MHUHHUCTEPCTBO IMIPOCBEIEHUS POCCUMCKOM ®EJIEPAIIMA
MuHuCTEpCTBO 00pa30BAHUA U MOJIOJAEKHOM MOJTUTHKHA
CBepaJioBcKoii 00J1acTH
MKY YO I'O boraanoBu4
MyHuuunajabHoe aBTOHOMHOe 00111e00pa3oBaTe/IbHOE YUpeKIeHue
Komenckas cpennsisi 001meodpa3zoBare/ibHasi IIKO0JIA

COI'JTACOBAHO

3&;\1.,-1}1[)?‘%??7!/—,0 VB s .,c;

0. 'HoBoxus|p
I atoyyerz 2023r\* 8%

1. J1.Kenunua
[ iifed202 Jr.

PABOYAS ITPOT'PAMMA
(ID 741835)

y4eOHoro npeamera «®u3uka. bazoBbiii ypoBeHb)»

st ooyuatomuxcst 10-11 kiraccos

c.Komenkn, 2023



IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUWA U TpeOOBaHUM K pe3yibTaTaMm
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOU Mporpammsl, npeactaBieHHbIXx B PI'OC
COO, a Takxke c yudérom denepalibHOM pabodeil mporpaMMbl BOCIUTAHUS U
KOHIIETIIIMM TpenoAaBaHust yueOHoro mnpeamera «®Pusuka» B 00pa3oBaTeNbHBIX
OpraHu3anusiax Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
o0Opa3oBaTeIbHbIE MPOrPAMMBI.

CopepxaHue mnporpaMMmbl 1O (QU3MKE HaMpaBieHO Ha (QopMupoBaHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mnpu
o0yueHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESITEIIbHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByeT TpedoBaHusiMm ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOyueHus, a TaKKe YYUTHIBAET HEOOXOAMMOCTb peaM3alluid MEXKIPEIMETHBIX
CBsA3e (M3MKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH mpenMeramu. B Helt
OTPEAENSIIOTCA OCHOBHBIE LIEM U3Yy4YeHHUs (PU3UKU HA YPOBHE CPEIAHEr0 OOULIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUSI Kypca (U3UKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIe, TpeIMeTHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no pusmke BKIIOYALT:

e IUIAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca (PU3UKH Ha 0a30BOM YpPOBHE, B

TOM YHUCJI€ TIPEIMETHBIE PE3YJbTAThI IO roJIaM 00yUYEHUS;

e cojepkaHue yueoHoro npeamera «Pusrka» mo rogam o0yyeHusl.

du3uka Kak Hayka O HaumOoiee OOIIMX 3aKOHAaxX TPHUPOABI, BBICTyMHAs B
KauecTBe y4eOHOro mpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMUM 00 okpysxaromiem Mupe. IkoapHbIN Kypc GU3MKH — CUCTEMOOOPa3yIOMINiA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE IPOIECCOB U SIBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOrHeill,
dbusznueckoid reorpadueid u actpoHomued. Hcmonb3oBaHME UM AKTUBHOE
npuMeHeHne (U3MYECKMX 3HAHUWA  ONpenenseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTEPUAIOB C 3aJaHHBIMU CBOWCTBAMHU W JIPYTHX.
W3ydyenrne (Qu3MKM BHOCHT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaroumuxcs, B (popMUpOBaHME YMEHHH MPUMEHSTH
HAy4YHBIN METO]I TO3HAHUS MPHU BHIMOJTHEHUU UMU YUE€OHBIX UCCIEAOBAHUI.

B ocHOBYy kypca ¢usmku Il ypOBHS CPEIHEro oOINero oOpa3oBaHHS
MOJIOKEH pAN HUACH, KOTOpPbIE MOXHO paccMaTpuBaTh KaK IPHUHLMIBI €ro
NOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIKOYAET Kak
BONPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuszayuu. B COOTBETCTBMU C HEW Marepuan Kypca (HU3UKA
o0beaMHEH BOKPYr (QuU3MUECKMX Teopuil. Bemymmm B Kypce sBIseTCA
dbopMupoBaHue MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MATEpHUH, BEUIECTBE U
ToJie.

