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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3mke 0a30BOTO ypOBHS HA YPOBHE CpEIHEro OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IOJIOKEHHI M TpeOOBaHUN K pe3ylibTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTenbHOM mporpammsl, mpeacrasieHusix B PI'OC COO, a
Takke ¢ yd€roM (denepanpbHO pabouelt TPOrpaMMbl BOCIUTAHUS W KOHIICTIIIHH
npenojiaBanus ydeOHoro mnpeameta «Pusmka» B 00pa30BaTENbHBIX OPTaHU3ANUIX
Poccutiickoii @eaepanyu, peanu3yronmx OCHOBHbIE 00pa30BaTeIbHBIE TPOTPAMMBI.

Copeprxanue mporpaMMel 1o (GU3KUKe HaMpaBieHO Ha (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTUHBI Mupa oOyuaromuxcs 10-11 kmaccoB npu oOyueHun ux (pusuke Ha
0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-IEATENbHOCTHOro mnonxona. [Iporpamma mo
busuke coorBercTByeT TpeboBanmsiM PI'OC COO k MmIaHUPYEMBIM JTHUYHOCTHBIM,
NPEIMETHBIM U METAlpeIMETHBIM pe3yJibTaTaM OOY4YeHUs, a TaKXKe YYUTHIBACT
HEOOXOJMMOCTh pEaU3aliid MEXIPEAMETHbIX CBs3e (U3UKH C €CTeCTBEHHO-
HAyYHBIMU Y4YEOHBIMU TpeaIMeTaMH. B Hel onpesensroTcsi OCHOBHBIE LN H3YyYCHUS
bu3nKkM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, IUIAHUPYEMBIE Ppe3yJIbTaThl
OCBOCHHUSI Kypca (PU3WKH: JIMYHOCTHBIC, METANpeIMETHbIC, MpeaMeTHbIe (Ha 0a30BOM
YPOBHE).

[Tporpamma no usmKe BKIIOYAET:

e IUJTAHUPYEMBIE PE3YJIbTATHl OCBOCHUS Kypca (pu3nku Ha 6a30BOM ypOBHE, B TOM

YHClie IPEAMETHBIE PE3yJIbTATHI 10 rojIaM 00y4YeHUS;

e cojepxaHue yueoHoro npeamMera «dusuka» mo rogam o0yyeHusl.

®du3rka Kak Hayka 0 Haubosee OoOLIMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KayeCTBE
y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIAJ B CHUCTEMY 3HaHUN 00
okpyxatomeM wMupe. I[lIkonbHbBIM Kypc GU3MKH — cUCTEeMOOOpa3yromui Jyis
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B
OCHOBE TMPOIIECCOB M SIBICHHUM, M3y4yaeMbIX XUMHUEH, Ouojoruen, (Gu3n4ecKou
reorpadueii u actpoHoMmueil. Mcronap30BaHue M aKTUBHOE NMPUMEHEHUE (PU3UYECKUX
3HAHMM OMpeNesieT XapakTep M pa3BUTHE pPa3HOOOPa3HbIX TEXHOJOTU B cdepe
HHEPreTUKH, TPAHCIIOPTa, OCBOECHHUS KOCMOCA, MOJIYYEHHMS HOBBIX MaTe€pUaloOB C
3aJJaHHBIMU CBOMCTBaMHM M Jpyrux. M3ydyeHue (u3Mku BHOCUT OCHOBHOW BKJIAJ B
(bopMHUpOBaHUE €CTECTBEHHO-HAYYHON KAPTUHBI MUpa 00y4aroluxcs, B popMUpoBaHue
YMEHUN TPUMEHATh HAYYHBIM METOJI TMO3HAHWS MPU BBINOJHEHUH HMH YYEOHBIX
UCCIIEOBAHUN.

B ocHOBY Kypca pU3uKH 17151 YPOBHS CpEIHEr0 001IEero 00pa3oBaHus MOJ0XKEH P
U7ei, KOTOpble MOKHO pacCMaTpHUBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBHM C HEW Kypc SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3leloB (U3HMKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOI, TAK U1 COBPEMEHHOMN (PU3HKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEl MaTepuall Kypca pu3uku oObeTMHEH
BOKpYr (usmyeckux Teopuil. Bemymmum B Kkypce sBisercs (OpMHpOBaHUE
MPEAICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEILIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanus MpeanoaraetT HUCIOJIb30BaHUE
TYMaHUTApHOTO MOTEeHIMaNa (U3NUECKOM HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUSL PUUKU
C pa3BUTHEM OOIIECTBA, a TaKKe C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonoti nanpasirennocmu. Kypce Gu3uku npeanonaraet 3HaKOMCTBO €
HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUI U3yUYEHHBIX TEOPUN U
3aKOHOB.

Hoes sxonocusayuu peanu3yeTcsi HIOCPEICTBOM BBEJICHUS JIIEMEHTOB COACpKaHNUS,
NOCBSILIEHHBIX 3KOJOTMYECKUM Mpo0iieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI C
pa3BUTHEM TEXHHKM M TEXHOJOTMH, a TakXke OOCYXIEHUs MpoOJieM palMOHaIbHOTO
IPUPOAOIIOIB30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

Crep>XKHEBBIMH 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISIOTCA (Qu3nyeckue Tteopuu ((HopMHpOBAHHME MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHHsI (U3HUECKOW TEOpuHu, poiu (yHIAMEHTAIbHBIX 3aKOHOB H
INPUHIMIIOB B COBPEMEHHBIX MPEJACTABICHUSAX O MPUPOJE, TPaHUIAX MPUMEHUMOCTH
TEOPUM, U1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U MPOLECCOB).

CucCTeMHO-ACSITETbHOCTHBIN MOAXO0A B Kypce (PU3MKM peaan3yeTcs Mpekae BCETo
3a CYET OpraHU3alMU SKCIIEPUMEHTAIBHOM IesaTeIbHOCTH oOy4daromumxcs. /st 6a3oBoro
YPOBHSI Kypca (PU3UKU — 3TO UCIIOIB30BaHNE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIEPUMEHTOB U TAOOPATOPHBIX PabOT, KOTOPHIE B TpOrpaMMe 1Mo Gpu3nke 00beAUHEHBI
B OOLIMI CIIMCOK YYEHUYECKUX MPAKTUUYECKUX padoT. BelaeieHne B yKa3aHHOM MEPEYHE
7a00paTOpHBIX pPabOT, MNPOBOAMMBIX JJIsI KOHTPOJI M OLEHKH, OCYLIECTBIISIETCS
y4acTHHUKaMHU 00pa30BaTEIBHOrO Mpoliecca UCXOAd U3 OCOOCHHOCTEH MIIaHUPOBAaHUS U
ocHaieHus kabunera ¢uszuku. [Ipu s3TomMm obecnieunBaeTcsi OBIAJCHUE 00YUYAIOIUMUCS
YMEHUSIMU  TPOBOJUTH KOCBEHHBIE HW3MEPEHHMsI, MCCIECIOBAaHUS 3aBUCHMOCTEN
¢u3nYecKuX BEITUUYHMH U IOCTAHOBKY OMBITOB IO NMPOBEPKE MPEAT0KEHHBIX THIIOTES.

bonbiioe BHUMaHKE yAEISIETCS PEIIEHUIO PAaCYETHBIX M KaYeCTBEHHBIX 3a1a4. [Ipu
3TOM Il PacyE€THBIX 3a/Jad I[PUOPUTETOM SBISIOTCS 3aJadyd C SIBHO 3aJIaHHOMN
¢u3nyeckoil  MOJEIbIO, TO3BOJISIIOIIME IPUMEHATh  HM3YyUYEHHBIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pas3felia Kypca, TaK U MHTETPUPYs 3HAHUS U3 Pa3HBIX
paznenoB. [l KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha OObSCHEHUE
MpOoTEeKaHusl (PU3NUECKHUX SIBICHUW M MPOIIECCOB B OKPYXKAIOIIEH KU3HU, TPEOYyIOIINe
BbIOOpa (PU3MUECKON MOJICNU JUIsl CUTYallMU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu OI'OC COO k marepuaibHO-TEXHHUYECKOMY
o0ecreyeHuIo yueOHoro mpoiiecca 6a3oBbIi ypoBeHb Kypca (PM3UKK Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHusl JOKEH M3y4aThCsl B YCIOBUAX MPEAMETHOTO KaOuHeTa (GU3uKu
WIM B YCIOBUSAX MHTETPUPOBAHHOIO KaOWHETa NPEIMETOB €CTECTBEHHO-HAYyYHOTO



nukita. B kabuaeTe PU3MKK T0KHO OBITH HEOOXOAMMOE JJa00opaTOpHOE 00OPYI0BAHKE
JUISl BBITIOJIHEHMSI YKA3aHHBIX B MporpamMme Mo (U3MKE YYEHMUYECKHX MPAKTUYECKUX
paboT U AEMOHCTPALIMOHHOE 000PYI0BaHHUE.

JlemoHcTpanmonHoe o0opyaoBaHue GOPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH M OOECIeYMBaeT IOCTAHOBKY IEPEYUCICHHBIX B
nporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpaIlMil JUisl UCCIEIOBAHUS H3Y4aeMbIX
SIBIICHUM W TIPOIICCCOB, SMIUPHUCCKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYCCKUX
IIPUMEHEHUM.

JlabopatopHoe 00OpyAOBaHWE I YUYEHHYECKUX  MPAKTUYECKUX  paboT
dbopMHpYETCS B BUJIC TEMATHYCCKUX KOMILJIEKTOB M O0CCIICYMBACTCS B pacyETe OJHOTO
KOMIUIEKTa Ha JIByX oOOyd4arommxcs. TemMaTHuecKue KOMIUIEKTHI J1abopaTOPHOTO
000pYAOBaHMS JIOJKHBI OBITh ITOCTPOCHBI HA KOMIUIEKCHOM UCITOJIb30BAHUHN aHAJIOTOBBIX
U 1U(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHUJIC
U (pOoBBIX JT1a0OPATOPHIA.

OCHOBHBIMHM LIEJISIMU U3y4Y€HUs (PU3UKH B 001IEM 00pa30BaHUU SBIISIOTCS:

o (opmupoBaHHE HHTEpECA U CTPEMIICHUS 00YUAIOIMINXCS K HAYYHOMY U3yUCHUIO

IPUPOIBI, PA3BUTHEC WX HHTEIICKTYAIBHBIX M TBOPUECKUX CIIOCOOHOCTEHH;

e pa3BUTHE MPEIACTABICHUI O HAYYHOM METOJAE IMO3HAHWS M (HOPMUPOBAHUE
WCCJICIOBATEIHLCKOTO OTHOIIEHHUS K OKPYKAIOIITUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa W3Y4YCHHS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opmupoBanre ymMeHUU OOBSICHATH SIBICHUS C WCIOIh30BAaHUEM (PH3UIECKUX
3HAHWHN ¥ HAYIHBIX JOKA3aTEIbCTB;

o (opmupoBaHme mpenCTaBICHUNA O pOMU (PU3UKH I Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU ¥ TEXHOJIOTHIA.

JlocTmkeHre S3THX 1eliel oOecrieyrMBaeTcsl pElIeHUWEM CIEAYIOIMX 3ajad B

pouecce U3y4eHus Kypca GU3MKU Ha ypOBHE CPeHEro 001Iero oopa3oBaHus:

e TMpUOOpPETEHUE CUCTEMBI 3HAHUNM 00 OOMMX (U3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUAX, BKIIOYAs  MEXaHHWKy, MOJICKYJISIPHYIO  (U3HKY,
AIIEKTPOANHAMHUKY, KBAHTOBYIO (PH3UKY U DJIIEMEHTHI acTPOPHU3UKH;

e (opmupoBaHHEe yYMEHUI MPUMEHSITh TCOPETUUYECKHUE 3HAHUA ISl OOBSICHEHMS
busznueckux SBICHUN B MPUPOJEC U JJIA NPHUHATHS MPAKTUUYECKUX PEIICHUN B
MMOBCEIHEBHOM JKU3HU;

e OCBOCHHE CIOCOOOB PEIICHUS PA3IUYHBIX 3a/1a4 C SIBHO 3aJaHHON (hHU3UYECKOM
MOJIETIBI0, 3aJ1a4, MOAPa3yMEBAIOIINX CAMOCTOSITEILHOE CO3/laHne (U3HUECKOI
MOJIEJH, aJICKBATHOM YCIIOBUSM 3a/1a4u;

e TMOHUMaHWE (UBNYECKHUX OCHOB U TMPUHIUIIOB JIEUCTBUA TEXHHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKHX TMPOIECCOB, MX BIMSIHUS Ha OKPY>KAIOIIYIO

cpeay,



e OBJIAJICHUE METOAAMU CaMOCTOSTENBHOIO IIJIAHUPOBAHUS U IPOBEJCHUS
(u3NYeCKUX SKCIEPUMEHTOB, aHajdW3a W HHTEpIpeTanuuu HHQOpMalUH,
OTIpeeICHUs TOCTOBEPHOCTH MOJIYyYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCJIOBUH s pa3BUTHUA YMEHUH IPOEKTHO-HCCIIEN0BATENbCKOMH,
TBOPYECKOU JESATEIBHOCTH.

