUYECKUil 3apsn. JlBa BHJA 3IEKTPUUYECKUX
3apsinoB. [IpOBOMHUKHM, TUANEKTPUKU U TOIYNPOBOJHUKH. 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KynmoHa. TouedyHbIN 3JIEKTPUUECKUAN 3apsil.
Onextpuueckoe nose. Hampsok€HHOCTH  3yeKTpuueckoro mnojs. [IpuHuun



CYyHEPHO3ULIMM BJIEKTPUUECKUX MOJeH. JIMHUM HanpsHKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

Pabora cun  anekrtpoctaruueckoro  mojisi.  [lorenmuman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHWKM W AUDNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JnanexTpruyeckas IpOHUIIAEMOCTb.

DnekTpo€MKOocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIIIOCKOTO KOHAEHCATOPa.
DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

TexHudeckrue yCTPOMCTBA W MPAKTHUYECKOE IPUMEHEHUE: DSIJIEKTPOCKOII,
IEKTPOMETP, DIEKTPOCTATHYECKAasl 3alllUTa, 3a3eMJICHHE DJIEKTPOTPHOOPOB,
KOHJIEHCATOp, KONMMPOBAJIBHBIN annapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpONUCTBO U IPUHIIUII ICUCTBUS DIICKTPOMETPA.

BzaumMoeiicTBrEe HA3IEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T0JIE€ 3aPSKEHHBIX TEl.

[IpOBOAHUKH B AIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMBAEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOMIaau
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U AUBJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DIIEKTPUUYECKOrO TOKa.
Hcrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon OMa 1714 yyacTKa LeTu.

DNEKTPUYECKOE COIMPOTUBIICHHE. YEIbHOE CONMPOTUBJICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MAPAVIEIBHOE, CMEIIAHHOE COSIMHEHNE POBOJHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jxoyns—Jlenna. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILIAsl CUJa M BHYTPEHHEE COINPOTUBIIEHHE HCTOYHHKA TOKA.
3akoH OMma 11 ONHOM (3aMKHYTOW) AJIEKTpHUYecKor enu. KopoTkoe 3aMbIKaHuE.

DONeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIEpaTypbl. CBEpXIIPOBOIUMOCTD.

DIIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3IEKTPOHHBIX MYYKOB.

[TomynpoOBOIHUKH. CobOcTBeHHas u MIPUMECHAS MPOBOJIUMOCTb
oJIynnpoBoHUKOB. CBoOCTBA p—n-miepexoaa. [loynmpoBoIHUKOBBIEC TTPHUOOPHI.

DONeKTpUYeCcKUuid TOK B pacTBOpax M paciuiaBax  AJIEKTPOJUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUAMS. DIEKTPOIIU3.



OJeKTpU4ecKuii TOK B ra3zax. CaMOCTOSATENIbHBI M HECAMOCTOSTENbHBIN
pa3psa. Monuus. [Inazma.

TexHuyeckrue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: amIepMETp,
BOJIBTMETP, PEOCTaT, HWCTOYHUKUA TOKA, OJJICKTPOHATrPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIN TUO,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOJYITPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3Mepenue Cuitbl TOKa U HAPSIKEHHUS.

3aBUCUMOCTh COMPOTUBICHUS IUIMHIAPUYECKUX HTPOBOJHUKOB OT JIJIMHBI,
IJIOIAIY TTOTIEPEYHOTO CEUECHUSI U MaTEpHAIIA.

CMenmaHHOe COeIMHEHUE TPOBOAHUKOB.

[IpssMoe wu3MepeHHe dIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
rajJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCThH CONIPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AIEKTPOIUTOB.

HckpoBoii pa3psa M IpOBOJIUMOCTb BO3/1yXa.

OHOCTOPOHHSISE TPOBOAUMOCTD AUOA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3ydeHne cMEmanHoro COeIMHEHUS PE3UCTOPOB.

M3mepeHne 3JIeKTPOIBUKYILIEH CUJIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJIEHUS.

Hab6monenue snextponmsa.

MexnpeaMeTHbie CBSA3H

N3yuyenue kypca ¢usmku 6a3oBoro ypoBHs B 10 Kjacce OCymecTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJOTHHU, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvie nowsimus, CBSI3aHHBIC C M3YYCHHEM METOJOB HAyYHOTO
MO3HAHUSA: SIBICHWE, HAay4YHbIA (akT, TUMOTE3a, (PU3NyYecKas BETUYHHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJIETTMPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHWH, JIMHEWHas (QyHKIus,
napa6oa, runep0oiia, Ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMHA HA OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABUKEHHUE B KUBOU npupoje, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHMW3MOB (BUIbI TEIUIONEPEAAaUuH, TEIJIOBOE PAaBHOBECHUE),
AIEKTPUYECKUE ABJICHUS B )KUBOU MPUPOE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs MAaccCa, TEIUJIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEHM U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJIMTHYECKAS IUCCOLMALSA,
raJIbBaHUKA.

l'eocpaghus: BIaXXHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3zoBaHUE JIBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHMS B TEXHUKE, NOAIINWIHUKHA, HCIOJb30BAHWE 3aKOHA COXPAHEHUs
UMIyJbCa B TEXHHUKE (pakeTa, BOJOMET M JpYrHe€), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOuHa, ObITOBOI XOJIOAUIBHUK, KOHAULIMOHED, TEXHOJIOTUH
IIOJIyYEHHs] COBPEMEHHBIX MATEPUATIOB, B TOM YMCJIE€ HAaHOMATEpPHUAlIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHArPEBATEIIbHbIE npuOOpBHI,
3JIEKTPOOCBETUTENBHBIE PUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMHuKa

Tema 3. Mazcnummnoe nose. In1eKmpoMazHUmMHAs UHOYKYUA

[TocTtossHHble  MarHuThl.  B3aumojeilicTBHE  IIOCTOSIHHBIX ~ MarHuUTOB.
MarnutHoe mnosie. BekTtop MarHUTHOM UWHAYKUMU. [IpuHOun cyneprno3uinuu
MArHUTHBIX MoJiek. JIMHMKM MarHUTHOW WHAYKUMU. KapTMHAa JUHUI MarHUTHOM
VHIYKIWH MOJIsI TOCTOSSHHBIX MAarHUTOB.

MarautHOe TMOJie NPOBOJHMKA C TOKOM. KapThHa JMHUNA WHAYKIHA
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOrO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, €€ MOJlyJib U HanpaByieHUe. J[BUKEeHHE 3apsSyKEHHOW YaCTUIIbI
B OJTHOPOJTHOM MarHUTHOM mnoJie. Pabota cuisl Jlopenia.

SIBneHne DNEKTPOMArHUTHOM MHIAYKUMHM. [IOTOK BEKTOpa MAarHUTHOM
MHIYKIUAKW. ODJIEKTPOJABIOKYIAS CWila WHAYKIUU. 3aKOH 3JEKTPOMArHUTHOMN
nHaykunu Papanes.

BuxpeBoe »snekTpuueckoe moJie. OJIEKTPOABWKYIAsA CHIA HHIAYKIHH B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYNATEIBLHO B OJJTHOPOJHOM MarHMTHOM TIOJIE.

[TpaBuno Jlenua.

NHOyKTUBHOCTh. SIBJIEHME CAMOMHIYKIMHU. OJIEKTPOJBMXKYIAs Ccujia
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJIsI KATYIIKA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTULl, UHIYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIIMY MAarHUTHOTO TTOJIS.

B3aumonencTsre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHOU UHAYKLWH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI MHAYKIUMU OT CKOPOCTH HM3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne CaMOMHAYKIIHH.

Yuenuueckuiu sxcnepumenm, nabopamopnvie pabomoi

M3ydeHre MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

HccnenoBanne neMCTBUS MOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOM MHAYKIINH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle K0J1€0aHus

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KoOJIeOaHMS.
["apmonnueckue xonebanus. Ilepuos, wacrota, amrmumMtyaa u Qaza KoJeOaHU.
[IpyXvHHBIA MasTHUK. MaTteMaTH4eCKUM MasTHUK. Y PaBHEHHE TapMOHUYECKUX
koneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOJIEOaHUSX.