Hoesa eymanumapuzayuu. EE peanuzanus TMpeArnojaraer HCIoIb30BaHHUE
T'YMaHUTAPHOTO TOTEHIMAIa (DU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
¢u3uku Cc pa3BuTMEM OOMIECTBA, a Takke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMU TTPOOIEMaMH.

Hoesa  npuxnaonoti uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMUECKUX MPUIIOKEHUN
M3y4YEHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss IMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJlep>KaHMsI, TMOCBSIIEHHBIX OSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKW M TEXHOJOTHM, a TaKkKe OOCYXICHUS
pOo0JIEM pallMOHATBHOIO MPUPOIOIOIB30BAHUS U IKOJIOTMYECKOM 0€30I1aCHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMHU Kypca (PU3MKM Ha YpOBHE CpPEIHEro OOLIEro
oOpa3oBaHus SBISAIOTCS (usmueckue Teopuu (hopMHpOBaHUE MPENCTABICHUN O
CTPYKTYpPE MOCTPOCHHS (PU3NUECKOU TeOpUuu, poiu (HyHIaMEHTAIBHBIX 3aKOHOB U
NPUHIUAIOB B  COBPEMEHHBIX TMPEJACTABICHUSAX O NPUPOJE, TIpaHHIAX
MPUMEHUMOCTH TEOpHUH, ISl ONUCAHUS ECTECTBEHHO-HAYUHBIX SBJICHUH W
IIPOIIECCOB).

CHUCTEeMHO-AESITENIbHOCTHBIN TOJX0/ B Kypce (DU3UKU pean3yercsl Mpexie
BCEr0 3a CUET OpraHU3allUUd HKCIEPUMEHTATBLHOW NESITEIbHOCTH O0YyYarolUXCs.
Jlns  GazoBoro ypoBHS Kypca (UBHMKM — O3TO HCIOJIB30BAHHE CHUCTEMBbI
(pOHTAJIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpaTOPHBIX padoT,
KOTOpbIE B MporpamMme mno (u3nke oObeIUHEHbI B OONIMH CHUCOK YYEHHYECKHX
MpakTUYecKux padoT. Brijenenne B yka3aHHOM mepedyHe 1abopaTopHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISETCS  YYAaCTHUKAMHU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJS U3 OCOOEHHOCTEW IUIAaHMPOBAHUS U
ocHamleHus kabunera ¢Qusuku. Ilpu »sTOM obOecrneunBaeTcsi OBJIAJEHUE
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS, WCCIEHOBAHUS
3aBUCUMOCTEH (U3MYECKMX BEIMYWH W TOCTAHOBKY ONBITOB IO TPOBEPKE
NPEJIOKEHHBIX TUITOTES.

Bonpmioe BHUMaHME YIENSAETCS PEHIEHUIO PACUYETHBIX M KauE€CTBEHHBIX
3aaa4. [Ipu »3TOM N1 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/aud C SIBHO
3a1aHHOM (PU3UYECKON MOJIENbIO, MO3BOJIAIOIINE IPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaKk U WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. /[ KaueCTBEHHBIX 3a7a4 MPHOPUTETOM SIBIISIIOTCS 3aIaHUS HA
OOBSCHEHHE TPOTEKaHUS (PU3MUECKUX SBJICHUW W TPOIECCOB B OKpYKArOIIEH
KU3HU, TpeOyrone BbIOOpa (U3UYECKOM MOAENU IS CUTYalMH TPAKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUeHHI0 Y4YeOHOro rporecca 0a3oBbIi YypOBEHb Kypca
(Gbu3MKU HA YPOBHE CpEHEro 0011ero 00pa3oBaHus JOJDKEH N3YYaThCsl B YCIOBUSIX
NpEeIMETHOr0 KaOWHeTa (U3MKU WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (U3UKU JOKHO OBITh
HeoOXoaumMoe JiabopaTopHoe O0OOpyAOBaHUE [Jisi BBITIOJIHEHUS YKa3aHHBIX B
nporpamMme Mo (PU3MKe YYEHUYECKHX MPAKTUYECKUX paboT U JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JlemoHCTpanmoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHUH C
NPUHIIMIIOM MHHUMAJIbHOM JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
NEPEUrCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlui s
UCCJICIOBAHUSA  W3Y4YaeMbIX SBJICHUW ©  TPOIIECCOB, OJMIUPUYECKUX U
(dbyHIaMEHTATBHBIX 3aKOHOB, X TEXHUYCCKUX TPUMECHCHUM.