Ha wusyuyenue ¢usuku (0a30BBIM ypOBEHb) HaA YpPOBHE CpEAHEro OOIIero
oOpazoBanus orBogutcsi 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11
KJ1acce — 68 yacoB (2 yaca B HEJIET0).

[Ipenmaraemslii B mporpaMMe o (Gu3HKe nepeueHb Ja00paTOPHBIX U MPAKTHYECKUX
paboT sABISETCS PEKOMEHI0BAaHHBIM, YIUTENh JIeJacT BRIOOp MPOBEACHUS JTA00PATOPHBIX
paboT U ONBITOB C YYETOM MHAUBUAYATBHBIX OCOOEHHOCTEN 00yUYaroImuXCs.



COJEPKAHUE OBYUYEHUA
10 KUIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI0 MO3HAHUS

dusnka — Hayka o mnpuponae. HayuHble METOABI MO3HAHUS OKPYKAKOLIETO
Mmupa. PoJib 3KcriepuMeHTa v TEOPUHU B MPOLECCE MTO3HAHUS IPUPOIbL. IKCIIEPUMEHT
B (pusuke.

MopenupoBanue (GU3NYECKUX SIBIEHUN M TpoleccoB. HaydHbie TUmoTes3bl.
duznyeckre 3aKOHbI U TEOPUHU. ['paHUIBI TPUMEHUMOCTU (PU3UUYECKUX 3aKOHOB.
[IpuHLMT COOTBETCTBUS.

Pons u Mecto ¢u3uku B (GOpMHUPOBAHUM COBPEMEHHON HAy4YHOM KapTHHBI
MHUpPA, B TPAKTUYECKOUN JAEATEIHbHOCTHU JIIOACH.

Jlemoncmpayuu

AHanoroBeie W MUGPOBBIE H3MEPUTEIBHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JTATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHHSI.
Cucrema otcuéta. Tpaekropusi.

[Tepemenienue, cCKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCThb) U
YCKOPEHUE MaTepUaIbHOW TOYKH, HUX IMPOEKIUU HAa OCHU CHUCTEMBI KOOpIUHAT.
CiioxeHue nepemMenieHnii u CI0KEeHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHEHOE nBWxKeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPE€HHUS, NyTH U NEpPEeMEIICHUA
MaTepuaabHOW TOYKH OT BPEMEHHU.

CBoboHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaCHUS.

KpuonuHeitHoe nBukeHue. J[BuxeHne MaTepruaibHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM O MOJAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHASI CKOPOCTb.
[Tepuon u yactora obparieHus. L{leHTpocTpeMUuTEILHOE YCKOPEHHE.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUAOMETD,
JBU)KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIE MIEpeaayuH.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBKCHUSL.

[IpeobpazoBaHue IBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[lageHue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTRE.

HaOnronenune ABWKEeHHS Tena, OPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpagnenue ckopocTy pu ABUKEHUU 0 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JIBHXKEHHUS C LENBIO ONPEACIICHUS] MIHOBEHHOMN
CKOpOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY MYTSIMHU, NPOWICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JNBUKEHUH C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBMKEHUS 1IapyKa B BA3KOU KUJIKOCTH.

N3yuenue aBmkeHus Tena, OpOIeHHOr0 rOpU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCcTH  ['amunes.  Ilepeeit  3akoH  HeroToHa.
HNuepuuanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa 114
MaTEPUAIBHOU TOYKH. Tpernit 3akoH Hbr0TOHA 1JIs1 MAaTEPUAIBHBIX TOYEK.

3akoH BcemupHoro TtiaroreHud. Cuia Tsokectr. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenust (okos, CkoiabxeHus, kauenusi). Cua tpenus. Cyxoe
Tperue. Cuia TpeHusi CKOJbKEHUs! U cuiia TpeHus nokos. Koapdumuent Tpenus.
Cuna conpOTUBIICHUS MPH IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTtynaTenpHOE U BpamaTeabHOE JBUKEHHE aOCOMOTHO TBEPIOTO Tea.

MOMEHT CHuJIBI OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl. YcnoBud
paBHOBeCUS TBEPAOIO TEa.

TexHu4eckue yCTpOWCTBA M MPAKTHYECKOE IMPUMEHEHUE: TMOIIINITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenune nHepLUU.

CpaBHeHUE MacC B3aUMOACHCTBYIOMIUX TET.

Bropoii 3akon Hprotona.

N3smepenue cui.

CrnoxxeHue CHIL

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpeHHOM MO IbEME U TTaJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomul

W3ydyenune nrkeHusi Opycka 1o HaKJIOHHOM TIIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKHUHE U
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

HccnenoBanne ycliOBUMII pPaBHOBECHS TBEPAOTO TeENa, HUMEIOMIETO OCh
BpaILlCHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuKe

Nmvnynbe MarepuadbHOM TOYKH (Teia), CHUCTEMbl MaTepHAIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITyJIbCa TeJla. 3aKOH COXPaHEHMUS HMITYJIbCa.
PeakTnBHOEC NBHIKCHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuajbHOM TouykH. Teopema 00 H3MEHECHHH
KMHETUYECKOW SHEPTUM.

ITorenmuanbHas SHEprusl. IToTrenmuanbHas SHEprus yIpyro
nedhopmMupoBaHHOM NIPpYykUHBL. [loTeHIIMaNbHAS SHEPTHUs Tesia BOJIU3U TOBEPXHOCTH
3emMin.

IToTenmuanbHbIC u HEMOTCHIIMAIbHBIC CHUIBI. CBs3b paboThI
HETIOTEHIUAJIBbHBIX CUJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHMSI MEXAHUYECKON YHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHHU4YeCKre YCTpOWCTBA M NMPAKTUUECKOE MPUMEHEHHE: BOJOMET, KOIED,
MPY>KUHHBIA MUCTOJIET, ABUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[Tepexoa moTeHIMANTBHON YHEPTUHN B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBI JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanre cBsizu pabOThl CUJIbI ¢ U3BMEHEHUEM MEXaHHYECKON 3HEpruu
TeJla Ha IPUMEPE PACTSIKECHUS PE3UHOBOTO XKTYTa.

Paznen 3. MogekyasipHas pu3suka ¥ TepMOAMHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOI meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICUCTBUS YaCTUI[ BemecTBa. MoJenmu CTpOEHHUS Ta30B, XUIKOCTEU U
TBEPJIBIX TEJI U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3Mepsbl Mosiekyil. KonnuectBo BemiectBa. [loctostnHass ABorajipo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenscus.



Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUM HJCabHOTO raza. AOCONIOTHas TeMmIepaTypa Kak Mmepa
CpEIHEM KWHETHYECKOW SHEPrMU TEIUIOBOTO JBMKEHMs yacTtuil rasa. lllkana
temrepatyp KenbBuna. ['a3oBbie 3akoHbI. Y paBHeHHe MeHaeneeBa—KnanenpoHa.
3akoH JlanbToHa. M30mpouecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mnpeacTaBiIeHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3ooapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOCHME BellecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COCIMHEHUM.

OnpiThl 110 U PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOTO ABMXKECHHUS.

Mopens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHNE CYyILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mojienb, WILTIOCTPUpPYIOLIAsk IPUPOY AABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHUE COCTOSAHUS MCAJIBHOrO rasa,
M30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE WM3MEpPECHUU
00b€Ma KOMHATHI, JaBJICHUS U TEMIEPaTyphl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKY MapaMETPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMoaunamMuueckass cucrema. BHYTpeHHssE dHEprus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHenus. KoinuecTBo TEIIOTH U pabota. BHyTpeHHss
SHEpPrusi  OOHOATOMHOTO  HJACAIbHOrO  rasa. Buael  Temmonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIMSA, U3JIyUYCHUE. Y JeIbHAs TEIUIOEMKOCTh BEILIECTBA.
KosmmuecTBo TemnoTsl npu tenionepeaaye.

[lonsiTue 006 amumabatHoM mporecce. I[lepBbIii 3aKOH TEPMOJWHAMUKH.
[IpumeHnenne mepBOro 3akOHAa TEPMOJIMHAMHUKHU K H3omporeccam. ['padudeckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTtuMocTh MPOIecCoB B MPUPOIE.

TernoBble  MamuHbl.  [IpuHOUMIIBI ~ AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus SHEPrHUM B TEIUIOBBIX MammuHax. KoaduiueHT mone3Horo
nericTBus TeroBol MammHbL. [lukn KapHo m ero kodpduIMeHT IOJIE3HOTO
JEHCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETUIOIHEPTETUKH.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUraTellb
BHYTPEHHETO CTOPaHMsl, OBITOBON XOJOAUIBLHUK, KOHJIUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpEeHHEH HSHEPrud Tella MPU COBEPIICHHH DPAOOTHI: BBUIET
npoOku u3 OyTBHUIKM TOJ JIEWCTBUEM CKAaTOro BO3JyXa, HarpeBaHue d¢dupa B
JaTYHHOU TpyOKe myTEéM TpeHus (BUICOAEMOHCTpAIu).

N3menenune BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OnbIT N0 a1nabaTHOMY PACUIUPEHHIO BO3/1yXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, JBUTATENISI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue yaenpHON TEMIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHjaeHcauus. VMcnapenue u kuneHue. AOCONIOTHas U
OTHOCUTENbHAsI BIAXHOCTh BO3Ayxa. HacklleHHbld map. YjeilbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHHUS.

Tépnoe Teno. Kpuctannuueckue u amopdHbie Tesna. AHU30TPONUs CBOMCTB
kpuctamioB. Kugkue kpuctamwisl. CoBpemMeHHble MaTepuaibl. [lnaBinenHue wu
KpucTay3anus. Y aenapHas Tersora miaasieHus. Cyonumanus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETpP H
ICUXPOMETP, KATOPUMETP, TEXHOJIOIMU MOJYYEHHUsS] COBPEMEHHBIX MaTe€pHaloOB, B
TOM YHMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoliCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUU.

CnocoObl U3MEpPEeHUS BIAXKHOCTH.

Habmronenne HarpeBanust U MJIaBICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMoHCTpanys KpuCTalIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuKka
Tema 1. Inekmpocmamuxa
DJeKTpU3anus Tei. DIEKTPUUECKHM 3aps. J[Ba BUa SEKTPUUECKUX 3apsII0B.
[IpoBOAHMKM,  AUAIEKTPUKM W TNOJYNPOBOJHUKH. 3aKOH  COXpPAaHEHUS
ANEKTPUYECKOTO 3aps/ia.
B3aunmonerictBue 3apsaaoB. 3akoH Kynona. ToueuHbl dneKTpUUECKUi 3apsi.
Onektpuueckoe mone. Hanpspk€HHOCTh  dnekTpuueckoro  modsd.  [IpuHnumn



CYHNEPHO3ULIUNA IIEKTPUYECKUX MOJEH. JIMHUM HanpssKEHHOCTH DIJIEKTPUYECKOTO
0JIA.

Pabota cun anekrpoctatuueckoro mods. [lorennuan. PazHocTs moTeHIIMANOB.
[IpoBOAHMKM M [UPJIEKTPUKUA B DJIEKTPOCTATHYECKOM moJie. Jludnexkrpruueckas
POHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHJEHCAaTopa.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, dJIEKTPOCTaTHUECKass 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHbBIN anmnapar, CTPyHUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHIUII JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpoBOAHMKH B JIEKTPOCTATUYECKOM IOJIE.

DIJIEKTPOCTATHYECKAs 3alUTa.

JIMPAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOLIAIN
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U TUDJIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

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

DIJIEKTPUYECKUM TOK. YCIOBUSL CYHIECTBOBAHUA DJJIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsoxenue. 3akon OMa 1151 y9acTKa LETH.

DIEKTPUYECKOE CONPOTUBIEHUE. YJEIBbHOE CONPOTHBIECHUE BEIIECTBA.
[TocnenoBarenbHOE, TApaUIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora nsnektpuueckoro Toka. 3akoH JDxoyns—JleHma. MoHOCTb
ANEKTPUYECKOTO TOKA.