KonebatenbHbiil KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCATIBHOM KOJIEOATEeIbHOM KOHTYpe. AHAIOrus MEXAy MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMU KonieOaHusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
SHEPrUH B UJICATHHOM KOJIE0aTEIIbHOM KOHTYpE.

ITpencraBieHue o 3aTyxaroUMX KojeOaHUsX. BeIHYX/I€eHHbIE MEXaHUUECKHE
koseOaHus. PezoHaHnc. BbIHy X 1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMsL.

[Tepemennbiii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE U JEHCTBYIOIIEE 3HAYEHHWE CWJIBI TOKa W
HaIpsHKECHUS.

Tpanchopmarop. IlponsBoacTBo, nepenadya U NOTPeOICHUE IEKTPUUECKON
DHEPIrUU. DKOJIOTMYECKHE PUCKHU NPU IPOU3BOACTBE NIEKTpOdHEpruu. KymbTypa
VCIIOJIb30BaHUS DJIEKTPOIHEPIUU B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUYECKUU
3BOHOK, T'€HEPATOP NIEPEMEHHOTO TOKA, IMHUHU dJIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBaHue mapaMeTpoB KOJIEOATENbHOM CHCTEMbI (IIPYKUHHBIA WIH
MaTEMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojieOaHUi.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJICOaHUH.

Hab6nronenue pesonanca.

CBOOOMHBIE AIIEKTPOMATrHUTHBIC KOJICOAHUS.

OcuuinorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) JJIs
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3zonanc mnpu nocnenoBaTeNbHOM COEAUHEHHHM PE3UCTOpA, KaTyIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOpa.

Mogenb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH TMEpHOJAa MaJIbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTUHBI HUTU U MACChI Ipy3a.

HccnenoBaHnne TMEpEeMEHHOT0 TOKa B LENA U3 MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHblE 0JIHbL

MexaHnueckrue BOJHBI, YCIOBUsA pacnpocTpaneHus. llepumoa. CkopocTh
pacrnpocTpaHeHuss W JJuHa BOJIHBL. [lomepeuHble W TPOMOJIBHBIE BOJIHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocCTh 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anexkTpoMaruuTHol BoJsiHe. CBOMCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHHE, MOJsIpu3anus, TUPPaKIus,
uaTepdepeHius. CKOpoCTh JIEKTPOMATHUTHBIX BOJIH.

[IIxana 37eKTpOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHUMDBI pagUOCBS3U U TeNeBUACHUS. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPe.Ibl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIBTPAa3BYKOBasi OUArHOCTUKA B TEXHUKE W MEAULMHE, panap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OO0pa3zoBaHue U paCIPOCTPAHCHUE MTOTIEPEUHBIX U MPOTOTBHBIX BOJH.

Konebmomeecs Teo Kak KCTOYHHK 3BYKa.

HabGnrogenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJH.

3BYKOBOU pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIO0N W
4aCTOTON KOJCOaHMIA.



HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPAKEHHE,
npesioMJIeHUE, NoJsipu3anus, 1udpakius, uHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsMmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
oaHopoaHou cpexe. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoeHne n3zoOpakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCOTIOTHBIN MOKa3aTeh
npenomiieus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIM yroa MOJHOIO
BHYTPEHHETO OTPaXKECHHS.

HMucnepcust cBeta. CiioXKHBIN cocTaB 0enoro ceta. LBer.

CobOuparomyie W pacceuBaroniue JuH3bl. ToHkas nauH3a. DOKycHOE
paccTosiHUE U ONTHUYECKas cujaa TOHKOM auH3bl. [locTpoenune uzoOpakeHuil B
coOMparoIIUX U paccerBaOIUX JHH3aX. DOopMya TOHKOW JHH3BL. Y BEJIUYECHHE,
JTaBaeMoe€ JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKHU.
YcnoBusi HaOMONEHUS MAaKCUMyMOB M MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JludpakimonHas peméTka. YCJIOBHE HaOII0ICHUS
INIABHBIX ~MAakKCUMyMOB IIpM  IAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TUQPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHndeckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHWE: OYKH, JyIa,
dboToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOI, TEJIEeCKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOISIPOUS.

Llemoncmpayuu

[IpssMonuHEHOE pacIpOCTPAHEHUE, OTPAXKEHHE M NPEJIOMIIEHHE CBETA.
OnTuyeckue mpuodOpBkI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moiesib CBETOBOAA.

HccnenoBanre CBONCTB U300pKEHUI B JTUH3AX.

Mopaenn MUKpOCKOIa, TEJIECKOIA.

Hab6monenue natepdepeninm cpera.

HaOmronenue nudpakiuu ceera.

HabGnronenue nucnepcuu cBera.

[TonydyeHune cnekTpa ¢ TOMOIIBIO MTPU3MBL.

[Tomydenue ciexkTpa ¢ mMOMOIIbI0 AUGPAKITMOHHON PEIIETKY.

Hab6mronenue nonspusanum cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



N3Mepenue rnokaszaTess NpeIoMIICHUS CTEKJIA.
HccnenoBanre CBONCTB U300pKEHUH B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHUAJIBHON TEOPHUH OTHOCHUTEILHOCTH
['panuipl TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynatsl
CIICLIMAIBHOM TEOPUU OTHOCHUTEJIIbHOCTH: WHBAPUAHTHOCTH MOJYJSI CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEILHOCTU DUHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.
DHEPrusi U UMITYJIbC PEIITUBUCTCKON YaCTHULIbI.

CBs13b Macchl € DHEPruel U1 UMIYJIbCOM PEISTUBUCTCKON YaCTHIIbI. DHEPIHs
ITOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®dotonbl. opmyna [lnanka cBsi3u sHEPrUuM GOTOHA C €r0 YACTOTON. DHEPrus
U UMITyJIbC (DOTOHA.

OTtkpoiThe 1 uccneaoBanue Gporodddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dotordpdekra. YpaBHenue OiHmTenHa st Gpororddekra. «KpacHas rpaHuia»
doTorpdexra.

JlaBnienne cBera. OnbiThl I1. H. JleGenena.

XUMHUYECcKOe IeCTBUE CBETA.

TexHuueckrue YCTpONCTBA U MPAKTHUECKOE MNpPUMEHEHHE: (OTOIIEMEHT,
doTomaTuuk, comHeuHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotorPpdeKT Ha yCTAaHOBKE ¢ [IMHKOBOM IJIACTUHOM.

NccnenoBanne 3akoHOB BHeMIHETO GhoTodddeKTa.

CBeToanon.

Conneynas OaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas mopens aroma. Ilocrymatel bopa. M3nmydenue wu morsiorieHue
(GOTOHOB TpM TMepexoJe aToMa C OJHOTO YPOBHsS IHEpruM Ha Apyroil. Bums
cnekTpoB. CHEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

BonnoBele cBoiicTBa yactuu. Bonnel ne bpoinsa. KopnyckynsspHO-BOJIHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPalIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu
Monens onbiTa Pezepdopa.
Ornpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmronenne nuuedvaTbIx CIEKTPOB U3ITy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
HaOGmronenne muHen4aToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOeHHs siapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocTasa
paauoakTuBHOro wu3nmydeHusi. CpoiicTBa anbda-, OeTa-, raMMa-u3JIy4eHHUS.
BnusiHue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbiTHE TIpOoTOHA U HeiTpona. Hykmonnas mogpens siapa I'eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucio sapa. M3otomsl.
Anbda-pacnag. OIEKTPOHHBII W TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIly4eHue. 3aKOH paJuOaKTUBHOIO pacmaja.
DHeprus CBA3M HYKJIOHOB B sijipe. SAnepHbie cuibl. Jlepext Macchl siapa.
SnepHeie peakunu. /leneHne u cuHTE3 A1€p.
Anepuriii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl M TEPCHIEKTUBHI
AJIEPHOM SHEPreTUKH. DKOJIOTHUYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.
DJieMeHTapHble YacTUIlbl. OTKPBITHE NO3UTPOHA.
MeToab1 HAOMIONEHUS U PETUCTPAILIUH SJIEMEHTAPHBIX YaCTHUII.
dynaameHTanpHble B3auMOeicTBU. EQMHCTBO (pn3nueckoil KapTUHBI MHUpa.
TexHuyeckue yCTpOMCTBA M IIPAKTHUYECKOE NMPUMEHEHUE: NO3UMETpP, Kamepa
Buuibcona, simepHblit peakTop, aToMHas 6oMoa.
Jlemoncmpayuu
CY€TYMK MOHU3UPYIOLINX YACTHUL.
Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi
HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (hoTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU
Ortarnbl pa3BUTHs acTpoHOMUHM. [IpHKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMHUM.