JlaGopaTtopHoe 00OpyJaOBaHME [Jis YUYCHHUUYECKUX NPAKTUUECKUX pabdoT
dbopmMupyercsi B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacyere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTW4ecKhe KOMIUICKTHI
1a00paTOPHOTO OOOPYAOBAHUS JOJKHBI OBITH TIOCTPOCHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUU AQHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIC ITM(DPOBBIX TabopaTOpuii.

OCHOBHBIMHU LENIIMH U3y4eHUS (PU3UKHU B 00I[eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJICHUS OOYYAOMIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAIBHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABJICHUN O HAYYHOM METOJI€ MO3HAHUA U (POPMUPOBAHNE
WCCJIEIOBATEIHCKOT'0 OTHOMICHUS K OKPYKAIOIUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTaTa HW3YUCHUS
OCHOB CTPOEHMS MaTepuu U QPyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue ymMeHUW OOBSCHATH SABICHUS C HMCIOJIb30BAHUEM
bu3rUecKnX 3HAHUHM ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpeaCcTaBICHUN O PO (PU3UKHU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTikenne 3Tux 1ener obecreunBaeTcsl pelieHueM CIEAYIOMNUX 3a/1ad B

npoliecce N3y4eHus Kypca GU3UKH Ha YPOBHE CPEIHEro O0IIero oopa3oBaHus:



e mpuoOpeTeHue  CUCTEMbl  3HaHUU 00 o0mmx  (QU3IUIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUsIX, BKJTIOYAst MEXaHUKY,
MOJIEKYJISIDHYIO  (PU3UKY, 3JEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY U
AIIEMEHTHI aCTPODU3UKH;

e (opmupoBaHwe yMEHUU TPUMEHSATh TEOPETUUYECKHUE 3HAHUA IS
0o0bsSICHEHUST (PUBUYECKUX SBJICHUNW B TMPUPOAE U IS MPUHSITHUSA
MPAKTUYECKUX PELIEHUN B IOBCEAHEBHOW )KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS PAa3IUYHbIX 3a7a4 C SBHO 3aJIaHHON
dbusznueckoil MOMENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3fanue Pu3NUecKor MOJEIH, aICKBAaTHOW YCIOBUSIM 3a]1auu;

e TMOHMMaHUE (U3UYECKUX OCHOB U MPHUHILMUIOB JIEUCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJIQJICHHE METOJIaMH CAMOCTOSITEJIbHOTO TUIAHUPOBAHUSA U TPOBEICHUS
bU3MYECKNX AKCIEPUMEHTOB, aHallu3a W WHTEpIpeTanuu UHpOopMaluu,
ONpEIENICHNS JOCTOBEPHOCTH MOJYYEHHOT O PE3YIIbTATA;

e CO3[IaHUE YCJIOBHM ISl PA3BUTUS YMEHUW NMPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU AEATEIBHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennmaraemeiii B mporpamMmme 1o (¢uU3NKE TepeueHb J1abopaTOpPHBIX U
NPaKTUYECKUX paldoT SBISIETCS PEKOMEHJIOBAaHHBIM, YYWUTEIb JelaeT BBIOOp
NpOBE/ICHUs JIabOpaTOpHBIX pPabOT M OMBITOB C YYETOM MHJMBHUAYaTbHBIX
O0COOCHHOCTEH 00yJarOIUXCH.