DNEeKTpOABHKYLIAsl CUJIa U BHYTPEHHEE CONPOTUBIEHUE HCTOYHHKA TOKA.
3akoH Oma J171s1 TOJTHOM (3aMKHYTOM) 35ieKTpryeckoi nenu. KopoTkoe 3aMbIKaHue.

ONeKTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUS METAJLUIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX MYyYKOB.

ITonynpoBOAHUKH. CobcTBeHHas " IIPUMECHAs IIPOBOAMMOCTD
noJyrnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

OneKkTpuyecknuidi TOK B pacTBOpax M paciuiaBaX  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALIMS. DIEKTPOJIN3.



DJIEKTpUUECKUM TOK B Trazax. CaMOCTOATEIbHBIA U HECAMOCTOSITEIbHbBIN
pa3psan. Monuus. [Liazma.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJIbTMETpP, pEOCTaT, HCTOYHUKH TOKA, ODJIEKTPOHArpeBaTeibHble MPUOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIECHUS, BAKYYMHBIN MO/,
TEPMUCTOPBI U (POTOPEIUCTOPHI, NOTYTIPOBOIHUKOBBIN U0/, TalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX NPOBOJAHHMKOB OT JJIMHBI,
IUTOLIAAM MTONIEPEYHOr0 CEUEHUs U MaTepHaIa.

CMenaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsiMmoe wu3MepeHHe >IeKTpoABMKYIIEeH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHEI0 CONPOTUBIICHUSI.

3aBUCUMOCTb CONIPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE AJIEKTPOITUTOB.

HckpoBoi pa3psia ¥ IPOBOJAUMOCTE BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmuvie pabomul

N3ydyeHune cMeaHHoro COeAMHEHUSI PE3UCTOPOB.

N3mepeHne >7meKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOnronenue snexrpoinusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyHIECTBISIETCS C
YU4ETOM COJAEPkKATEIbHBIX MEXKIPEAMETHBIX CBS3€d € KypcaMH MAaTEMaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimus, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAY4YHOI'O
NO3HAHMS: SBJICHHE, HAay4HbIH (hakT, TUMoTe3a, (Qu3uvecKkas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCTIPUMEHT, MOJCIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelleHHEe CUCTEMBl ypaBHEHWH, JuWHEWHas (QyHKUHS,
napabosna, rurnepOosa, ux rpauKd U CBONCTBA, TPUTOHOMETPHYECKUE (DYHKITHH:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanudeckoe JBWKEHHUE B )KMBOW mpupojae, Auddysus, ocMoc,
TETIOOOMEH KHMBBIX OPraHU3MOB (BU[BI TEIUIONIEPEIaUH, TEIUIOBOEC PABHOBECHE),
JIEKTPUYECKUE SIBJIEHUS B )KMBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEN U ra3oB,



DJICKTPUYECKHE  CBOMCTBA  METAVIOB,  DJIEKTPOJIMTUYECKAs]  UCCOIHAITUS,
raJibBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
yu€T TpEeHHs] B TEXHUKE, TMOIIIUITHUKN, HUCIOJIb30BaHUE 3aKOHA COXpaHEHUs
UMIyJbca B TEXHHKE (pakera, BOAOMET W JpyTHe), ABUTATEIh BHYTPEHHETO
CrOpaHus, apoBas TypOWHA, OBITOBOW XOJOMWIHHHUK, KOHIUITMOHEP, TEXHOJIOTHH
MOJyYEHUSI COBPEMEHHBIX MATEpHAJIOB, B TOM UHCJIEC HAHOMATEpHAaJOB, W
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3aIlUTa, 3a3€MJICHHE JJICKTPONpPHOOPOB,
KCEPOKC, CTpYWHBIT IPUHTED, AJIEKTPOHArpeBaTEIbHBIC pUOOPBHI,
AJIEKTPOOCBETUTENIbHBIE TIPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Macnummnoe nojie. InNeKmpoMazHUMHAA UHOYKUUA

[TocTrossHHBIE MarHUTHL. B3anmMonencTBUE NOCTOSHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMU. [IpUHIUI CyIIeproO3UIIMY MArHUTHBIX ITOJIEH.
JIuHnM MarHuTHOM WHAYKUMHM. KapTuHa JMHWUNA MarHUTHOW WHIYKLMM I10JIS
MIOCTOSIHHBIX MarHUTOB.

MarautHOoe T10J€ TPOBOJHHUKA C TOKOM. KapTuHa JnWMHUN WHIYKUUH
MAarHuTHOI'O MOJIA JUIMHHOTO NIPSIMOIO NPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTYIIKX ¢ TOKOM. OnbIT OpcTena. BzanmoencTBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HAIIPABJICHUE.

Cuna Jlopenua, €€ MOyJib U HaIIpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTHILIbI
B OJTHOPOJIHOM MarHUTHOM moJie. Pabota cuner Jlopenna.

SIBneHne DIIEKTPOMArHUTHOW MWHAyKIMHM. [lOTOK BEKTOpa MAarHUTHOM
UHAYKIUU. OJNEKTPOJABIXKYIIAs CWJIA HMHAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu dapanes.

BuxpeBoe nsnexkTpuyeckoe mosie. DJEKTPOJBIKYIIAA CUJIa HHAYKIUU B
IIPOBOJIHMKE, JBHKYLIEMCS MOCTYIIATEIbHO B OJTHOPOJIHOM MArHUTHOM IOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJIEGHME CaMOMHAYKUWU. OJEKTPOJABIKYLIAs — cuia
CaMOMHIYKLIUH.

OHeprusi MarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: IOCTOSHHbBIC
MarHuThl, JJIEKTPOMArHUThI, OJJIEKTPOABUIATEb, YCKOPUTEIU DJIEMEHTapHBIX
YaCTUL, MHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOTO MyYKa MArHUTHBIM T1OJIEM.

JIMHUY MHIYKIIUA MarHATHOTO TIOJIS.

B3aumopericTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HeuctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJINTA.

SIBiieHUE IEKTPOMArHUTHOW MHYKIIUH.

[IpaBuio Jlenua.

3aBUCUMOCTbD JJICKTPOJBHXKYIIEH CHUJIbI MHIYKIUA OT CKOPOCTH M3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopvie pabomoi

N3ydyeHre MarHuTHOTO TOJISl KATYIIKU C TOKOM.

HccnenoBanne AeiCTBUSA MOCTOSIHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW MHTYKIIUH.

Pa3znea 5. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJEOaHMS.
[Mapmonunyeckue konebanus. [lepuon, vacrora, ammiutyga u ¢dasza KojeOaHUM.
[IpyxvHHBIN MasTHUK. MaTteMaTU4eCKU MasATHUK. YpPaBHEHUE TaPMOHUYECKUX
kosebanuii. [IpeBpaiienrie sHeprun Mpy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B
UJCAIbHOM KOJEOaTeIbHOM KOHTYpE. AHAJIOTHUS MEXKIy MEXaHHMYEeCKUMH WU
ANEKTPOMarHuTHeIMU KoJjiebanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUHU B UJICATHLHOM K0JIeOaTeIbHOM KOHTYE.

[IpencraBienue o 3aryxaroumx KojieOaHUsX. BBIHYKIEHHbIE MEXaHUUECKHE
kosnebanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJieOaHuUs.

ITepemennbiii  Tok. CHHYCOMIANBbHBI TEPEMEHHBI TOK. MOIIHOCTD
NEPEMEHHOT0 TOKAa. AMIUINTYJHOE M JEWCTBYIOIIEE 3HAYEHUE CHUJIbI TOKAa M
HaIPsKECHUS.

Tpanchopmarop. [IpousBoacTBo, nepeaada U NOTPEOICHUE AIECKTPUUECKOM
SHEPrUM. IJKOJIOTUUECKUE PUCKHU MPHU MPOU3BOJCTBE AIEKTpodHEepruu. Kynbrypa
WCTIOJIb30BAHUSA 3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHu4eckue yCTpOMCTBA MU NIPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIMHUM JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJeOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYeCKUM MasiTHUK).



Hab6mronenue 3aTyxaromux KoieOaHuu.

HccnenoBanrie cBOWCTB BBIHYXACHHBIX KOJIEOAHUN.

Hab6monenne pe3onanca.

CB0OOTHBIE IIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuminorpaMmsl (3aBUCHUMOCTU CUJIBI TOKA M HANPSKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu TOCHENOBATEIBHOM COEAUHEHHWH PE3UCTOPa, KATYLIKH
WHIYKTHUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY AAEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonmol

WccnenoBanre 3aBUCUMOCTU MEepUoJa MajbiX KoJieOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

NccnenoBanue nepeMeHHOTO TOKA B LIETH U3 MOCJIEI0BATENBHO COSAMHEHHBIX
KOHJIEHCATOPa, KAaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNHbBIE 60JIHbL

Mexanudeckue BOJIHBI, yclioBus pacnpoctpaneHus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W MPOJIOJIbHBIE BOJIHBI.
WNuTtepdepenius u audpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BekropoB E, B, V B anexktpomarautHoi BosnHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOIsSpu3auus, JUPpaKkus,
unTeppepenuus. CKopocTb 3JIEKTPOMATHUTHBIX BOJIH.

[IIxana >MeKTPOMarHUTHBIX BOJIH. [IpMMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IprHIMIBI pagnuoCBs3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOUIEH CPEIbL.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YIbTPa3BYKOBasl JAMArHOCTHMKA B TEXHUKE M MEAUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBanue 1 pacpOCTPaHEHHUE MOMEPEUHBIX U MPOJOIbHBIX BOJIH.

Konebnromeecs Te10 Kak HCTOYHUK 3BYyKa.

HabGmronenne oTpakeHus M MPEeTOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenune natepdepenniuu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenune cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTMTYIOW M
94acTOTOM KoJIeOaHUH.



HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEJIOMIICHHE,
noJsspusanys, rudpakius, nHTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckass onrtuka. IIpsMoiMHENHOE pacnpoCTpaHEHHUE CBETa B
omxHOpoaHOU cpeae. JIyu cBera. ToyeUHbIM UICTOUYHUK CBETA.

Otpaxkenne cBera. 3aKoHbI OTpakeHus cBera. [locTpoeHue m300pakeHun B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MpeTOMIICHHs cBeTa. AOCONIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPAXKEHHSI.

Hucnepcus ceeta. CioxHbIl cocTtaB Oenoro cseta. LIBerT.

Coluparoiue u paccerBaroliye JuH3bl. ToHKas TuH3a. DOKyCHOE pacCTOSHUE
U ONTHYECKasl cujia TOHKOM JuH3bL. [locTpoeHre n300pakeHuil B COOMpArONUX U
paccenBaroImMX JuH3ax. @opMyiia TOHKOM JIMH3bI. Y BEIMYEHUE, TaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBast ontuka. WuTepdepenuuss ceta. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOMIOACHUST MaKCMMYMOB U MHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudpakus cBera. JudpakiuuoHHas pemérka. YCIoBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMYMOB TIpM MaJCHUM MOHOXPOMATHYECKOIO CBeTa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus cBera.

TexHu4yeckue yCTpOMCTBA M TMPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOCKIUOHHBIA amnmapaT, MHUKPOCKOIM, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(paKMOHHAS pElIETKA, MOJISIPOU/I.

Llemoncmpayuu

[IpssmMonuHeiHOE pPacHpOCTpaHEHUE, OTPAXKEHUE W MPEIOMIICHHE CBETa.
OnTuueckue nprudOpBl.

[TomHOE BHYyTpEeHHEE OTpaxkeHne. Mozenb CBeTOBOAA.

HccnenoBanre CBOMCTB H300paKeHUH B JTMH3AX.

Monenu MUKpOCKoIia, TeJecKomna.

HaGmronenne naTepdepeHinm cBera.

Hab6mronenune nudpaxiuu ceera.

Habmronenne nucrnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydenne ciekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Hab6mronenne monsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenune nokazaresns nNpeaoMiIeHus: CTeKIa.



HccnenoBanre cBOMCTB H300paKeHUH B JIMH3AX.
HabGmronenue nucnepcuu ceera.

Pa3nesn 6. OCHOBBI CIEIHAJIBHON TEOPUHA OTHOCUTEIBLHOCTH
['pasuIEl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [[ocTynaTel crienuanbHON
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTb MOIYJS CKOPOCTH CBETa B BAKYYyME,
MPUHIIUIT OTHOCUTEIIbHOCTHA DUHILTENHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJIJIEHUE BPEMEHHM M COKpAILEHUE
JUTVHBI.
OHEpPrust U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.