Buna 3Béznnoro nHeba. Co3Be3ausi, spKUe 3BE3[bI, IUIAHETHI, UX BUAUMOE
JBH>KEHUE.

ConHeuHas cucrema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuwk sHeprun CoJiHIA U 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU. J[narpamma «CHeKTpajbHBIA Kiacc —
CBETUMOCTbY». 3BE3/bI TJABHOM IMOCJIENOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIAaBHOUM MOCJIEAOBATEILHOCTU. BHYyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIAECHUN U 3Bororuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3/I.

Mueunsiii Ilyte — Hama ['amaktuka. [lomoxenne m aBmxenue ConHLA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSapax
rajgakTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa06ma. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PEIMKTOBOE M3MydEeHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpo6iaeMbl aCTpPOHOMUM.

Yuenuueckue nabnrooenus

HaGnrogenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUH JJI OIpe/iesIeHUs MOJI0KEeHUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usd CEeBEPHOro MOIYIIApUs U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilytu.

O6o01maroIee MOBTOPEHHUE

Ponb ¢u3uku M acTpoHOMUM B HIKOHOMHYECKOM, TEXHOJOTHMYECKOM,
COIMAJIbHOM M 3TUYECKOM chepax AesITeIbHOCTH YeJIOBEKA, pOJib U MECTO (DU3UKU
¥ aCTPOHOMHH B COBPEMEHHOU Hay4HOU KapTHHE MUpPa, pOJib (PU3NUECKON TeOpUn
B (QOpPMHUPOBAHMU TPEACTABIECHUNH O (U3MUECKOW KapTUHE MHpaA, MECTO
bu3nueckoil KapTUHBI MUpPA B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABIICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHsa B 11 kiacce ocyIiecTBisieTcs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MAaTEeMaTHKH,
OHOJOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHbIE C U3YyYEHHEM METOJOB HAyYHOTO
NO3HAHMS: sIBICHUE, Hay4YHbIH (pakT, rumoresa, (u3MUecKash BEIUUYMHA, 3aKOH,
Teopusi, HAOJIIOeHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPhl U MX IPOECKLUHMH HAa OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
IPOM3BOJHBIE BJIEMEHTAPHBIX (YHKIUH, NPU3HAKKA MOAOOHS TPEYroJbHUKOB,
oTpezieNieHue IO MITOCKUX GUryp u o0bEma Te.

buonoeusa: »nektpuueckue SBICHUS B JKUBOM Mpupoje, KoseOaTeabHbIe
JBH)KCHUS B )KMBOM MPHUPOJIE, ONITUYECKUE SIBJIECHUSA B KUBOW MPUPOAE, ACHUCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMSI KPUCTAJUIMYECKON pEIIETKH, CHEKTPaIbHBIN
aHaJu3.



l'eocpaghus: marHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKaA3aHUE 3eMJICTPSICCHHUIA.

Texunonocus: NWHUAM DJIEKTPONEpEaad, TE€HEpATOp MNEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKLUHOHHASA I€Yb, pajaap, PaguoONpPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, NMpOEKIMOHHBIN amnmapar, BOJIOKOHHAS ONTHKA,
COJIHEYHas1 OaTapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dusuka» Ha ypoOBHE CpETHETO OOIIero
oOpa3oBanwus (0a30BBI YPOBEHB) OJDKHO OOECIEYUTH TOCTHIKEHHUE CIIETYFOIINX
JUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeamera « Du3nka» JOJKHbI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOY4YalOIIMXCS PYKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX  YyOeXJAEHUH, COOTBETCTBYIOIIMX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIIeCTBa, PACIIMPEHUE KU3HEHHOIO
ONbITa U OMbITA JIEATEIILHOCTH B MPOIECCE pealn3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEIHHOUN ESITENHLHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIICYETIOBEYECKUX  TyMAHUCTHYECKUX U
JEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOTrO
o0111ecTBa, y4acTBOBATh B CAMOYIPaBJICHUHU B 00pa30BaTEIbHON OpraHu3alluu;

YMEHHE B3aUMOJICIICTBOBATH C COLIMATbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOW JIEATEIILHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH pOCCHUICKOI rpakIaHCKOU UJCHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYalMI0 U MPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NEATEIIBHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

4) 3cTeTH4YeCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero Gpusndeckon Hayke;



5) Tpy10BOI0 BOCIIMTAHMS:

UHTEpPEC K pa3MuHbIiM cdepam npodhecCUOHATBHOU NeATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oymyier mpo¢eCCru 1 peaTm30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTBH U CIIOCOOHOCTH K 0OpPa30BaHUIO M CAaMOOOPa30BaHUIO B 00IacTH
(bU3UKY HA IPOTSKEHUU BCEU KU3HH,

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYpPhI, OCO3HAaHUE TJI00aTHLHOTO
XapakKTepa 3KOJOTHUECKHUX MPOOIIeM;

IJTAHUPOBAHUE U OCYIIECTBIIEHUE IEMCTBUIM B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUS 1IeJIed YCTOMUHUBOTO pPa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OMbITa JESITebHOCTH SKOJOTHYECKOW HAMNpaBJI€HHOCTH Ha
OCHOBE MMEIOITUXCSI 3HAHUH TI0 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HaHUE IIEHHOCTH HAY4YHOU JEsTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHus: (U3UKA  OCYIIECTBISATh  MPOCKTHYID M HCCIICIOBATEIHCKYIO
NEeATeTLHOCTh HHINBUIYATLHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
Bba3oBble JJornueckue a1ecTBUA:
CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENEATh UENU JEATEIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHHUS
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMATPUBAEMBIX
(U3NYECKUX SIBICHUSAX;
pa3pabaThiBaTh IUTAH PEIICHHS] MPOOJIEMBbI C YUYETOM aHAIM3a WMEIOIIUXCS
MaTe€pHUaJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBHSI;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBbie ucciaenoBarebCKue JeCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHSATUAMU U METOJAMU
buznyecKoil HayKu;



BJIaJIETh HABbIKAMH y4€OHO-MCCIIEI0BATENbCKON M MPOEKTHON EATEIbHOCTH
B 00acTé (U3UKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY
METOOB pELICHHs 3a1a4 (PU3NYECKOTO COACPXKAHMS, NPUMEHEHHIO Pa3iIMyHbIX
METOJIOB MMO3HAHUS;

BJIaJE€Th BUAAMH JEATEIBbHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEpIpeTanuy, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX
CUTYalHUsX, B TOM YHCJIE IIPH CO3AaHNUU Y4eOHBIX MMPOEKTOB B 00JaCTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Yy €€ pEelIeHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTelIbCTBA
CBOMX YTBEPXACHUM, 3a]1aBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJyYEHHbIE B XOJE€ pEUICHUs 3aJaud  pe3yJIbTaThl,
KPUTUYECKH OIIEHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JesITEeTIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

yMETh TMEPeHOCHTh 3HaHUSA 10 (U3MKE B MPAKTUYECKyI0 00JacTb
KHU3HEJCATEIILHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTh OPUTHHAIBHBIE TIOJXObI U PEIICHHUS;

CTaBHUTb NPOOJIEMBI U 33]1a4H, TOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BJIa/I€Th HaBBIKAMH MOJy4YeHUS WH(POPMALUU (PU3NIECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISTh IOUCK, aHAIU3,
CHUCTEMaTH3alMI0 M HMHTEPIpeTanuio MHOOpMAaIMM pPa3IUYHBIX BUIOB U (GOpM
IpeCTaBICHHUS;

OLICHHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIONB30BaTh  CpeACTBA  MHGPOPMAIMOHHBIX W KOMMYHHKAIlMOHHBIX
TEXHOJIOTUI B pEIIeHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPTraHU3AI[MOHHBIX
3ama4 C coOMoJeHMeM TpeOOBaHUI APrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TPaBOBBIX U  OTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUS B pasIU4HbIX (opmarax c
y4€TOM Ha3Ha4yeHus UH(OPMAIMH U 1IeJIEBOM ayAUTOPUH, BHIOMPAs ONTUMAIIBHYIO
dbopMy npeacTaBIeHNS U BU3yaTH3AIHH.