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Pazgen 1. @u3uka M1 MeTOAbI HAYYHOT O TO3HAHUSA

®usuka — Hayka o mnpupoxae. HayuHble mMeTonbl IO3HAHUSA OKPYKAIOLIErO
mupa. Poibp JKCnepuMeHTa W TEOpHuM B MPOLECCE IO3HAHUA IPUPOJBL.
DKCHepUMEHT B (PUBHKE.

MonenupoBanue (HU3UUYECKUX SBICHUNA W TPOIECCOB. HaydHbie THIOTE3HI.
du3nyeckre 3aKOHBI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[IprHIMT COOTBETCTBHSI.

Ponb u mecto ¢usuku B (GOpMHUPOBAHWU COBPEMEHHON HAy4YHOM KapTHHBI
MUpa, B IPAKTUYECKON NEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBeie ¥ HUGPOBBIE U3MEPUTEIbHBIE MNPUOOPHI, KOMIBIOTEPHBIE
JNATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBHKECHMUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeaHssl CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHUE MaTepUaIbHOM TOYKHM, UX MPOEKIUMU HAa OCHU CUCTEMBl KOOpJMHAT.
CioxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJWHEWHOE JBIKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHHS, MyTH U MepeMelIeHus
MaTepUaJIbHON TOYKHA OT BPEMEHH.

CBoboaHoe nageHne. Y CKOpeHue CBOOOHOrO MaeHUSI.

KpuBonuuennoe  nBukeHue. J[BMOKEHHE  MaTepUaNbHOW  TOYKM 11O
OKPYKHOCTH C OCTOSHHOU 11O MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopoctb. [lepuon n yactora oOpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBI)KEHHUE CHAPSAO0B, LIEMHBIE U PEMEHHBIE TIepeaavn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPAlUsl KUMHEMAaTHUYECKUX XAPAKTEPUCTUK
JBHKCHHSL.

[IpeoOpa3zoBaHne TBMKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGntonenne aBukeHUs Tena, OpOIIEHHOrO TMOJ YIiOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepeHne ycKopeHUs: CBOOOJHOr0O Na eHHUS.

Hanpagnenune ckopocTu pu ABMXKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, 1abopamopHule pabomwl

N3yueHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEIEIECHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY NYTSIMHU, HNPONUIAEHHBIMU TEJIOM 3a
NOCJIEIOBATENBHBIE PABHBIE IIPOMEXKYTKH BPEMEHM IIPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIbHOM CKOPOCTBIO, pABHOW HYJIIO.

N3ydeHne NBMKEHUS IAPUKA B BA3KON KUJIKOCTH.

N3yuyenue aBuKeHUS Tena, OPOLIEHHOTr 0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurensHocTH  [amunes. Ilepseii  3akoH  HeroToHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoii 3akoH HeroTona
JUJI MaTEpUaJIbHOM TOUKU. TpeTuii 3aKkoH HbproTOHA 111 MaTepragbHbIX TOYEK.

3akoH BcemupHoro tarorenus. Cuia Tsoxkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckobxkeHus1, kadenusi). Cuina tpeHus. Cyxoe
Tperue. Cuia TpeHUs! CKONIBKEHUs U cujia TpeHus nokos. KoadduimenT tpenus.
Cwuiia conpoTUBIIECHUS MPH IBUKEHUHU TEJIA B )KUJIKOCTH WIIH rase.

[TocTynarenpHOE M BpallaTeIbHOE IBMKEHHE a0COIFOTHO TBEPAOrO TEA.

MoOMEHT cuibl OTHOCUTENBHO OcH BpameHus. llnedo cuibl. VYcmoBus
paBHOBECUS TBEPIIOTO TENA.