CBs13b Macchbl C 3HEPTUEN U UMITYJIbCOM PEISTUBUCTCKONM YACTHULIBI. DHEPTHs
TIOKOSI.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmot K8AHM OGO ONMUKU

®oronsl. @opmyna [lnanka cBsi3u s3HEeprun GOTOHA C €r0 YaCTOTON. DHEPrus
U UMIYJbC (HOTOHA.

OtkpeiTue u ucciegopanue Gporoddpdexra. OnbiThl A. I'. CtoneroBa. 3akoHbI
dbotorddekra. YpaBHenue OuHiuTeriHa st pororddexra. «KpacHas rpanuiiar
dboTtorddekTa.

JaBnenue cBera. OmnbiTel 1. H. JIeOeena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboToIaTUUK, COJIHEUHAs OaTapesi, CBETOIUOI.

Llemoncmpayuu

®oto3(hPeKT Ha YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3aKk0HOB BHEHTHETO GoTodPdekTa.

Cseroamon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuio 0 -4acTHIL.
[Imanerapnas mogmens aroma. lloctymater bopa. U3nyduenue u mnornomnieHue
(GOTOHOB TpW TMEepexojie aroMa C OJHOTO YPOBHS SHEPIHHM Ha Jpyroi. Bumsr
criekTpoB. CHEKTp YpOBHEN SHEPrUU aToOMa BOJIOPO/IA.

BonHoBsie cBoiicTBa yactuil. Boausl e bpoiisa. KopnyckylsipHO-BOITHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U31yYEHHE.

TexHu4eckue yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Monens onbita Pesepdopna.

Onpenenenue JIMHBI BOJIHBI JIa3epa.

HabGmronenue nuHelyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

HabGmronenne nuaeityaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKAa3bIBAIOIINE CJIOKHOCTb CTpOeHHs sapa. OTKpsITHE
paanoaktuBHOCTH. OnbIThl Pe3epdopaa no onpeaeneHuto coctaBa paJuioakKTUBHOIO
m3nydenus.  CpoiictBa  anbga-, Oera-, ramma-usiydyeHus.  BuusHue
PaAOAaKTUBHOCTH HA JKUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnan. OJEKTPOHHBIM U TO3UTPOHHBIN Oera-pacman. ['amma-
U3JIydeHUE. 3aKOH PaAMOAKTUBHOTO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifpe. A nepHblie cuibl. JleekT macchl spa.

SnepHble peakuuu. JleneHue U CUHTES sIep.

Anepusiit peaktop. Tepmosinepublii cunte3. [IpobiieMbl W TEPCHEKTUBBI
SAIEPHON SHEPrETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DneMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.

Mertobl HAOIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

®dyHaaMeHTanbHbIe B3auMoAecTBUSA. ENMHCTBO (pr3nyeckoil KapTUHBI MHpA.

TexHuyeckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
BuiibcoHa, sinepHblil peakTop, aToMHast 0omoa.

Llemoncmpayuu

C4€TurK MOHU3HUPYIOIINX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanre TpeKOB YacTUL (110 TOTOBBIM (hOTOrpadusim).

Paznen 8. DjeMeHTBI ACTPOHOMNM U ACTPOPUZUKH

Otanbl pa3BUTHs acTpoHOMUU. [IprUKIIagHOE U1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3Bé3aHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBUKEHHE.

ConHeuHas cucrema.

Connue. Connewnass axktuBHOCTb. McrouHuk sHeprum ConHua u 3BE3N.
3BE3MBI, UX OCHOBHBIE XapPAaKTEPUCTUKH. JMarpaMma «CHEKTpaJbHBIM KJIACC —
CBETHUMOCTb». 3BE3NBI TJIABHOM IMOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» [JI1 3BE3]l TJIABHOM IOCJIEI0BATEIIbHOCTH. BHYTpeHHEE CTpOEHHE



3B€311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKACHUU U 3BoJtonuu CoyHIa U
3BE3]1. DTambl )KU3HU 3BE3].

Muieunsiii ITyte — nama INanaktuka. Ilonoxkenuwe u aBuwkeHue CoJiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbsl. YEpHBIE ABIPHI B sApax
rajakTUK.

Bcenennas. Pacuimpenue Beenennoit. 3akon Xa06ia. Pa3beranue ranakTuk.
Teopus bonbiioro B3peiBa. PeIuKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie nmpoOaemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUH 11 ONpeIeTICHUs TOJIOKEHUSI HeOECHBIX 0OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31s1 CEBEPHOTO MOMYIIAPUS U IPKUE 3BE3/BI.

HaoGmonenus B teneckon Jlynsl, mianet, Mieunoro [lytu.

Oo6o01maoiee NOBTOpPEeHNE

Ponp Qusukn u acTpoHOMHHM B IKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOW M 3TUYECKOM cdepax AesITeIbHOCTH YeTOBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUH B COBPEMEHHOW HaYyYHOU KapTUHE MHpA, POJib (PU3NYECKONH TEOPUH B
(dbopMUpOBaHUU MpEACTABICHUIN 0 (PU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBl MHpa B OOIIEM psJy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJCTABJICHUN O PUPOJIE.

MexknpeaMeTHbie CBSI3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kimacce ocymecTBIsi€TCs C
Y4ETOM COJCPKATEIbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcaMH MATEMATHUKH,
OMOJIOrMH, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHUEM METOJOB HAY4YHOIO
MO3HAHUSA: SBJICHUE, HAyYHBIH (DaKT, THMoTe3a, (PU3MYECKash BEIWYWHA, 3aKOH,
TeOpus, HaOIIOEHUE, SKCIIEPUMEHT, MOJECIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelIeHHWE CHUCTEMBl YPaBHEHUH, TPUIOHOMETPHUYECKHUE
(yHKIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX IMPOEKIHUH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
IPOM3BOJHBIE JJIEMEHTAPHBIX (YHKIMHA, TPHU3HAKA TOM00WS TPEYroJbHUKOB,
OTIpeJIeIICHNE TUIONIAIN THIOCKUX PUryp u 00bnEmMa Tel.

buonocusn: »nekTpuyeckue SBICHUS B JKUBOW MPHUPOJE, KoJieOaTelbHbBIC
JIBWXKEHUSI B )KMBOW MPUPOJIE, ONTHYECKUE SIBIICHUS B KUBOU IPUPOAE, NECUCTBUE
paJnanuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl 00Pa30BaHMS KPUCTALITUYESCKON PEmETKN, CIIEKTPATbHBIN aHaN3.



l'eocpaghua: wmarHUTHBIE TIONIOCAa 3EMJIM, 3aJIeKW MArHUTHBIX PV,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCCHHIM.

Texnonocusa: JNWMHUAM DJIEKTPOIEpeaady, TEHEpPaTOp IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTENb, UHAYKIIMOHHAS I€Yb, pajap, pPaauoNpUEMHHUK, TEJIEBU30D,
anTteHHa, tenedon, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpenamera «@Pu3nuka» HA YPOBHE CpPETHEro O0OIIero
oOpa3oBaHus (0a30BbIM YPOBEHb) JOJKHO OOECHEUUTh JOCTUKEHHUE CIIEIYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDHI

JIn4HOCTHBIE PE3YyIbTAaThl OCBOCHUSI yueOHOTro npeamMera « Ou3nKay JOJIKHbI
OTpaXXaThb TOTOBHOCTH M CIIOCOOHOCTh OOYYarOIUXCA PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH MO3WIUEN JIUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO
ONBITA U OMNbITA JICATEIBHOCTH B MPOILIECCE PEaTn3allui OCHOBHBIX HAIPaBIICHUU
BOCIIUTATEIHOUN JAESATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA O0YYaIONMIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCHUIICKOr0 OOIIECTBA;

OPUHATHE  TPAJAWIMOHHBIX  OOIEYETIOBEUECKMX TYMAaHUCTUYECKHX |
JNEMOKPATUYECKUX IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AESITEIBHOCTh B MHTEpPECAX TPa)xIaHCKOTO
00IIIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pPa30BaTEILHON OPraHU3aIlnu;

yYMEHHUE B3aUMOJIECTBOBATH C COLIMATIbHBIMU MUHCTUTYTAMH B COOTBETCTBHH C
X QYHKIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH POCCUICKOM IpaskTaHCKON MACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOUIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OpPUEHTHUPYACh HAa MOPaJbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NEATETbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYIyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npucyuiero (pu3n4eckoi Hayke;

5) Tpy10BOro BOCHIUTAHMS



MHTEPEC K pa3uuHbIM cdepam mpodhecCHOHATBHOW NEATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3HKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyie mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOpPa30BaHUIO B 0OJIACTH
(bu3KMKY HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JOrM4ecKOro BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKONW KYJIbTYPhl, OCO3HaHUE TIJI00aTBHOTO
XapakTepa SKOJOTUYECKUX TTPOoOIIieM;

IUTAHUPOBAHUE U OCYILIECTBIICHUE JEHCTBUI B OKPYKAIOIIEH cpejie Ha OCHOBE
3HAHMS 1eJIeW YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTRA;

pacuIMpeHre OMbITa JAEITEIbHOCTH SKOJOTWYECKOM HAMpaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAaHUH TI0 (PHU3UKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUICCKON HAYKH,

OCO3HAaHWE IICHHOCTH HAYYHOW JCSITCIIBHOCTH, TOTOBHOCTH B IIPOIECCE
U3YYCHHS (PU3UKH OCYIIECTBIISATH MPOCKTHYIO M UCCIEA0BATEIbCKYIO IEATEIbHOCTD
WHAVNBUAYAJIHHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Ba3oBble Jjoruueckue J1elicTBUA:
CaMOCTOSITeILHO  (opMynMpoBaTh W aKTyaJlU3UpPoOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENsATh ILEIU JEATCIBHOCTH, 3aJaBaTh IAapaMeTpPbl U KPUTEPUU HUX
JIOCTHKCHUS,
BBISBJISAITH 3aKOHOMEPHOCTM UM TPOTUBOPEUMS B  pacCMaTpUBAEMBbIX
(bU3UYECKUX SBIICHUSX;
pa3pabaThiBaTh IJIaH PELICHUS MPOOJIEMbl C YUETOM aHAIM3a HUMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JIEATEIBLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUM ACATEIbHOCTH,
KOOPJAMHUPOBATH U BBITIOJIHITE pabOTy B YCIOBUSIX PEaTbHOT0, BUPTYATIHLHOTO
Y KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH >KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBarebCcKHe AeliCTBUA .
BJIaJICTh HAYYHOW TEPMUHOJOTHEW, KIIOYEBBIMU MOHATHSIMH U METOJIAMU
(u3HUECKON HayKU;



BJIQ/ICTh HABBIKAMHU YUEOHO-HUCCIEAOBATEIBCKON U MPOCKTHOMW NIEATETLHOCTH
B 00sactu (HU3MKU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PEIICHUsS 3a/iad (U3HUYECKOTO COJepKaHUsl, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB MTO3HAHNS,

BJIQJIETh BUJIAMU JCSITEIBHOCTA MO TIOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIpPETAllY, MPeoOpa3OoBaHUI0 M MPUMEHEHUI0 B PA3JIUYHBIX Y4YEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IAHUU YU4E€OHBIX MPOEKTOB B 0071aCTH HUBHKHY;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ pelleH!s, HAXOAUTb apryMEHThI JIJIs TOKa3aTeIbCTBA CBOUX
YTBEPKJICHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh IIOJIYyYCHHbIE B XOJ€ PpEIICHHUs 3aJayd  pe3yJbTaThl,
KPUTHUYECCKH OIICHUBATh WX JIOCTOBEPHOCTH, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (OpPMYIUPOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIHPHOCTH, B TOM YHCJIE TIPH U3yUYeHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

YyMETh IEPEHOCUTh 3HaHUSA 10 (HU3UKE B TPAKTHYCCKYIO 00IacTh
KU3HEICATCILHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTAaTh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTIOIXO/IbI U PEIICHHS,

CTaBUTH MIPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIa/ICTh HaBBIKAMH IOJTydeHUs WHOOpMAIUU (HU3UIECKOTO COICP)KAHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBLHO OCYIICCTBISITH IIOWCK, aHAJM3,
CUCTEMATH3AINI0 W HWHTEPIPETANni0 WHOOPMAITUU Pa3IUIHBIX BUAOB U (opm
IIPEICTaBICHUS;

OIICHUBATH JOCTOBEPHOCTh MH(OpMAITUH;

UCIIOJIB30BaTh  CPEJCTBA  WH(MOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PENICHUU KOTHUTHWBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX
3a7a4 ¢ COOJII0ICHNEM TPeOOBaHUM SPrOHOMUKHU, TEXHUKHU 0€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX W AITHYECKUX HOPM, HOPM HWH(DOpPMAIIMOHHOM
0e30ITacCHOCTH;

CO37aBaTh TEKCThl (PU3WUYECKOTO COACPXKAHUS B PA3TUYHBIX (opMarax C
y4€TOM Ha3HadYeHMsI HH(OOPMAIIUU U 1IEJIEBON ayTUTOPUH, BHIOUPAsT ONTHMATHHYIO
dbopMy TpeicTaBICHUS U BU3yaJIU3aIiH.

KoMMyHUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS:
OCYUIECTBJIATH OOIIEHHE HAa YPOKaxX (PU3UKHU U BO BHE-YPOUHOU JIEATEIHHOCTH;
pacro3HaBaTh NPEANOCBUIKM  KOH(DIMKTHBIX CHUTyallMd W CMsT4aTh
KOH(DJIUKTHI;



pa3BEéPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PCHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHON M WHIWBUIYyaTbHOU
paboTHI;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JCHCTBHN C Y4ETOM OOIIMX
MHTEPECOB ¥ BO3MOYKHOCTEH KaKJI0T0 WieHa KOJUICKTHRA,

NPUHUMATh LEIM  COBMECTHOW  JIEATENIHOCTH, OPraHU30BBIBATH U
KOOPJMHHUPOBATh JCUCTBUS MO € JOCTHIKCHHUIO: COCTABJIATh IUIAH JCHUCTBHH,
pacrpenessaTh pojau ¢ yd4€TOM MHEHHMH YYaCTHUKOB, OOCYXJaTh PE3yJIbTAThI
COBMECTHO# paboTHI;

OLICHUBATh KaY€CTBO CBOCTO BKJIA/Ia M KaX/IOTO YUACTHUKA KOMAH]IbI B OOt
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIC TPOCKTHI, OICHHUBATh HIACH C IO3UIMH HOBHU3HBI,
OPUTHHAIBHOCTH, PAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIIATh IMO3UTHUBHOE CTPATErHYeCKOE TIOBEJACHUE B Pa3IMUHBIX
CUTYyaIUX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh HHUI[HATHBHBIM.

PerynsiTuBHbIe YHUBepcaJbHbIEe YUeOHbIE 1elCTBUSA
Camoopranuszanus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATENIBHYIO JESITEILHOCTh B OOJACTH
Gu3MKM W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh W (HOPMYyTUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOATENFHO COCTABJISITh IUJIAH PEIICHHS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, TUIaH BBITOJTHEHUS MPAKTUYECKON paboThl C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEAOYTCHHIA;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

pacimpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JeNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpOBaTh €ro, Oparh Ha cebs
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBAThH MTPHOOPETEHHBIN OTIBIT;

Croco0CcTBOBaTh (DOPMUPOBAHHUIO W TMPOSBICHUIO JSPYIUIMH B 00JACTH
(U3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHBI HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BJIaJICTh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKCMM  KaK  OCO3HAHMS
COBEpIIACMBIX JICUCTBUA WM MBICIUTCIBHBIX IIPOIECCOB, WX pE3YyJIbTAaTOB M
OCHOBAHHUI;

WCIIOJIB30BaTh MPUEMBI PeIICKCUU TSI OIICHKU CHUTYyaIlMH, BRIOOpAa BEPHOTO
pEIICHMUS;



yMETb OLEHUBAaTh PHUCKH U CBOEBPEMEHHO IPUHHUMATh PEIIEHUS M0 UX
CHI)KEHUIO;

OpUHUMATh MOTHUBBI U apryMEHTBl JAPYIHMX TMpPH aHalM3e pe3ysibTaToB
NesITEeNIbHOCTH;

IpPUHUMATh ce0sl, MIOHUMAasi CBOU HEJIOCTATKH U JIOCTOMHCTBA,;

OpUHUMATh MOTHUBBI U apryMEHTBl APYTHUX TMpPU aHalu3e pe3ysbTaToB
NeSITENIbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B npotiecce nocTrkeHMsI TMYHOCTHBIX PE3YIBTaTOB OCBOEHUS ITPOrPAMMBI T10
bu3uke I YpPOBHS CcpeaHero oOmiero oOpa3oBaHHs Yy 0Oy4arommXxcs
COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN WHTEJUIEKT, Ipeanoaararonmii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIMOHATIHHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOILIMOHAIBLHON CeEpHI,
ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIOUYAIOMIETO CAMOKOHTPOJIb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOILIMOHAIBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMHU, BKIIFOYAIOUIEH CTPEMIICHUE K JOCTHIKEHUIO LIEIU U
yCliexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh HCXOMS W3 CBOMX
BO3MOXKHOCTEH;

AMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
ApYyTuX, YYUTBIBATh €r0 TPHU OCYIIECTBICHHH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIFOUYAIOIINX CITIOCOOHOCTH BHICTPAUBATH OTHOIIICHUS
C IpYTHMH JIFOJIbMU, 3200 TUTHCS, MPOSIBIIATH MHTEPEC U pa3periarb KOH(OIUKTHL.

IHNPEAMETHBIE PE3YJIBTATBI

K xoHiry o0yuyenus B 10 ki1acce npeiMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHON HAay4yHOU KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B PAKTUYECKON IEATEIIBHOCTH JIFOACH;

YUUTBIBATh TpPaHULbl NPUMEHEHUS M3YyYEHHbIX (U3HUYECKUX MOJIENeil:
MaTepHalibHasl TOUYKa, MHEpPLUaIbHas CUCTEMa OTCUETa, a0COIIOTHO TBEPIOE TEIIO,
UJICAJIbHBIN ra3, MOJEIN CTPOEHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] pU PelIeHUH PU3NYECKUX 3a/1ay;

pacno3HaBath (GU3MYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJIPHO-KMHETUYECKOM TEOPUM CTPOCHMS BEIIECTBA U



AIIEKTPOJANHAMUKHU : PABHOMEPHOE U PABHOYCKOPEHHOE NIPSMOJIMHENHOE JIBUKEHHUE,
CBOOOJIHOE TAZICHUE TEJ, JBUKEHUE MO OKPYKHOCTH, MHEPIIHS, B3aUMOICUCTBHE
ten, nuddysus, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUAKOCTEH W TBEPIBIX Te,
U3MEHEHHE O0BhEMa TeJ MpU HarpeBaHUU (OXJIAXKIEHWHU), TEIUIOBOE PaBHOBECHE,
UCIIapEHHE, KOHJICHCAIUS, IUIABJIICHUE, KPUCTAJIM3AlUs, KUIICHUE, BIAXHOCTb
BO3/lyXa, MOBBIIICHUE JABJIECHUS ra3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXIY NapaMeTpaMu COCTOSIHUS ra3a B HM30Mpoleccax, dJICKTPU3ALMs Ted,
B3aUMOJICIICTBHE 3apsiJIOB;

OMHCHIBATh MEXAHUYECKOE JIBIXKEHUE, UCIONb3ys (DU3MUYECKUE BEITUUYMHBI:
KOOpJMHATa, MyThb, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Teja, CuJa,
UMITYJIbC T€Ja, KUHETUYECKash SHEPrus, MOTEHUHUAJIbHAS SHEPIusi, MEXaHUYeCKas
paboTa, MeXaHMYECKass MOIIHOCTh; IPU OMHCAHUMU TMPABWIHLHO TPAKTOBATH
(bU3UYECKU CMBICT HCHOJIB3YEMbIX BEIMYMH, MX OO0O3HAYEHUS] W EIUHUIIBI,
HAXOJUTh (OPMYJIbl, CBSI3BIBAIOIINE JAHHYIO (DPM3UYECKYIO BEIIUYUHY C APYTHUMHU
BEJIMYMHAMU;

ONKMCHIBATh HM3YYEHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBICHUS,
UCTIONB3ysd (U3MYECKHE BEJIMYMHBI: JaBJIEHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAs] SHEPTUsl XaOTUUYECKOTO JBHXKEHHSI MOJIEKYJ, CPEAHEKBAApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(DPUIIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOTO JBHUTATENsl; TpPH OMHCAaHUU
NpPaBUJIbHO TPAaKTOBATh (DU3UYECKUM CMBICH HCIOJIb3YEeMbIX BEJIMYMH, HX
0003HaYeHUsT U E€IUHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(bU3UYECKYIO0 BEIUYUHY C IPYTUMU BEJIMUMHAM;

ONKMCHIBATh U3YUYEHHBIE JJICKTPUUECKHUE CBOMCTBA BEILIECTBA U JJICKTPUUECKUE
siBJICHUsL (MIPOIIECCHI), UCTOB3Ysl (HU3NUECKUE BEIUUYUHBI: DJICKTPUUYECKUM 3apsij,
3JIEKTPUYECKOE TOJIE, HANMPSKEHHOCTDh MOJIA, MOTEHIUAN, PA3HOCTh MOTEHIMAJIOB;
IpY ONHWCAHWHM TIPABWIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIIOJIB3yEMbBIX
BEJIMYMH, WX OOO3HAYEHWS W EIWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
TaHHYI0 (PU3UYECKYIO0 BEIMUHUHY C IPYTUMHU BEIMUYUHAMU;

aHATM3UPOBATh (PU3MUECKHUE MPOIECCHl M SBICHUS, WCIONB3YS (U3HUECKHE
3aKOHBI Y MPUHIMIBL: 3aKOH BceMupHOro Tsarotenus, I, I u 111 3akonsr HeroToHA,
3aKOH COXPAHECHUS MEXAHWYECKOW JHEPrur, 3aKOH COXPAaHCHHUS MMITYJIbCA,
NPUHLUIN CYNEPNO3UIUNA CWJI, MPUHIUII PABHOMPABUS HHEPIHUATBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW SHEPTUM TEILUIOBOTO JABHXKEHHUSI MOJIEKYII C
a0COIOTHOM TeMIlepaTypol, MEePBbIi 3aKOH TEPMOJIMHAMHKHU, 3aKOH COXPAHEHUS
3JIEKTPUYECKOrO 3apsAna, 3akoH KylioHa, mpu 3TOM pas3iauyarh CJIOBECHYIO
(bOopMyTHpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE U yCIIOBHUS (TpaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



00BSCHATh OCHOBHBIC TIPUHITUIIBI ACHCTBHUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh yCIOBUSA WX 0€30MaCHOTO HCIOIh30BaHUS B MTOBCEIHEBHOM
KU3HH,

BBITIOJIHATD JKCIEPUMEHTHI TI0 MCCIENIOBAHUIO (DU3UYECKUX SIBICHUU H
IIPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX W KOCBEHHBIX HM3MEpPEHUH, MpPU STOM
dbopmyIupoBaTh MpoodIeMy/3a/1auy ¥ TUIIOTE3y YU4eOHOTO AKCIIEPUMEHTa, COOMPATh
YCTaHOBKY U3 MPEI0KEHHOTO 000PY10BaHUsl, IPOBOJIUTH OTBIT U (POPMYIHUPOBATH
BBIBO/JIBI;

OCYUIIECTBIISATh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEIUYUH, TIPU
STOM BBIOMpPATH ONTUMAJIBHBIA CIOCOO M3MEPEHHUS W HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJICIOBATh  3aBUCHUMOCTH  MEXAY  (PU3MYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKkcHpoBaTh Pe3yJbTAaThl OJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYHMH B BUE
TaOJINIT ¥ TPaUKOB, AEJIATh BEIBOBI ITO pe3yJIbTaTaM MUCCIICI0BAHNUS,

cobroaTh MpaBuia 0€30MacHOTO TpyJa MPH MPOBEACHUU HCCIETOBAHUM B
pamMKax y4eOHOTO OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATeNbCKOW M MPOEKTHOU
JEATEIHPHOCTH C HCIIOJIB30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000py1I0BaHUS;

pemiaTh pacu€THbIe 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIENbIO,
UCTIOJIb3YsI (PM3MYECKUE 3aKOHBI M TIPUHIIMITEI, HA OCHOBE aHaJIN3a YCJIOBHS 33J1aul
BbIOMpATh (DU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (DOPMYIIBI,
HEOoOXoMUMBIE I €€ pEeIIeHHs, TPOBOJUTh PACUYEThl W OICHWBATh PEATbHOCTH
TIOJTY9CHHOTO 3HAYCHHS (PU3NUECKON BEITUINHBI,

peraTh KaueCTBEHHBIE 33/1a4M: BRICTPANBATh JIOTHUECKH HEMPOTHBOPECUHUBYIO
LEMOYKY PaCCYKJICHUUW C OMOPOM HAa HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznuecKue sIBJICHUS;

WCITOJIB30BATh MPHU PEIICHUH YICOHBIX 3a/1a4 COBPEMEHHBIE HH(DOPMAITMOHHBIC
TEXHOJIOTUU JUIS TIOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAUUA U TIPEACTABICHHUS
yueOHON ¥ Hay4YHO-TIONMYJSAPHON WH(POPMAIMK, TOJYYCHHOW U3 Pa3IUIHBIX
WUCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOTyYaeMyr0 HH(HOPMAITHIO;

MPUBOJIUTH MPUMEPHI BKIIAJa POCCUICKUX U 3apyOEIKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE MTPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TeXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B OBCETHEBHON KU3HU IS
oOecrieueHuss 0€30MaCHOCTH TMPU OOpalleHud ¢ TpudOpaMu M TEXHUYECKHUMU
YCTPOMCTBAMU, JIJISi COXPAHEHUS 37I0OPOBbS M COOJIOJICHUS HOPM IKOJIOTHYECKOTO
MTOBEJICHUSI B OKPYIKAIOIIEH CPEIE;



paboTatb B TIpyHIe C BBINOJHEHHUEM pAa3IMYHBIX COLHUAIBHBIX pPOJIEH,
IUIAaHUPOBAaTh paboOTy TpyNNbl, pPALKUOHAIBHO pACIPEAEATh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATENBHOCTh B HECTAHIAPTHBIX CUTYallUsX, aJIeKBATHO OLICHUBATh
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIIEHUE paccMaTprUBaeMoil MpoOIeMBbl.