KoMMyHHMKaTHBHBIE YHMBEpPCAJIbHbIE YueOHbIe NeliCTBHA:
OCYLIECTBISATh OOIIEHWE Ha ypoKax (QU3UKK H BO BHE-YPOUHOH
NEeSATEIbHOCTH;



pacno3HaBaThb MNPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsr4ath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOIO TOYKY 3pPEHHS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IMOHUMAaTh W MCIIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIWBUIYAJIbHOU
paboThI;

BBIOMpPATh TEMATHUKy U METOAbl COBMECTHBIX JCHCTBUH € y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KayKI0r0 WICHA KOJIJIEKTUBA,;

MIPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ IOCTH)KEHHIO: COCTAaBJISITh IUIAH JECWCTBHM,
pacnpeienaTh pojaud € y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHUKA KOMAaHIbl B
o0Mmuii pe3ynbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeaiaratb HOBBIE NPOEKTHI, OLEHWBATh HWJEH C TMO3WLUHUH HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYaIUX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

Pery/siTuBHBIC YHUBepcaJbHbIe y4eOHbIe AeiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBbHYIO JESTENBHOCTh B 00JIaCTH
GU3MKKM U acCTPOHOMHH, BBISBIATH MNPOOJEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELIEHUs] PAaCUETHBIX M KAau€CTBEHHBIX
3a]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHUH;

JieaTh OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTD 32 PEIICHUE;

OLICHUBATH MTPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M TMPOSIBICHUIO HPyAULIMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEJLIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJIAaJE€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  KaK  OCO3HAHHUSA
COBEpLIAEMBIX JIEUCTBUH M MBICIUTEIbHBIX IPOLECCOB, HMX PE3YJbTAaTOB H
OCHOBAHU;



UCTIONIb30BaTh MPHUEMBI PEQIICKCHH U1l OLICHKH CHUTYaIliH, BRIOOpa BEPHOTO
pEIICHNUS;

yMETh OLIGHWBAaTh PHUCKM W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHUXEHUIO;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHUX TMPU aHaIW3e pPe3yJbTaTOB
JIeSITEIBHOCTH,

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJOCTATKU M TOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHaIu3e pPe3yJbTaTOB
NEeSATEeTLHOCTH,

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporecce mocTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOSHUSI MPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEAHEro oOIero oo0pa3oBaHUs Yy OOydaronIuxcs
COBEPIIICHCTBYETCS AMOIMOHAITLHBIN WHTEJUICKT, IIPEAMOIar aro A
c(OpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CTIOCOOHOCTh TOHUMATh CBOE SMOITMOHAIILHOE
COCTOSTHUE, BUJIETh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOHN AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIFOYAIOMIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
IMOILIMOHATBHBIM H3MEHEHHSIM U MIPOSIBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K TOCTIKEHUIO eI U
yCcrexy, ONTUMH3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HCXOJSI W3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSTHUE
IPYTHX, YYUTHIBATh €r0 TMpPH OCYIIECTBICHUH OOIIEHHs, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

NPEJIMETHBIE PE3YJIbTATBI

K koniy obyuenuss B 10 kJacce npeaMeTHbIe pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax pojib U MecTo (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJICH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS W3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepLHAJIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPIOE TEJo,
WJICAIBHBIN a3, MOJEIH CTPOCHUS T'a30B, )KUIAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
IEKTPUUECKUI 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;



pacrno3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOCHMS BEIECTBA U
IEKTPOJUHAMUKHM:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  IPSMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE IIaJICHHE TeJ, JBHKEHHUE IO OKPYXHOCTH, HWHEPLHS,
B3aumoencTeue Tei, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE JKHIKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMa TeJ MPU HArpeBaHUM (OXJIaXAEHNUH ), TEINIOBOE
paBHOBECHE, UCIIAPEHUE, KOHACHCALMs, IUIABJICHHWE, KPUCTAJUIM3aLUs, KUIICHUE,
BJIQXKHOCTh BO3/yXa, [TOBBIIICHUE AABJICHMS I'a3a PU €r0 HarpEBaHHUH B 3aKPHITOM
coCcyzne, CBfA3b MEXIy NapamMeTrpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aLMs TEJl, B3aUMOJECHCTBUE 3apsAJIOB;

OMUCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIONb3Yysd (PU3NUECKHE BEIUYUHBIL:
KOOpJMHATa, MyTh, IEPEMELICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tesa, Cuia,
UMITYJIbC T€Jla, KHHETHYECKasi PHEPrus, MOTEHIMAIbHAS DHEPrusi, MEXaHU4ecKas
paboTa, MexaHMYeCKas MOIIHOCTb, MpPH OMNHCAHUUA NPABHIBHO TPAKTOBAThH
(u3NYECKUN CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS M EOUHUIIBI,
HaXoAUTh (POPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU
BEIIMYMHAMU;

ONKCHIBATh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€A M TEIUIOBBIE SBJIECHUS,
UCTIONB3Ys (M3MUYECKHE BEIMYHMHBI: JaBJICHHE Trasza, TeMIeparypa, CpexHss
KMHETHUYECKash DHEPIusl XaOTUYECKOr0 JBHKECHUS MOJIEKYJI, CPEIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHss JHEprus, pabora rasa,
KOA(POUIIUEHT TMOJIE3HOTO JIEUCTBUS TEIJIOBOTO JBHUraTessl; MpH OMHCAHUU
OPaBWIBHO TPAKTOBAaTh (U3UYECKUH CMBICT HUCIHOJB3YEMBIX BEIMYHH, HX
0003HAYeHUsT W €JUHUIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIIME JAHHYIO
(U3NYECKYIO BEIUUYUHY C APYTUMHU BEJIMYHUHAM;

ONMCBIBATh U3YYCHHBIC DJIEKTPUYECKUE CBOKMCTBA BEUIECTBA U JIEKTPUYECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
AIEKTPUYECKOE T0JIe, HANPSKEHHOCTD MOJIs1, TOTEHINAJI, PA3HOCTh NOTEHLMAJIOB;
OpU ONMCAaHUM TPABWJIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHHs] M EOUHMIIBI; YKa3bIlBaThb (POPMYJIbl, CBSI3bIBAIOIINE
JTaHHYIO (PU3MUECKYIO BEIMUMHY C IPYTMMU BEJINYUHAMM;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKHE
3aKOHBI U NPUHLMIBL: 3aKOH BceMUpPHOro Tsarorenus, I, I u III 3akonsr HerotoHa,
3aKOH COXPAaHEHUs MEXaHUYECKOW HHEPruU, 3aKOH COXPAaHEHMsI HMIIYJIbCA,
IPUHIUI CYNEPIO3UIMKM CWJI, NPUHLUII PaBHONPABUS HHEPLHUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOECHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPrUHU TEIUIOBOIO JBHUKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIlepaTypoM, MEpBbId 3aKOH TEPMOJUHAMHKH, 3aKOH COXpPaHEHUS
IEKTPUYECKOr0 3apsna, 3akoH KylloHa, Hpu 3TOM pas3iavyarh CIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAXKEHUE M YCJIOBUS (TpaHUILIbL,
00J1acTH) MPUMEHUMOCTH;

OOBSACHATHP OCHOBHBIE NPUHLMIIBI JIEHCTBUS  MAIlIWH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MACHOTO HCIIOJIb30BAHUS B
MMOBCEIHEBHOM JKHU3HHU;