TexHu4yeckre yCTpoMCTBA M MNPAKTUUYECKOE IMPUMEHEHHE: MOAIIMITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHHE UHEPLIVU.

CpaBHeHHE Macc B3aUMOIEHCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIHH.

HesecomocTts. Bec Tena npu yCkOpEeHHOM NOABEME U MAJCHUH.

CpaBHEeHUME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeCHA TBEPAOTO Tela. Buaesl paBHOBeCHS.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue nBmxeHns: Opycka 1mo HaKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MNPYKUHE U
pe3HOBOM 00pasIle, oT ux aedopMaliu.

HccnenoBanne ycioBUM pPaBHOBECUS TBEPAOrO Tela, HMEKNIETO OCh
BpalICHUSI.

Tema 3. 3akonsl coxpaneHus 6 MexXanHuke

Nmnynse MarepuanbHOM TOYKH (Te€na), CUCTEMbl MATEPHAIbHBIX TOUEK.
Nmnynbe cUiibl 1 M3MEHEHUE HMITYJIbCa TeEJIa. 3aKOH COXPAaHEHHS WMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PaGota cuibl. MOIITHOCTH CHITBI.

Kunernueckass sHeprusi MarepuanbHOW Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPIUH.

[TorennuanbHas DHEPIHUA. [TorenuunanbHas JHEPIUs yIpyro
nebopMupoBaHHON  mpykuHbl.  [loTeHImanpHasi  SHEpPrUst Tena  BOIM3U
MMOBEPXHOCTHU 3EMIJIH.

[TorenuuanbHple W HEMOTEHUUAIbHBIE  CHJIBIL. CBsi3b  pabOTHI
HEMOTEHUHUAIbHBIX CHUJI C HM3MEHEHUEM MEXAaHMYECKON SHEPrUM CHCTEMBI TEIl
3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOIED,
IPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE OBMKEHUE.

[lepexoa NOTEHIIMATBLHON YHEPTUU B KHHETHYECKYIO U O0OPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JABYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

WccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHMEM MEXaHWYECKOW dHEpruu
TeJa Ha MPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Pazgen 3. MosekyasipHast GU3MKa 1 TEPMOJAMHAMMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIEC TOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Auddysua. Xapakrep IBUKEHUS U
B3aMMOJECHCTBUS YaCTUIL[ BellecTBa. MoJenu CTpPOEHUs Ta30B, XUIKOCTEH U
TBEPJBIX TEII M OOBSICHEHHUE CBOMCTB BEI[ECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepbl Mosekyil. KonnuectBo Bemectsa. [locTtosiHaas ABoraapo.

TemnoBoe paBHoBecue. Temmeparypa u €€ usmepenue. lllkana temmneparyp
Lenbcus.



Mopnens  unpeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KHMHETHYECKOW TEOpPUH HUACAIBHOr0 rasa. AOCOIIOTHAs TeMIepaTypa Kak mepa
CpellHEe KWHETMYECKOM SHEpPruM TEIUIOBOro JBIKeHHMs vacTul] rasa. lllkama
temrieparyp KensBuna. I'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeipona.
3akoH JlanproHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOLECCOB: H30TE€PMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOCHUE BellecTBa, (QoTorpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OmnbiTel 10 U Py3UN KUAKOCTEHN U Ta30B.

Monens OpOyHOBCKOIO ABUKEHUS.

Mogens onbita IlITepha.

OneITHI, JTIOKa3bIBAOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJISPHOTO
B3aUMOJICCTBHUSL.

Monens, WIUTIOCTpUpPYIOLIas IPUPOAY AABICHUS ra3a Ha CTEHKU COCYAa.

OnpIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHUSI MJI€aJbHOrO Tasa,
U30IPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamophule pabomoi

Omnpenenenne Macchl BO3AyXa B KJIIACCHOM KOMHATE€ HAa OCHOBE H3MEPEHHUI
00BbEMa KOMHATBI, IABJICHUS U TEMIIEpaTyphbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoOUHAMUKU

TepmonnHamuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHusi. KonnuectBo TemnoTsl U pabora. BHyTpeHHsIs
BHEPrus  OAHOATOMHOrO  HWJEalbHOrO  Ta3a.  Buael  Temonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKLIHS, U3Jyd€HUE. Y IeJIbHAs TEIUIOEMKOCTh BELIECTBA.
KonudecTBo TEmIoTsl NpH TEIIONepeaaye.

[Tonsitue 00 anuabatHoM tpouiecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMMKHU K u3ompoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTh Po1IeCCOB B MPUPO/IE.

TennoBpie  MammHbl.  [IpuHUOMNBL  AEUCTBHUS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanus HSHEpruM B TEIUIOBBIX MamuHax. Koadduiment moneznoro
nercTBus TemmoBord MammHbL [lukn KapHo m ero xosdduiMeHT mojie3Horo
JEUCTBUA. DKOJIOTHYECKUE NPOOJIEMbI TEIUIOIHEPT €TUKH.



TexHuueckue yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHET O CrOpaHusi, ObITOBOU XOJIOAWIbHUK, KOHAUIUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH HSHEpruM Tejla NPHU COBEPILIEHUU pabOThl: BBLIET
npoOKu u3 OYTBUIKM TIOJ JIEWCTBHEM CXATOTO BO3/lyXa, HarpeBanue 3dupa B
JATyHHOU TpYyOKe MyTEM TpeHHsl (BUACOAEMOHCTPALINSA ).

N3meHenue BHyTpeHHEH SHepTrur (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnplT 1m0 anuabaTHOMY pAaCHIMPEHUI0 BO3/yXa (OMNBIT C BO3IYLIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, JBUTATENS BHYyTPEHHETO CTOPAHMSI, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenpHOM TENIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3oBanue u kKoHneHcarus. Vcmapenue u kumneHue. AOCOITIOTHAS U
OTHOCHUTENIbHAs BIAXKHOCTh BO3AyXa. HacellleHHbIM mnap. YAenbHas TemioTa
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPaTyphl KUIIEHUS OT J1aBJICHHUSL.

Tsépnoe Teno. Kpucrannmnyeckue u amopdubie Terna. AHU3OTPONUS CBOWCTB
kpuctamioB. Kungkue kpuctamwibl. CoBpemeHHble MaTepuaibl. [lnaBinenue u
KpUCTa/In3aus. Y aenbHas Teriora miasiaeHus. Cyonumarus.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuueckrue yCTpPOHCTBa M MPAKTHYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJOTUHU TMOIYYEHUSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPUaIoB, U HAHOTEXHOJOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIEHHBIX NAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHUU.

CniocoObl u3MepeHus BIaXKHOCTH.

Haburonenue HarpeBaHusl U IJ1aBJI€HNS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanys KpUCTalIOB.

Vuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3MepeHre 0THOCUTENBHOM BIIAXKHOCTH BO3AYyXa.

Pa3nen 4. JieKTpoANHAMHUKA
Tema 1. dnexmpocmamuxa
OnekTpuzauusi Tel. OJEKTpUYEeCKHil 3apsan. JBa Buma 3JIEKTPUUYECKUX
3apanoB. IIpOBOAHUKH, OUANEKTPUKKA W TOJYNPOBOJHUKH. 3aKOH COXpPaHEHUs
ANEKTPUUECKOr0 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil aneKTpuyecKuil 3apsi.
Onektpuueckoe none. HanpsoxkéHHocTs 3nekTpuueckoro moias. I[IpuHuun



CYIEPIIO3ULIAMN BJICKTPUUYECKUX Toyed. JIMHUKM HanpsKEHHOCTH SJIEKTPUYECKOTO
TTOJISL.