K xoniy o6yuenus B 11 kjacce npeMeTHbIE pe3yIbTaTbl HA 0A30BOM YPOBHE
JOJKHBI OTpa)kaTh C(OOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHUIM:

J€MOHCTPUPOBATh Ha MpPUMEpax posib U MeCTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKON NEATENbHOCTH JIIOJIEH, LIEJTOCTHOCTh U E€AUHCTBO
(pu3nyecKoil KapTUHBI MUPA;

YUUTBHIBATh TpaHMUILBl IPUMEHEHUS M3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOUYCYHBIN JICKTPUUECKUN 3apsijl, Iyd CBETa, TOUCHHBIN MCTOUYHUK CBETA, sJICpHAs
MOJIeJIb aTOMa, HYKJIIOHHAs MOJIeJb aTOMHOIO Sifjpa NpHU pelIeHUH (HU3NUYECKUX
3ajay;

pacrno3HaBaTh (u3MUYECKHe SBJICHUS (IIPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAaHTOBOW (DM3HUKU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JIEUCTBUSI TOKA, B3aMMOJEICTBUE
MarHWTOB, JJEKTPOMAarHWUTHAas WHIYKIMs, JAEHCTBUE MArHUTHOTO TOJS Ha
IPOBOJHUK C TOKOM W JBWKYIIMICS 3apsij, SJCKTPOMArHUTHBIE KOJICOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PACHPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus ¥ TONSpHU3AIMUS  CBETa, JHUCIEPCUS  CBETa,
doToanexktpuueckuii 3pdekt (Ppororddekrt), cBeToBOE NaBlieHNE, BOZHUKHOBEHHE
JUHENYaTOro CIEKTpa aroMa BOJOpPOJAA, €CTECTBEHHass U HCKYCCTBEHHas

PaaOaKTUBHOCTB;
ONKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  Ppa3IMYHbIX  Cpel) |

AIIEKTPOMATHUTHBIC SIBICHUS (MPOLIECCHI), MCMONb3yd (U3NYECKUE BEITUYMUHBI:
UIEKTPUYECKUI 3apsj, CHJIA TOKA, JIEKTPUYECKOE HANPSIKEHUE, DIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOJBIKYIIAs CHiia, paboTa TOKa,
UHAYKIUS MarHuTHOro mnoussi, cwia Amnepa, cuia JlopeHua, MHIYKTHBHOCTb
KaTyIIKH, SHEPIHsl 3JEKTPUYECKOr0 W MAarHUTHOrO MOJIEW, MEPHUOJ W 4YacToTa
KoieOaHuii B KoJeOaTeNbHOM KOHTYpe, 3apsii M Cuja TOKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX ~KoJeOaHul, (OKYCHOE pacCTOSHHE U
ONTUYECKasi Cuja JHMH3bIL, NP ONHCAHUM MPAaBUIBHO TPAKTOBATh (PU3UUECKUIA
CMBICT HCHOJb3YEMbIX BEJIWYMH, WX OOO3HAYEHUS U €AWHHULI, YyKa3bIBaTh
(opMyJIbl, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUMHY C JPYTHUMHU BETMUMHAMU;

ONKCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIONb3Ys
(¢u3nyecKkue BENUYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI U
yacToTa CBETa, YHEPIHsl U UMITyJIbC (OTOHA, EPUO NOJypaciaaa, SHEPrus CBsI3U



aTOMHBIX SiJIep, NPHU OINUCAHUM TMPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICH
UCTIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHUS M E€AMHHULbI, yKa3blBaTb (HOPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH,
BBIUUCIISITh 3HaU€HUE (PU3NYECKON BETMUHMHBI;

aHAJIM3UPOBaATh (PU3UYECKUE MPOLIECCHl U SBJICHUS, UCIONb3Yysd (pU3nueckue
3aKOHBI U MPUHLHUIBL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIbHOTO U MapaliIeIbHOTO
COEIMHEHMsI TPOBOJHUKOB, 3aKoH Jxoyns—JleHna, 3aKoH 3JIEKTPOMArHUTHOU
UHAYKIIMH, 3aKOH MPSMOJIMHEHHOTO PacCHpOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHHUSI
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHeHHE ODHHIITeHa mns pororddexra,
3aKOH COXpaHEHUs SHEPTUU, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpPaHEHHUSA
AJIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHs] MAacCOBOIO 4Hclia, moctynarsl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE€ BBIPAKEHHWE W YCIOBUS (TpaHUIbl, 00JaCTH)
NPUMEHUMOCTH;

ONpeENsATh HAllPaBJIeHUE BEKTOPA UHIYKIIMM MarHUTHOTO IMOJISI TPOBOJHUKA
C TOKOM, cuiibl AMriepa u cuibl Jlopenua;

CTPOUTh W ONHCHIBaTh H300paKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOMW JIUH30MU;

BBINIOJIHATD JKCIEPUMEHTHI 1O MCCIEIOBAHUIO (DU3UYECKUX SIBICHUU H
IPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHI: MpU 3TOM
dbopmynupoBaTh NMpoodiieMy/3ajiauy U TUIOTe3y Y4eOHOro IKCIIepUMEHTA, COOUPATH
YCTaHOBKY U3 MPEUIOAKEHHOT0 000pYAOBAHMS, IPOBOJUTH OMBIT U POPMYIUPOBATH
BBIBO/JIBI;

OCYUIECTBJISATh NPAMbIE U KOCBEHHBbIE U3MEPEHUS] (PU3NYECKUX BEIUYUH, IPU
3TOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO M3MEPEHUs U HUCIOJIb30BaTh W3BECTHBIC
METOBI OLIEHKHU NOTPEIIHOCTEN N3MEPEHN;

UCCJIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C UCIOJIb30BAHUEM IPSIMBIX
U3MEPEHHI: TPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3YIbTATHI
MOJyYECHHON 3aBHUCHUMOCTH (PU3MYECKUX BEJIWYHH B BHJAE TaOMUI] U TpaduKOB,
JIeJIaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOmoAaTh mpaBuia 0E30MacHOTrO TpyJa MpHU MPOBEIECHUU HCCIIeIOBaHUI B
pamMKax y4eOHOrOo OSKCIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTeNbCKOW M MPOEKTHOU
JESITENFHOCTH C MCIOJIb30BAaHUEM H3MEPHUTENbHBIX YCTPOWMCTB U J1a00paTOpHOTO
000pyTIOBaHMUS;

pemarh pacuéTHblE 3aJaydl C SBHO 3aJlaHHOM (U3MYECKOW MOJEINbIO,
UCTOJb3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUSA 3aa4u
BBIOMpATh (HU3UYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUe BETUYUHBI U (DOPMYIIBI,
HEOOXOAUMBIE Uil €€ pellleHus, MPOBOAUTHh PAcu€Thl M OLIEHUBATH PEaJbHOCTh
HOJy4YEHHOT0 3HaYeHUs! (PU3NYECKON BETUUHHBI;



peliaTh KaueCTBEHHBIE 3aJaUi: BBICTPAUBATh JIOTHYECKH HEMPOTHUBOPEUUBYIO
LENOYKY PACCYKJIEHUH C OMOpOMl Ha H3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue sIBJICHUS;

UCIIOJIb30BaTh MIPU PEeLICHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMALIMOHHbBIE
TEXHOJIOTMU JUIS MOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U MPEICTaBICHUS
y4yeOHOH M Hay4yHO-NONYJISAPHOW HH(POpMAILMK, IOJIYYEHHOM U3 pa3iIMyYHBIX
UCTOYHUKOB, KPUTUUYECKH AHAJIU3UPOBATH MOJIy4aeMy0 HHPOPMALHUIO;

OOBSCHATh MNPUHLMIBI JEHCTBUS MalIMH, OpUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyaTh YCJIOBUS MX O€30MaCHOIO MCIOIb30BaHUs B MOBCETHEBHON
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TPOIIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHMSI 110 (PU3UKE B IOBCETHEBHOM KU3HU IS
oOecrieyeHus: 0€30MAaCHOCTH MpU OOpalleHuu ¢ NpuOOpaMu M TEXHUYECKUMHU
yCTPOWCTBAaMH, JUISI COXPAaHEHUS 3/I0pPOBbS U COOIIOJICHUSI HOPM SKOJIOTHYECKOTO
MOBEJAEHUS B OKPYKAIOIIEU CPELE;

paboTathb B Tpymnme ¢ BBHINOJHEHHEM pPAa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBAaTh pPabOTy TPYMIbI, PalMOHAIBHO pPACIPEAENsATh OOS3aHHOCTH U
IUTAHUPOBAThH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIUsAX, aJIeKBATHO OI[CHUBAThH
BKJIa/] K&KJIOTO U3 YYaCTHUKOB TPYMIBI B PEIICHUE pacCMaTpUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KoauuyecTBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Koutpoabnbie | IIpakTtuyeckue (mupp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTbI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O IIO3HAHUS
bubnuoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOI'O MO3HAHHUS 2 https://m.edsoo.ru/7fA1bF72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka IJOK
21 Kunemariia > https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Hluramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHHUKE 6 1 1 htts://m.edsoo.r/ 741572
Wroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunoreka [IOK
' TEOpHH https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBbI TEPMOMHAMHKNH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubmumoreka [IOK
' ®a3oBbI€ MEPEXOJIbI https://m.edsoo.ru/7f41bf72



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

Uroro no pazneny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bu6nuoreka [JOK
4.1 10
dUeKTpocTaTitka https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN 2neKTpruYecKnid TOK. TOKM B 12 bubnnoreka LHOK
' Pa3IUUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jiesioB U TeM ungpposbIie
Ne ni/m P Kourpoasnbie | IIpakTtuyeckue (upp )
NMporpaMmblI Bcero o0pa3oBaTebHbIE
padoThI padoTsI
pecypcsl
Paznen 1. 9JIEKTPOJANHAMUKA
MarnuTtHoe nonie. DIeKTPOMarHuTHAs bubnuorexa [JOK
11 11 1 3
WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKue 1 3JIEKTPOMarHuTHbHIE 9 1 bubnuorexa [IOK
' KoseGanus https://m.edsoo.ru/7f41c97¢
99 MexaHu4eCcKue U 3JIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 3
Ha https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUHA OTHOCUTEJIBHOCTH

31 OCHOBBI CTIEIMAIBHON TEOPUU 4 1 bubnuorexa [[OK
OTHOCHUTEJIILHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOM ONTHKHU 6 bubmorexa [JOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bub6munorexa [JOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 15

Pazgen S. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 DJeMeHTHl aCTPOHOMHUH U aCTPO(PU3UKH 7 }f?tlfr?sj:lll;lr?:;(;g :3/5 f41c97c
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 Ob6o0maromee MOBTOPEHUE 4 ]r?til[?s?;lr?]?:é(;gg}iMlcQ?c
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hdara nudpoBbIe
Tema ypoka KonTtposasbubie | IlpakTHueckue p
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
®dusuka — HayKa o IPUPOJE.
1 Hayunsie MeT(})]K bl HO?I))HapHI/IH 1 bubmmorexa LIOK
i A https://m.edsoo.ru/ff0c32e2
OKPYXaIOIIEero MUpa
Posnp u mecto ¢pusuku B

9 (hopMuUpOBaHUY COBPEMEHHOM 1 bubnmoreka [HOK
Hay4YHOW KapTHUHBI MHUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JACATEIHHOCTH JIIOIeH
MexaHnn4eckoe JBHKEHUE.