BBIMOJHATh AKCHEPUMEHTHl II0 MCCIEA0BAHUIO (PU3NYECKUX SIBICHUN U
IPOLECCOB C HCIOJB30BAHUEM IPAMBIX U KOCBEHHBIX W3MEPEHMH, IPU ITOM
dbopmynupoBaTh MpobiieMy/3amady H TUIOTE3y Yy4eOHOTO HKCIIEPUMEHTa,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBAaHUSA, MPOBOAUTH OMBIT U
(dbopMyIupOBaTh BHIBOBI;

OCYILIECTBIISATh NPSMBIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIIMYUH, IIPU
3TOM BBIOMpaTh ONTUMAJIBHBIN CIIOCOO M3MEPEHMsI U HUCIOJb30BaTh H3BECTHBIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIMYMHAMH  C
UCIIOJIb30BaHUEM MPSIMBIX W3MEPEHUMH, NPU ITOM KOHCTPYHPOBATh YCTaHOBKY,
(¢ukcupoBaTh pe3ysbTaThl IOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B
BUJI€ TaOnMIl U rpauKoB, AEJIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICJOBAHMUS;

cobmoiaTh mpaBmwiIa 6€30MacHOTO Tpy/a MPU MPOBEICHUU MCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMICTB M JIaOOPaTOPHOIO
000pyI0BaHuS;

pemate pacu€THbIC 3aJayd C $BHO 3aJaHHOW (DU3MUECKON MOJIENbIo,
UCTIONB3YS (PU3UUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJIM3a yCIOBHS 3aa4u
BbIOUpaTh (PU3UUECKYIO MOJEIb, BBIIEIATh (PU3NUECKHE BEIUYHHBI U (POPMYJIBI,
HEOOXOUMbIe NIl €€ pelleHus, MPOBOIUTh Pacué€Tbl U OLIEHUBATh PEAIBHOCTH
HOJIyYEHHOT'0 3Ha4€HUs (PU3MUECKON BEIUUYUHBL;

pelaTh KaueCTBEHHBIE 33/1a4: BHICTPAWBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY PAacCyXJCHUU C OMOpOM Ha HM3y4YEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyeckue sSBICHUS;

UCIOJB30BaTh  IMPU  pPEIIEHUH  y4yeOHBIX  3aJad  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTMM ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJCTaBJICHUs y4eOHOM W HAyYHO-TIOMYJSIpPHON MHGOpMaIK, MOIYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

IPUBOJIUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOEkKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHME IIPOLIECCOB OKPYKAIOIIETO MHpa, B DPA3BUTHUE
TEXHUKHU U TEXHOJIOIHUM;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OO0paIEeHUH C MPUOOpPaMH M TEXHUUYECKUMHU



yCTpOMCTBaMH, JUIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
NIOBEJCHUS B OKPYIKAIOILEH Cpele;

paboTaTh B TpyNIE C BBIIOJHEHUEM pPAa3IUYHbIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBaTh PabOTy TPYNIbl, pPAMOHANBHO PACHPEAENsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESITENBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQXKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE pPacCMaTpPUBAEMOM IPOOJIEMBI.

K konumy oOydyenuss B 11 Kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pu3uku B (popmupoBaHUH
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTHH, B IMPAKTUYECKOW NEATEIBHOCTH JIIOJEH, LEIOCTHOCTh M E€IUHCTBO
(¢u3nyeCcKoil KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS H3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIM JEKTPUUECKUN 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHMK CBETA, SACpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO siipa MPH PEIIEHUU (PU3UUYECKUX
3az1ad;

pacrno3HaBaTh (pU3NUYECKHUE SIBIECHUS (IIPOLECCHI) U OOBSICHITh UX HAa OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHN U KBAHTOBOW (DPU3UKH: IEKTPUUYECKAsi POBOJUMOCTb,
TEILUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE IEUCTBUSA TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUsA, JEHWCTBHE MAarHUTHOIO IO Ha
IPOBOJAHUK C TOKOM M JBWXXYILMHCS 3apsl, JIEKTPOMArHUTHBIE KOJEOaHUSA U
BOJIHBI, NPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAKEHUE, NPEIOMIICHHE,
uHTepdepennys, audpakuus W TOJNAPU3ALUS  CBETa, JUCHEPCUs CBETa,
doToanexrpuaeckuii 3GdexT (pororddexT), cBeToBOE NaBieHNE, BOSHUKHOBEHUE
JMHENYaToOro CIEKTpa aToMa BOJXOPOAA, €CTECTBEHHAas M MCKYyCCTBEHHas
PagUOAKTUBHOCTD;

ONKCHIBaTh W3YUYEHHBIE CBOWCTBA BEIIECTBA (DJEKTPUYECKHE, MArHUTHBIE,
ONTHYECKUE,  DIEKTPUYECKYHD  NPOBOJUMOCTb  pPa3jIMYHBIX  Cpel) |
AJIEKTPOMAarHUTHBIE SIBIEHUSA (MPOLIECCHI), HMCMONb3Yysl (PU3MUECKUE BEIUYUHBL
IEKTPUYECKUM 3apsill, CWJIa TOKa, MIEKTPUYECKOE HAIPSHKEHUE, DIEKTPUYECKOE
COINPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABMKYIIAs cujla, paboTa TOKa,
UHAYKIOUS MarHUTHOrO MoJjs, cuina Ammepa, cuna JlopeHua, MHIYKTUBHOCTB
KATYIIKH, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOTO IIOJIEH, NMEPUOJ M YacToTa
KoieOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l M CHUjla TOKa B Ipolecce
TFAPMOHMUYECKUX DJIEKTPOMATHUTHBIX KOJEOaHMH, (OKYCHOE paCCTOSTHUE U
ONTHYECKas CHUJa JMH3bI, MPU OMUCAHUHM MPABWIBHO TPAKTOBATh (PU3MUYECKUN
CMBICIT HCHOJB3yEMBIX BEJIWYMH, HUX OOO3HAUYEHUS W €AMHHUIIbI, YKa3bIBaTh
(GopMyIbl, CBS3BIBAIOIIME JAaHHYI0 (PU3UYECKYI0 BEJIMYHUHY C JIPYTUMHU
BEIIMYMHAMU;



ONMCBHIBATb W3YyYCHHBIC KBAHTOBBIC SBIEHUS W IPOLECCHI, HCIOJIB3Ys
(¢u3nyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, YHEPTHs U UMITYJIbC (POTOHA, NEPUOJ NOJTypacnaaa, SHEPIus CBSI3U
aTOMHBIX fJ€p, MPH OINHUCAHUU NPABHIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIIONIb3YEMbIX BEIMYHMH, MX OOO3HAUYEHHA M EIUHHIIBI, YKa3blBaTh (POPMYJIBI,
CBA3BIBAIOIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMH,
BBIUUCIIATH 3HAaU€HUE (PU3MUECKOIN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKHE
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCJIE0BATENBHOTO U NAapaUIeIbBHOTO
COCIUHEHNs TNPOBOJHUKOB, 3akOH Jlxoyms—JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
VMHIYKIUHU, 3aKOH IPSIMOJIMHEWHOTO PAaCHpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NPEJIOMJIEHHs CBETA, ypaBHEHHE OWHIUTEHHa 11 (oTtordpdekra,
3aKOH COXPAHEHWS JHEPrUH, 3aKOH COXPAHEHUs HUMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsAla, 3aKOH COXPAaHEHUs MAacCOBOIO YHCIIA, MOCTYJaThl bopa,
3aKOH paJMOAaKTUBHOIO pacmaja, pu 3TOM pa3inuydaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €ro MaTeMaTUYeCKOE€ BBIPAXKEHHWE U YCIOBHUS (TpaHULBI, 00JIaCTH)
IIPUMEHUMOCTH;

ONPENEIIATh HAPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO I10JIS POBOHUKA
C TOKOM, cuJibl Amnepa u cuisl JlopeHua;

CTPOUTb M ONMCHIBATh M300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJB30BAHUEM IPSIMBIX M KOCBEHHBIX W3MEPEHHUW: IPHU 3TOM
dbopmynupoBaTh MpobiieMy/3amady HW TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTa,
co0upaTrh YCTaHOBKY W3 MPEUIOKEHHOIO OOOpYAOBAaHUSA, INPOBOAUTH OMNBIT U
(opMyIIMpOBaTh BHIBOBI;

OCYIIECTBIISITh MPSMBIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIUYUH, MIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHMsS] U HCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKU ITOTPELIHOCTEW U3MEPEHMU;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3WYECKUX BEJIUYMH C MCIOJIb30BAaHUEM
OpsIMBIX M3MEPEHMM: TIpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEIMYMH B BUAE TAOIHIl U
rpaduKoB, enaTh BEIBOBI MO PE3yJIbTaTaM HUCCIIEOBAHNUS;

coOiroAaTh npaBuiia 0€30NacHOrO TpyJla MpHU MPOBEIECHUU HCCIEI0BAHUI B
pamMKax y4eOHOIrO SKCHEPHUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W IPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemiate pacu€THbIC 3aJayd C $BHO 3aJaHHOW (DU3MUECKON MOJIENbIo,
UCHOJB3YS (PHU3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aJa4l



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEIATh (PU3NUECKHE BEIUYMHBI U (POPMYJIBI,
HEOOXOUMBbIE NIl €€ pelIeHus, MPOBOIUTh Pacué€Tbl U OLIEHUBATh PEAIBHOCTH
HOJIy4EHHOT'0 3Ha4€HUs (PU3HUECKON BEIUUUHBL;

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BbICTPAUBATh JIOTHYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM HAa M3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
(uznyeckue sBICHUS;

UCIOJB30BaTh  IMPU  pPEIIEHUH  y4yeOHBIX  3aJad  COBPEMEHHbIE
UHGOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
U TIPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHON MHGOpMAIK, MOIYYSCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

OOBSACHATh MNPUHLMNBI JEUCTBUS MAIlMH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MaCHOIO MCHOJIb30BAaHUS B IOBCEJHEBHOU
KU3HH;

IPUBOIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHUpPA, B PA3BUTHUE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UMKE B MOBCEAHEBHOW JKU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OO0paIlEHUH C MPUOOpPaMH M TEXHUUYECKUMHU
yCTPOMCTBaMH, ISl COXPAHEHUS 310POBbS U COONIOIEHUS HOPM 3KOJOTHYECKOTO
NIOBEJCHUS B OKPYIKAIOILEH Cpeae;

paboTaTh B TpyNIE C BBIIOJHEHUEM pPAa3IUYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBAaTh PabOTy TPYNIbl, pPAMOHANBHO PACIpPEAENsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESITENBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMON IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM undpoBbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (upp )
NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
Pa3znen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®du3uKa U METObl HAYYHOT'O TTO3HAHUS 2 bubmorexa [TOK
' A i https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemaruka > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Jlunanmika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Uroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bu6muoreka [IOK
' TEOpHUU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 o 10 1
CHOBBI TEPMOIHHAMIIKH https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUSI BELIECTBA. 5 bu6muoreka [IOK

®a3oBbIe EPEXOIbI

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




Hroro no pazneny 24
Paznen 4. JIEKTPOINHAMUKA
bubnunorexa [IOK

41 JIeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKUI TOK. TOKH B 12 bubnunorexa [IOK

) PasIUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE BpeMms 2

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uu¢ppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (itdpp )
NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcebl
Pazngea 1. JIEKTPOJAUHAMUKA
11 MarunuTHOe noje. IJIeKTpOMarHuTHast 1 | 3 bubnmoreka [JOK
' WHIYKLUS https://m.edsoo.ru/7f41¢c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKHe U AIEKTPOMarHuTHBIC 9 1 bu6muoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHnuyeckue U 3JeKTPOMarHuTHbBIE 5 | bubnmoreka [JOK
) BOJIHEI https://m.edsoo.ru/7f41¢97¢c
bubnunorexa [IOK
2:3 Onriia 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI crieIIUaTBHOM TEOpUHN 4 | bubnmoreka [JOK
' OTHOCUTEJILHOCTH https://m.edsoo.ru/7f41¢c97c¢
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®PU3UKA
4.1 DJIEMEHTHI KBAHTOBOU OIITUKH 6 ngg;lrif;;gz%fmcwc
4.2 Crpoenue atoma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41¢c97¢

4.3

ATOMHOE SApO

bubnunorexa [IOK
https://m.edsoo.ru/7f41c97c¢

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 buomorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o006maro1iee TOBTOPEHHE 4 ngg?;ﬁfg;grou}i 41c97c
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







HOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoTsI padoThI
pecypchl
dusuka — Hayka o Ipupoje.
1 Hayunsie MeT(})IK bl HofH:HI/IH 1 bubmorexa OK
v A https://m.edsoo.ru/ff0c32¢2
OKPY>KaloIllero MUpa
Ponw u mecTo ¢usuku B

) dbopMHpPOBaHUH COBPEMEHHOM | bu6muoreka [JOK
Hay4YHOUN KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JIIOIEH
Mexannueckoe IBHKEHUE.

3 OTHOCUTENBHOCTh MEXAHUYECKOTO | bubmuoreka [{OK
nBmwxeHud. [lepemenenue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE | bu6muoteka [JOK
IBYKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NIPSIMOJIMHEWHOE 1 bu6nuorexa [IOK
JIBHXKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOopaHoOe majieHne. Y CKopeHue | bubnuorexa [{OK
CcBOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.

7 JIBrmKeHne MaTepUaIbHOU TOYKHU MO 1 bubmorexa LOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun otHocuTeNnbHOCTH [anumnes. 1 bubnunorexa [IOK




I/IHCpLII/IaJIbHLIe CHUCTCMBI OTCUCTA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [lpunnun

9 Cynepno3uiuu cuil. Bropoi 3akoH Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa amst MaTepuanbHON TOYKU

10 Tpetuii 3akoH HeroToHa miis bu6nuoreka [IOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkOH BCEMUPHOrO TsroreHust. Cuna

11 TspkecTH. [lepBas kocMuueckast bubmorexa [JOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenunsa. Kodddunment tpeaust.

13 Cuna CEHpOTI/IBHeI({bI/Iq:I pu ,[IBI/I)P;CGHI/II/I bubmmorexa LOK

https://m.edsoo.ru/ff0c3f76
TeNa B KUJAKOCTH WJIH Tase
[ToctynarensHoe U BpaliaTeabHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. but6moreka [IOK
MowmeHnT cuibl. [1nedo cunsl. Yenous https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOTO Tea
Nmnynbc MmaTepuaabHONU TOUYKH,

15 CHUCTEMBI MaTEPUAIIBHBIX TOYEK. bubnmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE BUKEHHE
PaGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckast sHEprust MaTepruagsbHON bubnmoreka [JOK
ToukH. Teopema 00 U3MEeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUU

17 [ToreHuunanbHas dHEprus. bubmuoteka [JOK




[lorennumanbHas 3HEPrUs ynpyro
nehOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MMOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToTeHumanpHble U HEMOTEHIUAIBHbIE
cuiibl. CBSA3b paboTHI
HEMOTEHUHUATbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUU

bubnunorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHnas paboTa
«MccnenoBanue CBsA3M pabOThI CUITBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha PUMEPE PaCTKCHUS
PE3HMHOBOT'O KI'yTa

20

KonTtponsHas pabora o teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXAHHUKE»

bubnunorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

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

22

Xapakrep JBUKECHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEII

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTypa
u e€ usmepenue. [llkana temneparyp