3 OTHOCUTEIIFHOCTh MEXaHUYSCKOIO 1 Bubnuoreka [JOK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHHUE

4 PaBHOMEpHOE NTpsAMONIMHETHOE 1 bubnnoreka LHOK
JBUYKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPAMOIMHENHOE bubnnoreka LIOK

5 1
JIBHKEHUE https://m.edsoo.ru/ff0c372e

5 CBobOoHOE TIaficHHne. Y CKOpeHue 1 bubnmoreka [JOK
CBOOOIHOr0 NagcHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHueliHoe 1BUXEHUE.

P . bubnmoreka [IOK

7 JIBr>xeHHe MaTepuanbHOW TOUKH IO 1

OKPY>XHOCTH

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HpI/IHI_[I/IH OTHOCHUTCIIbHOCTHU

8 lNanuies. HepunanbHble CUCTEMBI brbamorexa LIOK
' pHv https://m.edsoo.ru/ff0c3be8
orcuera. llepseiii 3akoH HeroToHA
Macca tena. Cuna. [Ipunnun
9 cyrnepro3unuu cui. Bropoit 3akon bubmmorera [IOK
YHEPHOSHH  PTOPOH https://m.edsoo.ru/ffoc3bes
HeroToHa 17151 MaTepualibHOM TOUKU
Tperuit 3akon HeroToHa ans bub6nuoreka IIOK

10
MAaTepUATbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTro TaroreHus. Cuia

11 TskecTd. [lepBas kocMuueckas bubmmorexa [IOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosdpduument

13 TpeHusi. Cuiia COnpoOTUBIICHUS MTPU bubnunoreka LHOK
JIBHKCHUU TeJIa B JKUIKOCTH UIIN https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHOe U BpalaTeabHOE

14 JBIKEHUE a0COIFOTHO TBEPIOTO bu6numoreka [JOK
tena. MoMeHT cuiibl. [1neuo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOTO Tela
HNMnynsc MmaTepranbHON TOYKH,

15 CHUCTEMbI MaTepHUAIbHBIX TOYEK. bubnnoreka [HOK
NmMnynbe cuiibl. 3aK0H cOXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTHBHOE BUKCHHE

16 PaboTa 1 MOIIIHOCTH CHUIBL. Bubnuorexa [JOK

Kunernueckas OHEPIUs

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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MaTepHagbHOR ToukH. Teopema 06
W3MEHEHNN KHHETUYECKOU YHEPIUHU

17

[lorennuanbHast SHEPTHsL.
[ToreHnmanbHast SHEPTHS YIIPYTO
ne(GopMUpOBaHHOM MPY>KUHBIL.
[TorennuanbHast SHEPrus Tena
BOJIM3U IOBEPXHOCTH 3eMIIU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorennmanbHBIE 1
HeIOoTeHIMaJIbHBIE CHIIBL. CBS3b
paboThl HEMOTEHITUAIBHBIX CHIT C
U3MEHEHUEM MEXaHUYECKOW SHEPT U
CUCTEMBI T€JI. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPruun

bub6nuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas pabora
«HccnenoBanue B3 pabOThI CUIIBI
C U3MEHEHHEM MEXAHUYECKOU
SHEpPruM Tella Ha MpUMepe
pacTsKEHUs PE3UHOBOIO KI'yTa

20

Kontponbnas pabota no teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpPAHEHUS B MEXAHUKE»

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KHUHETHYECKON
TeopuH. BpoyHOBCKOE JIBHKEHUE.

Anpdysust

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKECHUS U
B3aUMOJICHCTBUS YACTHUL] BEIIECTBA.
Mopenu cTpoeHUs Ta30B, )KUIKOCTEN
U TBEPIBIX TEIl



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyin. Konnuectso
BemlectBa. [locTosiHHas ABorajapo

24

TemoBoe paBHoBecue. Temneparypa
n e€ nu3mepenue. Illkana remneparyp
Llenbcus

25

Wneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka IJOK
https://m.edsoo.ru/ff0c4fde

26

AbGcomoTHas TeMIepaTypa Kak Mepa
CcpeaHeN KUHETUYECKON YHEPTUU
JIBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knanelipona

bu6numoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlansToHA. I"a30BbIC 3aKOHBI

28

JlaboparopHas pabora
«MccnenoBanue 3aBUCHMOCTH
MEXKy ITapaMeTpamMu COCTOSIHUS
Pa3pEeKESHHOTO Ta3a

29

H3onpoueccel B uACaIbHOM raze u
WX rpauueckoe npeacTaBieHue

bubmmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennsisa aHeprus
TEPMOJUHAMUYECKONU CUCTEMBI
crioco0sl €€ m3menenus. Koanuectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOI'O UJI€AJIbHOIO
rasa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

BI/II[I)I TEIIonepeaadu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

YV nenpHas TeI0EMKOCTh BEIISCTBA.
KonnaecTBO TENIoOTH pu

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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Teruionepenade. AnnadaTHbIN
rporecc

ITepBrIil 3aKOH TEPMOIUHAMUKHI U

bubmuoreka [JOK

33
€ro NPUMEHEHHE K U30Mpoleccam https://m.edsoo.ru/ffOc5efc
HeoGpaTtumocTs mportieccoB B
34 npu (I: e. Bropoit l;aII(IOH bubmorexa [JOK
PHPOIE. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHA
35 [Ipunuun nevicteus u KI1 Bbubnuoreka [JOK
TETUIOBOM MAaIlIHBI https://m.edsoo.ru/ff0c600a
36 Hwuxn Kapro u ero KITJT
37 DKOJI0ru4ecKue mpooIeMbl
TETUIODHEPTCTHKU
O06o0maromuii ypok
38 <<MOJII:K JII:I1 HaS}I]p ¢uzuka. OCHOBBI bubamorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKHU
KonTponbHas padoTa 1mo Teme
39 «MOJ‘f)eK ISt HZH ¢usuka. OCHOBBI bubmorexa [JOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBaHue 1 KOHAEHCALINS. bubnnoreka LHOK
Hcnapenune u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAS ¥ OTHOCUTEIbHAS
41 BIIAKHOCTH BO3yXxa. HachllmeHHbII bubmorexa [OK
Ayxa. H https://m.eds00.ru/f0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
amMop¢HbIC TeIa. AHU3OTPOMHS
N bu6numoreka [JOK
42 CBOWCTB KpucTtayioB. Xuakue

Kkpuctajuibl. CoBpeMeHHbIE
MaTepHuabl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
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IInaBiaenue u Kpucrajjin3anus.

43 V nenpHas TEIUIOTA ILIaBJICHUS bubmorexa LHOK
a ' https://m.edsoo.ru/ff0c6708
Cyb6numariust
bubmmoreka [JOK
44 y §)
PABHEHHUE TEIITOBOTO basiarca https://m.edsoo.ru/ff0c6820
DeKTpu3anms Teil. DIEKTPUUECKUI
45 3aps, pI[BaL;H a DIICK I/I‘II:G)CKI/IX bubmorera [OK
PAL a R https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOoAHUKH, TUDIICKTPUKU U
46 H(I))JI ILOBO HIfKI/I 331:ng bubmnorexa [OK
YHPpOBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS DJICKTPUICCKOTO 3apsiaa
B3anmogeiicTBue 3apsinoB. 3aK0oH
47 K HOHaHToqeqHLIﬁI;nHeK UYECKUU Bubmiorexa HOK
Y ' P https://m.edsoo.ru/ff0c6ce4
3apsi
Hanps>k€HHOCTB 3JIEKTPUYECKOrO
48 nons. [IpuHnun cynepnozuuuu bub6nuoreka IIOK
BIIEKTPUYECKUX TTosieH. JInHumn https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
Pabora crt 31eKTpOCTaTHIECKOro
49 nois. [Torennuan. PasHocts bubmmorexa [OK
) 1A, https://m.edsoo.ru/ff0c6f00
[IOTEHIINAJIOB
IIpOBOIHVKH U OUIIIEKTPUKHU B
50 anpeKT OCTATUYECKOM HOIJ)'IC buGnuorexa [OK
p ) https://m.edsoo.ru/ff0c7018
JuaniekTpudeckas IpOHUIIAEMOCTh
b K
51 DnekrpoémkocTb. Konmencarop nommorexa LO

https://m.edsoo.ru/ff0c7126
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52

DIEKTPOEMKOCTD MIIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOI0 KOH/IEHCaTopa

bubmmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

Pemenue 3agad mo teme
"Konzaencaropsr"

54

[IpuHUMIT NEHCTBUSA U IPUMEHEHNE
KOHJIEHCATOPOB, KOITUPOBAJILHOTO
amnmapara, CTpyMHOro NpuHTepa.
DnexTpocTaTuyecKas 3aluTa.
3azeMiieHHE IEKTPONPHOOPOB

55

DJIEKTPUYECKUN TOK, YCIIOBUSI €TO
cymiectBoBaHusA. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsoxenue.
Conporusnenne. 3akoH OMa s
y4acTKa [enu

56

[TocnenoBarensHOE, MapanieabHOE,
CMEIIaHHOE COCMHEHHE
poBOIHUKOB. JIabopaTopHas
pabora «3y4yeHrne cMenaHHOro
COEIMHEHUS PE3UCTOPOB»

bubnuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTP AIEKTPHUUECKOTO
Toka. 3akoH Jxoyns-Jlenna

bu6numoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /17151 TOJHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne D/1C ncrouyHnka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

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

59

DneKTpOHHAas IPOBOJAUMOCTb
TBEP/BIX METAJIIOB. 3aBUCUMOCTb



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONPOTUBJIEHUS METAJIIOB OT
Temneparypbl. CBepXIpOBOIUMOCTb

DJIEKTPUYECKHUI TOK B BaKyyMe.

60 .
CBolicTBa 3JIEKTPOHHBIX TYYKOB
[TonynpoBoIHUKH, X COOCTBEHHAs
Y TIPUMECHAs IPOBOIUMOCTb. bu6mmoreka [IOK

61 .
CaoiicTBa p—n-niepexoza. https://m.edsoo.ru/ff0c84ae
[TonynpoBoHUKOBBIE TPUOOPHI
DJIEKTPUYECKUI TOK B pacTBOpax U
paciuiaBax 3JIEKTPOJIUTOB. bubmuoreka [JOK

62
DJIIEKTPOIUTUYECKAS TUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
Dnexrponus
DJIEKTPUYECKUN TOK B rasax.

63 CamocTOosTeNbHBIN U bubmuoreka [JOK
HECaMOCTOSATENIbHBIA pa3psifl. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnexTpudeckue npruoopsl U
YCTPOMCTBA U UX MPAKTUIECKOE bubnuoreka IIOK

64
npuMeHeHue. [IpaBuia TeXxHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
Oo6o06matonuit ypok bubnmoreka [JOK

65
«DNEKTpOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
Kontponbnas pabota no teme

66 «Qnekrpocratuka. [locrossHHBIN bubnnoreka LHOK
aneKkTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpEAAX»

67 PesepBHblit ypok. Perenne 3anad no bubmumoreka ITOK

Teme "DieKTpoArHaMUKa"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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PesepBHeIil ypok. O600maromui
ypok o remaMm 10 kiacca

68

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoanuectBo yacoB JJIeKTPOHHBbIE

Ne Jara uudgposbie

Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejbHbIE

padoThI padoThI
pecypcbl

[TocTosiHHBIE MATHUTHI U X

B3auMoOAeHCcTBHE. MarHuTHOE IoJIe. bubmuoreka [JOK

1 . 1
Bektop MarHuTHOW UHAYKIUH. https://m.edsoo.ru/ff0c9778
JInHUM MarHUTHON UHAYKLIMHI
MarnuTtHOe noje NpOBOJHUKA C
ToKOM. OnBIT DpcTena. bubnuoreka LHOK

2 . 1
BzanmoaeiicTBre NPOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabora «/3yuenue

3 MarHETHoIr)o noiﬂ Kar KI/Iy: 1 1 brommorexa LIOK

v https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBE MArHUTHOTO TIOJISI HA
IPOBOJHUK ¢ TOKOM. Cuia Ammepa.