Ilenbcus

HUneansueiii raz B MKT. OcHoBHOE

but6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHEeN KWHETUYECKON SHEPTUU bubnmoreka [JOK
JIBU>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akon JlanpToHa. ['a30BbIe 3aKOHBI
JlaboparopHas paboTa
73 «ccnenoBanue 3aBUCUMOCTU MEXIY
napameTpamH COCTOSHUS
Pa3peKEHHOTO ra3za
79 N3onporieccrl B uaeaabHOM ra3e u ux but6mmoreka [IOK
rpaduyueckoe npeacTaBicHNE https://m.edsoo.ru/ff0c570e
BuyTpennsis sneprus
TEPMOJUHAMHYECKON CUCTEMBI U
30 croco0n! e€ m3MmeHeHus. KoandaecTBo bubnuorexa [{OK
TEIJIOTHl U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UJI€aTbHOTO
rasa
31 Bunael renonepenaun bubmmorexa [OK
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonuuecTBo TEmnoThl npu bubmorexa OK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauabaTHeIi mpoiecc
13 [1epBbIil 3aKOH TEPMOAVMHAMUKH U €T0 bubnmoreka [JOK
NIPUMEHEHUE K U30ITpoIieccaM https://m.edsoo.ru/ff0cSefc
34 HeobpaTumocTs poIeccoB B bubnmoreka [JOK




npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

[Mpunnun nevicreus u KI1/I reroBoit

but6mmoreka [IOK

35 MaIlIAHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKosoruyeckue mpoodIeMbl
TEIJIO3HEPTreTUKU
13 O6o0maromuii ypok «MoneKysipHast bubnuorexa [{OK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTpoinbHas pabota mo Teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubmorexa [TOK
yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKH
40 [TapooOpazoBaHue U KOHJCHCALHUS. bu6muoteka [JOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS 1 OTHOCHUTEIbHAS
41 BJIAXKHOCTh BO3AyXxa. HachlleHHBIN bubmorexa OK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u
4 amopdHbIe Tena. AHU30TPOIHS bu6muoreka [IOK
CBOMCTB KpUCTAJLIOB. Kuakue https://m.edsoo.ru/ff0c65{0
Kpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
[TnaBneHue U KpUCTATTA3AITHS.
43 VY nenbHas TEMI0TA MJIaBICHUS bubmorexa [TOK
A ’ https://m.edsoo.ru/ff0c6708
CyO6nmumarust
bubnunorexa [IOK
44 YpaBHEHHE TEIIOBOTO OaaHca
PABHCHHE TEIIOBOT i https://m.edsoo.ru/ff0c6820
45 OneKkTpu3anus Tei. JNeKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa Buja 3JIEKTPUUECKHUX

https://m.edsoo.ru/ff0c6bcc




3apsiI0B

[IpoBOTHUKY, TUDIEKTPUKH U

46 IIOJYIIPOBOAHUKHU. 3aKOH COXPaHEHUS bubmmorexa [OK
YHpoBoa ’ P https://m.edsoo.ru/ff0c6bec
ANEKTPUUYECKOTO 3apsijia
BzaumopeiicTue 3apa10B. 3aKOH
47 Kymona. TodeuHbIH 3NeKTpHUeCKUH bubmmorexa [OK
y ) p https://m.edsoo.ru/ff0c6ced
3aps
Harnpsxk€HHOCTB 2JIEKTPUUECKOTO
nosist. [IpuHnmn cynepnosunuun bubnmoreka [JOK
48 N
BIEKTPUYECKUX NoJe. JInanuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 371eKTpOCTaTHIECKOTO
49 nons. ITorernman. PazHocts bubmmorexa LOK
) fHadt. https://m.edsoo.ru/ff0c6f00
MIOTEHIMAIOB
IIpoBOMHUKY U TUDIIEKTPUKHU B
50 C-)JIIZ:KT OCTaTUYECKOM HOI:J)IG bubmmorexa [OK
p ' https://m.edsoo.ru/ff0c7018
JmsnekTpudeckasi MpOHUIIAEMOCTh
but6moreka [IOK
51 DnexkTpoéMKocTh. KoHmencaro
p a p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IJIOCKOTO
52 KOHAEHCcaTOpa. DHEPIU 3apSKEHHOTO bubmmorexa [OK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 JlaGopaTtopHas pabora "H3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMT NEWCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMUPOBATHHOTO

anmnapara, CTpyHHOTO IIpUHTEpa.
DJIEeKTpOCTaTUUYECKas 3alluTa.




3a3eMIIeHHE SIIEKTPONPUOOPOB

55

DIJIEKTPUUYECKUH TOK, YCIOBHUS €T0
cymiectBoBanus. [IoCTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[MocnenoBarennbHOE, MapayieabHOE,
CMEIIaHHOE COCTMHCHHE
npoBoAHKUKOB. JlaboparopHas paboTa
«M3yveHne CMEIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOIITHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

but6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1151 TOJTHOM (3aMKHYTOM )
aneKkTpudeckou uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBHCUMOCTh
COTIPOTHUBJICHUS METAJIJIOB OT
Temneparypsl. CBEpXIIPOBOAMMOCTh

60

DJIEKTPUYECKUHN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX MMyYKOB

61

[omynpoBoIHUKH, UX COOCTBEHHAS U

IpUMecHas poBoAuMocTs. CBOMCTBa
p—n-nepexoza. [lonynpoBogHuKoBbIE
pUOOPBI

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




DNEKTpUUECKUN TOK B pacTBOPax U

6 pacriaBax 3JIEKTPOJIUTOB. | bubnmoreka [JOK
DJIEKTPOJIUTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTpUUECKUH TOK B rasax.

63 CaMOCTOSITeTbHBIN U | bubmuorexa [{OK
HECAMOCTOSITEIbHBIN pa3psaa. MomaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE | bubmuoteka [JOK
npuMeHeHue. [IpaBuna TEXHUKU https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o6mmarmuii ypok 1 bu6muoreka [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KoHnTposbHast pabota 1mo Teme

66 «nekTpocratuka. [locTossHHBIN 1 bu6muoreka [IOK
3NEKTpUYECKUMl TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeIax»

67 PesepBHbIil ypok. KonTpoapHas | bubnmoreka [JOK
pabora o Teme "DieKTpouHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0o0maromuii ypok 1 bubmuoteka [JOK

o temaM 10 kitacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJMYECTBO YACOB I10
[NPOT'PAMME

68




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
[1]
Jl:r/-ﬂ Tewa ypoka Bcero Konrpoabnsie  Ipakrueckue i[:;:eﬂnﬂ ::g[()bal:();:fenbnme
padoThI padoTsI pecypen
[TocTosiHHBIE MAarHUTHI U KX

| B3auMoOcicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bextop MarHuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIHHU
MaruauTtHoe 1nose NpoBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnnoreka HOK
B3aumopeiicTBre mpOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota «/3yuenue 1 | bubnmoreka [JOK
MardUTHOTO MOJISI KATYIIKHA C TOKOM) https://m.edsoo.ru/ff0c98fe
JleicTBuEe MarHUTHOTO MOJISI Ha
IIPOBOAHMK C TokoM. Cuiia Ammepa.

4 JlaGopaTopHnas pabora | | bubmmoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JleicTBuEe MarHUTHOTO MOJISI Ha

5 JBUKYIIYIOCS 3apsyKEHHYIO YaCTHILY. | bubmmoreka [JOK
Cuna Jlopennia. PaGoTa cuibt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMaruuTHas HHAYKIus. [loTok

6 BEeKTOpa MarHuTHOU uaaykunu. 3/1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM




nHaykiuu dapanes

Jlaboparopnast pabota
«HccnenoBanne sBICHUS
AJIEKTPOMArHUTHON MHIYKIIAK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TIOJIsI KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

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

TexHnYecKkre ycTpoiicTBa U UX
MPUMEHEHHE: TOCTOSSHHBIE MAarHUTHI,
AEKTPOMArHUThI, ANEKTPOIBUTaTENb,
YCKOPUTEH 3JI€MEHTApHBIX YaCTHIl,
HWHAYKIOWOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
moJie. DJICKTPOMarHuTHAS WHITYKIIHS

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

11

KonrponsHast pabora o Teme
«MarsuTHoOe 1ozJe.
DNeKTpOMarHuTHasE MHIYKIUS

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIC MEXaHHUECKUE
Konebanus. 'apMoHnuecKue
KosiebaHus. Y paBHEHUE
TapMOHHYECKHUX KOJeOaHUH.
[IpeBpatienue sHepruu

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KojieOaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

14

Koneb6arenbublit koHTYp. CBOOOAHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




SJICKTPOMArHuTHBIC KoJieOaHHs B
nacajibHOM Ko1e0aTeIbHOM KOHTYPC.
Amnanorus MCKAY MCXaHUYCCKUMU U
SJICKTPOMarHuTHbIMHA KoJICOaHHSIMU

15

®opmyna Tomcona. 3akon
COXPAHCHUSA SHCPIrUr B UACAIIbHOM
KOJIeOaTeIbHOM KOHTYpE

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o0 3aTyxaromux
KosieOaHusX. BoIHyXIeHHBIE
MeXaHUYEeCKHe KojacOanus. Pe3oHaHc.
BbIHYXICHHBIE 2JIEKTPOMATrHUTHBIE
KoJIeOaHus

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0cbbl86

17

IlepemenHnsbIit Tok. CUHYCOUJAJIBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKAa. AMIUTUTYAHOE U
JEHCTBYIOLIEE 3HAYEHNUE CUIIBI TOKA U
HaIpsKEHUs

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

18

Tpaucdopmarop. [IpousBozactso,
nepeaaya u norpedieHue
JJIEKTPUYECKOHN SHEPTUU

19

Y CTpolcTBO M MPaKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
reHepaTopa epeEMEHHOT0 TOKa,
JIMHUU 3JIEKTpoliepesayd

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

20

DKOJIOTUYECKUE PUCKHU TIPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPTUH B IOBCEAHEBHOMN
KHU3HU




MexaHuueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocth

Bbu6nmuoreka [IOK

21
pacnpoCTpaHEHHUs U JJINHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeynsle ¥ MPOIOJIbHBIE BOJTHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbBIE BOJHBI, UX
23 cBONCTBA U cKopocTsh. [Ikama bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuaeHus. Pa3Butue cpencTs
cBs3u. Pagnosokamus
)5 KonTponbnas pabota «Konebanus u bubnmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMOnMHENHOE PaCIIPOCTPAHEHUE
2 CBETa B OJIHOPOJIHOM Cpejie. bubnmoreka [JOK
Toueunslii ICTOUHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmmorexa [OK
P . P https://m.edsoo.ru/ff0cd4e0
n300pakeHMi B TUIOCKOM 3€pKalie
[Ipenomnenue ceta. [loaHoe
73 BHYTpeHHee oTpakeHue. [IpenenbHblii bubnnorexka HOK
YIOJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUs
79 Jlaboparopnas pabota «3mepeHue bubnmoreka [JOK
MOKAa3aTels MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [TocTpoenne n300pakeHuit B bubnmoreka [JOK




nuH3e. opmysa TOHKOU JIMH3BI.
VYBennueHue JTUH3bI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabota

31 «/ccneqoBanue CBONMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
0 oenoro cBera. L{et. JlabopaTopras
pabota «HabmoneHue aucnepcuu
CBETa»
13 WnTepdepennus creta. Judpaxims bubnmoreka [JOK
cBera. JludpakimonHas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
3 OnTudeckue MpuUOOPHI M YCTPOMCTBA U
> YCIIOBUS UX 0€30MacHOT0 MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH
16 KJIacCU4YecKo MexaHuku. [TocTynaTsl bubnuorexa [JOK
CIIeIMaIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
37 3aMe/IJIeHre BPEMEHH M COKpalleHUe buGnnorexa LIOK
https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus U UMIYJIbC PETSITHBUCTCKOM
38 yacTullbl. CBSI3b MacChl C SHEPTUEHN U buGnnorexa LIOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
KonrponbHas padora «OnTHka.
39 OcHOBBI crielIMaIbHON TEOPUH bubmmorexa IOK

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ff0cf6{0




®oronsl. opmyna [1nanka. Jneprus

Bbubnuoreka [IOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffO0cfe16
OTKpBbITHE U HCCIIEI0OBAHUE Eu6 [TOK
HOInoTEKa
41 .0 A T.
pororppexta. Ombire: https://m.edsoo.ru/ff0cffc4
CroJieToBa
3axons! hoTodddexra. YpaBHeHHE
42 BﬁHmTegHa nq:f(bq)OToaq)qI))eKTa bubmorexa HOK
a ) https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» ¢hotosddexra
HaBnenne ceera. Onwitel I1. H.
43 JlebeneBa. XuMHYECKOE NEHCTBHUE bubmorexa LIOK
AeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoTod5eMeHT, (HOTOIATUHK,
CoJIHeUHas OaTapesi, CBETOIUO/]
45 Pemenue 3agad mo reme «J1E€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OIITUKU https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnBITE
46 Pesepdopna o paccessHuro o-9actu bubmmorexa [TOK
pLOpA p t https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
bu6mmoreka [IOK
4 IT b
7 OCTYIATEL HOpa https://m.edsoo.ru/ff0d0afa
WNznyduenne n nornomenrne GoTOHOB
48 i I/I}:e exoe aTOM:l co H(()bro OBHS bubmmorexa LIOK
P pexo . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Ipyroi. Buasl ciekTpoB
BonHoBEIE cBOiicTBa yacTull. BoIHEI
. bubmuorexa [JOK
49 ne bpoiina. KopnyckynsipHo-

BOJIHOBOM nyanu3M. ClIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYKACHHOC U3JTYUYCHUC

50

OTKpBITHE pATMOAKTUBHOCTH. OTBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaOaAKTUBHOI'O U3JTYUCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMma-
n3nydeHus. BrnusHue
PaZ0aKTUBHOCTH Ha KHUBBIE
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3ortombl. Anbda-pacma.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnan. ['aMma-uznydyeHue

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peakrtop. [IpoGiiembl, IEPCIEKTUBHI,
9KOJIOTUYECKUE ACTICKTHI SICPHOM
SHEPTEeTUKHU

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii ctonn «@yHaaMeHTaIbHbIE
B3auMoiecTBUs. EAMHCTBO
¢bu3nUecKoil KapTUHBI MUPay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nH0r0 HeOa. Co3Besnus,
SIpKHE 3BE3IbI, TUTAHETHI, UX BHIAMOE
nekeHue. ConHeuHas CucTeMa

56

Comnane. ConHeuHast aKTUBHOCTD.
Uctounuk sHeprun CosiHiia v 3BE311




57

3BE3/bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHON
nociieoBaTeabHOCTU. BHYTpeHHee
cTtpoeHue 38€31. CoOBpeMEHHbIE
MPEJICTAaBICHUS O POUCXOXKICHUU U
sBomtonnu CoJiHIA U 3BE3]

58

Muneunsiit [1yte — Hama ["anakTuka.
ITonoxxenue n nBuxenne CosHIla B
lanaktuke. ['anaktuku. YeépHbie
JBIPBI B SIIPAX TajJakTUK

59

Bcenennas. Paz0oeranue rajakTuk.
Teopus bosnbiioro B3pbiBa.
PennkToBoe uznydeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas padota «IeMEHTHI
ACTPOHOMUU U aCTPOPHUIUKIY

62

O6o06matomuii ypok. Pos dusnku u
aACTPOHOMHUHU B HIKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAILHON B
ATUYECKOH chepax NesTeTbHOCTH
YyelIoBeKa

63

O6o0maromuii ypok. Pois u mecto
(bU3UKHA U aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpPa

64

O60o6maromuit ypok. Ponb
¢buznueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUH 0 Pu3nyecKon
KapTHHE MHpa




O6o06maromuit ypok. Mecto
(hbU3UYECKOI KapTUHBI MUPa B 00IIIEM

65 1
PSAYy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTaBICHUN O IPUPOJE

66 PesepBHbIil ypok. MarautHoe mnoie. 1
DNeKTpOMarHuTHAs WHAYKIUS
PezepBHblii ypok. Ontuka. OCHOBBI

67 CHeluaIbHON TeOpun 1
OTHOCUTEIbHOCTH
Pesepnniii ypok. KBanToBas ¢usuka.

68 DneMEeHThI aCTPOHOMUH U 1 bubmmorexa [TOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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