4 JlaboparopHas pabora 1 1 bubnnoreka [IOK
«Hccnenosanue nelcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOI'O MarHUTa Ha PaMKy C
TOKOM»

JlelicTBrE MArHUTHOTO TIOJISI HA

5 JBHKYIITYIOCS 3apSXKEHHYIO 1 bubnnoreka [HOK
yactuiy. Cuina Jlopenua. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopenua

6 DJIEKTpOMarHuTHasi UHYKIIHSI. 1
IToTok BeKTOpa MarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuuu. 31C naaykuun. 3akoH
3JIEKTPOMAarHUTHON MHIYKLIUU
®apages

JlabopaTtopHas pabora
«HccaenoBanue IBiIcHUA
3IEKTPOMArHUTHOW WHIYKIIUK»

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

NuaykTtuBHOCTD. SIBIICHHE
camouHaykiuu. DJC
CaMOUHIYKIIMH. DHEPrus
MarHUTHOTO MOJISl KATYIIKUA C TOKOM.
DJIEKTPOMAarHuTHOE IOJIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuuyeckue ycTporucTBa U UX
IMPUMCHCHHUC: TIOCTOSHHBIC MAarHUTHI,
3JIEKTPOMArHHUTHI,
3JIEKTPOABUTaTENb, YCKOPUTEIN
OJICMCHTAPHBIX YaCTHIL,
WHYKIIMOHHAS TI€Yb

10

O6o06maromuit ypok «MaruutHoe
nose. DIIeKTPOMarHuTHAs

WHIYKISD)

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

11

KonTponbhas pabota no teme
«MarsauTtHoOe noie.
DNEeKTpOMarHuTHasi UHIYKIUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OO/IHBIE MEXaHUYECKUE
konebanus. ['apMoHnueckue
KonebaHus. Y paBHEeHUE
rapMOHUYECKUX KOJIeOaHHH.
[IpeBpareHre YHEPrUA

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas paboTa
«MccaenoBanue 3aBUCHMOCTH
nepro/a MabIX KoieOaHui rpy3a Ha
HUTH OT JJIMHBI HUTU U MacChl

rpy3a»

14

KonebatenbHblit KOHTYD.
CB0OOAHBIC AIIEKTPOMATrHUTHBIC
KOJ1e0aHus B UICaTLHOM
KoJe0aTeIbHOM KOHTYpe. AHAIOTUs
MEX]Ty MEXaHUYCCKIUMHU H
AJIEKTPOMATHUTHBIMU KOJICOaHUSIMHU

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

15

®opmyna Tomcona. 3akoH
COXpaHCHHUS YHEPTHUHU B HICATHHOM
KOJIe06aTeIbHOM KOHTYPE

bu6nmmorekxa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrapienue o 3aTyXxaromux
KoJieOaHMsIX. BEIHYKICHHBIE
MeXaHUYECKHE KojieOanus.
Pe3onaunc. BeinyxneHHbie
3JIEKTPOMArHUTHBIE KOJICOAHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ffO0cbb86

17

IIepeMeHHBIN TOK.
CuHycouJanbHbIi IEpEMEHHBIN TOK.
MOoIHOCTb MEPEMEHHOIO TOKA.
AMIUTMTYZHOE U IeHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA U HAIIPSHKEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmatop. [IpousBoacTso,
nepezaaya u norpedieHue
3JIEKTPUYECKON SHEPTUU

19

Y CTpoicTBO U MPAKTUUECKOE
MIPUMEHEHHUE ICKTPHUIECKOTO

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, T€HEPaTOpa MEPEMEHHOI0
TOKa, JINHUH 3JIeKTponepeaad

DKOJIOTrHYeCKUe PUCKU TIPU
IIPOU3BOCTBE JIEKTPOIHEPTUH.

20 Kynbrypa ncnons3oBanus
3JEKTPOIHEPTUH B TOBCEIHEBHOMN
KU3HA
MexaHnn4ecKkre BOHBI, YCIOBHS

acupocrtpanenus. [lepuon.
21 gxoplz)CprpacnpOCTpaIP;eHnﬂ u bubmmorera LIOK
https.//m.edsoo.ru/ff0cca54

JuiiHa BonHbl. [lonepeunsie u
MPOJI0JIbHBIE BOJIHBI

29 3Byk. CKOpOCTbh 3ByKa. [ pOMKOCTh bubnuoreka [JOK
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJTHBI, UX

23 cBoiicTBa U ckopocTh. [lIkana bubmorexa [JOK

https://m.edsoo.ru/ff0ccfe0

3JICKTPOMArHUTHBIX BOJIH
[TpuHIMIIEI PaTUOCBSI3U U

24 TeneBueHus. Pa3Butue cpencts
cBs3u. Paguonokanus

o5 Kontponbnas pabora «Konebanus u bu6mmoreka IIOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeitHoe pacnpocTpaHeHUe

26 CBETa B OAHOPOJHOM Cpee. bu6mmoreka [JOK

ToueuHsblil UCTOYHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpaxeHnue cBeTa. 3aKOHbI

27 oTpaxkeHus ceeta. [locrpoenne butamorexa LIOK
P L P https://m.edsoo.ru/ff0cd4e0
M300pakXeHU B MJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTPEHHEE OTPAXKECHHUE. bubmumoreka [TOK
[IpenenbHblii yromn moiaHOro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHUS
29 JlabopaTopHas pabora «3mepenue bubnnoreka [HOK
[10Ka3areils PEIOMICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenne n300paskeHui
30 B nuH3e. @opMyra TOHKOW JTMH3bI bubamorexa LIOK
- POPMY ' https://m.edsoo.ru/ffOcddle
VBennueHue JTMH3bI
JlaGopaTopHas pabora
31 «HccneqoBanue CBOICTB
U300paKEHUH B JIMH3aX)»
Hucnepcus cBeta. CI0KHBIA COCTaB
32 6enoro cBera. LIBet. JlaboparopHas
pabora «Habmoaenne nucrnepcun
CBETa»
WnTepdepennus ceera. Audpakius bubnnoreka LIOK
33 .
cera. Judpakumronnas pemeérka https://m.edsoo.ru/ff0ced22
34 [lonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka IIOK
[Tonspuzaius ceera https://m.edsoo.ru/ff0cf02e
OnTHrueckue NpuOOpHI U yCTPOHCTBA
35 U yCIIOBHS WX 0€301acHOI0
IpUMEHEHUS
36 I'panu1ibl IPUMEHUMOCTH bubnuoreka LIOK

KJIaCCUYECKOM MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[ToctynaTel cnennabHOM TEOPUHU

OTHOCHUTEIIbHOCTHU
OTHOCUTENBHOCTD
37 OIHOBPEMEHHOCTH. 3aMeJICHHUE bubmorera [OK
P ' https://m.edsoo.ru/ffOcfad2
BPEMEHH U COKpAIICHUE JITHHBI
DHeprus ¥ UMIYJbC

38 pENATUBUCTCKOM yacTulbl. CBS3b bubmuoreka IIOK
MACCHI C SHEPTHUEN ¥ UMITYJIHCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
KonTponbnas padora «OnTuka.

39 OCHOBBI crielIMAIBHON TEOpUU Bubmrorexa [JOK

H p https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEILHOCTH»

40 ®oronsl. ®opmyina [1nanka. bubnuoreka ITOK
DHeprus U UMIyJibe poTroHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE Eu6 110K

nbnmorexa

41 oroapdekra. O A.T.
orospexra. Onprrer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHnbl porodddexra. YpaBHeHUE

42 91>'IHIHTe§Ha ﬂqf)f(b(boma(b(gema Bromiorexa [IOK

. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» Gororddexra
Jasnenue cBera. OnbiTe! [1. H.
43 JlebeneBa. XuMuueckoe IeHCTBUE bubamorexa LIOK
AieBa. A https://m.edso0.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoiicTBa U
44 MIPaKTUIECKOE TIPUMEHEHUE:

dorodnemeHT, PoToIaTIHK,
CONHEYHas Oarapest, CBETOAMOI



https://m.edsoo.ru/ff0cfa42
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Pemenue 3aga4d mo teme «DIIEMEHTHI

Bbubnuoreka [JOK

45 KBaHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. OnbITE

46 Pezepdopaa no paccesHuro o- bubmmorera LIOK

https://m.edsoo.ru/ff0d091a
yactull. [[nanerapuas mozens aroma
bubmuoreka IJOK

41 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
Wznyyenue u noriouieHre GoToHOB

48 IIPHU IIEPEXO0JIE aTOMa C OJHOrO bubnnoreka LHOK
YPOBHsI DHEPIUU Ha APYroi. Busl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnoBrble cBolicTBa yacTuil. BomHbl
ne bpoins. Kopmyckyinsipao- bubnnoreka [HOK

49 .

BOJIHOBOM Jyanu3m. CHOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/IEHHOE U3JIy4CeHUE

OTKpbITHE paIM0aKTUBHOCTH.

Omneiter Pesepdopaa mo bubnnoreka [IOK

50
ONPEICIICHUIO COCTABA https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOI O U3JTy4YEHHUS
CgoiicTBa anb(a-, 6era-, ramma-

51 usnydeHus. BiusHue
PaIMOaKTUBHOCTH Ha KUBBIC
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3oromnsl. Anbda-pacna. bubmuoreka IIOK
DIIEKTPOHHBIA U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. ['amma-usiydenue

53 DHeprus CBsI31 HYKJIOHOB B sJIpe. bubmuorexa [JOK

S nepHbie peakuuu. SnepHbii

https://m.edsoo.ru/ff0d1356
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peaxtop. [Ipobraembl, IepCeKTUBHI,
9KOJIOTMYECKUE aCIEKThl SIepHOI
SHEPIreTHKU

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
NO3UTPOHA. MeTo bl HAOMIOICHUS U
pErucTpalum 3JIeMEHTAPHBIX
yactul. Kpyrmislii cron
«DyHIaMEHTaIIbHbIE
B3auMoIencTBusl. EnMHCTBO
(bU3UIECKON KapTUHBI MUPaY

bubmuoreka IJOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nH0ro Heda. Co3Be3nus,
SIPKUE 3BE3/bl, INTAHETBI, UX
BuauMoe nBrokeHne. ComHeuHas
cucreMa

56

Comnure. ConHeyHast akTUBHOCTD.
Ncrounuk sneprun ConHua u 3BE311

57

3BE3/IBI, X OCHOBHEIC
XapaKTEPUCTUKHU. 3BE3]IbI TTIABHOU
MoCJIeI0BaTeNbHOCTH. BHyTpeHHee
cTpoenue 3B€311. CoBpeMeHHbIE
MPEICTABIICHUS O IPOUCXOXKJICHUH U
sBomtounu CoiHIA U 3BE3]

58

Mnineunsiii [1yrs — Hamma
I'anakTtuka. IlonoxxeHne U NBUXKEHUE
Connua B ['anaktuke. ['anakTuku.
UYEpHble AbIPEI B sApax ralakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bonbiioro B3peiBa.



https://m.edsoo.ru/ff0d0e38

PenukToBoe nM3nydyeHue.
Mertaranaktuka

60

Hepemennsie mpoGiieMsl
aCTPOHOMUU

61

KonTtponbnas pabora «251€MeHTHI
ACTPOHOMHUU M aCTPOPHU3UKI

62

O6o06maromuit ypok. Poib ¢pusuku
U aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJOIrMYECKOM, COIUATLHON U
ITUYECKOH cepax NesaTeTbHOCTH
YeJIoBeKa

63

O6o6matomuit ypok. Poib u Mecto
(bU3MKN U aCTPOHOMUU B
COBPEMEHHOW HAYYHOU KapTHHE
Mupa

64

O6o6matomuii ypok. Ponb
(Gu3nyeckoil Teopun B
(OopMHUPOBaHUY TIPEICTABICHUH O
¢du3nUecKoil KapTuHe MHUpa

65

Oo6o6matomuii ypok. Mecto
(U3UUECKOil KapTUHBI MUPA B
00111eM PsIy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOIEC

66

PesepBHbIil ypok. MaruutHoe noie.
DNEeKTPOMarHuTHAs NHYKIHS




PesepBHbIil ypok. OnTuka. OCHOBBI

67 CHCIHATLHON TEOPUHU 1
OTHOCHTEIHLHOCTH
Pesepnsiii ypok. KBanToBas ¢pusuka.
bubmuoreka [JOK
68 DJeMeHTHl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

®dusuka, 10 knacce/ I'enaenmreitn JI.3., bynatosa A.A., Kopuunses W.H.,
Komkuna A.B., O6miecTBo ¢ orpannueHHo# oTBeTcTBeHHOCThI0 « BUHOM.
JlaGopatopusi 3HaHU»; AKITMOHEpHOE 0011ecTBO «M3AaTeNbCTBO

«HpOCBGHlCHI/Ie»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
UHTEPHET

POII
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