Pabora cun  anektpocratudyeckoro  moss.  [loreHuman.  PasHocTh
noreHuuanoB. [IpOBOAHUMKM UM AUDIEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
JvanekTpuyeckas MpOHUIAEMOCTb.

DnekTpoEMKOCTh. KonaeHcarop. DIEKTPOEMKOCTh IIIOCKOTO KOHJEHCATOpA.
DHeprus 3apsKEHHOr0 KOHAEHCATopA.

TexHuueckne yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTPYWHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BAHHBIX TEIL.

DNEeKTPUUECKOE MOJI€ 3aAPSKEHHBIX TEN.

[IpoBOAHMKH B AIEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUYeCKas 3aluTa.

JIM3TIEKTPUKH B DJIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHcaTopa oOT IUIOLIaan
IJIACTHH, PACCTOSHUS MEXKAY HUMU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Vuenuueckuii skcnepumenm, nabopamophule pabomoi

N3mepenne 2nekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku ¢ paznuunvix cpeoax

ONEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DIJIEKTPUYECKOIO TOKAa.
Nctounuku Toka. Cuia Toka. [IocTOSTHHBIN TOK.

Hamnpsioxenue. 3akon OMa J171s1 y4acTKa LIETIH.

DJIEKTPUYECKOE COINPOTUBICHHUE. Y EIbHOE COIPOTUBJICHUE BEILIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE TPOBOITHUKOB.

Pabora amekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
AIEKTPUYECKOTrO TOKA.

OJIEKTPOJABWKYIIAs CWIA M BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3axon Oma /71 MoJIHOM (3aMKHYTOM) 3JIeKTpruyeckor 1enu. KopoTkoe 3ambIkaHUeE.

DNEKTpOHHAsT  MPOBOAUMOCTb  TBEPIBIX  METaUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJLJIOB OT TeMIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DIIEKTPUYECKNN TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IpUMECHAs IIPOBONMOCTh
noaynpoBoAHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHUKOBEIE TPUOOPHI.

ONEeKTpUYECKUd TOK B  pacTBOpax M  paciulaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTHYECKAS JUCCOLUUALNS. DIEKTPOIU3.



OnekTpuueckuii TOK B Tra3zax. CaMOCTOSITENbHBIA M HECaMOCTOATENbHBIN
pazpsa. Monnus. [1nazma.

TexHuueckue ycTpoilcTBA M MNPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pEOCTaT, HWCTOYHHKK TOKA, OJJIEKTPOHArpeBaTeNbHbIE MPHUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN THO/,
TEPMHUCTOPBI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN U0/, rajdbBaHUKA.

Jlemoncmpayuu

M3mepeHne cuilbl TOKA U HaIIPSIKEHUS.

3aBUCUMOCTb COIPOTHBIICHUA LWIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOLIAAH MOMEPEYHOr0 CEYEHUS U MaTepuaa.

CMmelaHHOE COeTMHEHNE MTPOBOTHUKOB.

[Ipsimoe wW3MepeHue BIeKTpoABHXKYIIEW cuibl. KopoTrkoe 3amMbikaHne
raJIbBAaHUYECKOr' 0 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYPHI.

[1poBOIMMOCTB AJIEKTPOITUTOB.

NckpoBoii pa3psa U IpOBOJAUMOCTb BO3yXA.

OnHOCTOPOHHSSI MPOBOAMMOCTD TUO/A.

Vuenuueckuii sxcnepumenm, nabopamophuie pabomoi

N3yyenue cMemanHoro COeMHEHNs PE3UCTOPOB.

N3MepeHne 37eKTPOIBMKYILEW CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

Habmronenue snexkTponusa.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyiiecTBIseTcs ¢
y4ETOM COJEPIKATEIBbHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJNIOrHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOAOB HAay4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumore3a, (uU3MUecKas BEIMYMHA, 3aKOH,
Teopus, HaOIIOeHUE, SKCIIEPUMEHT, MOJICITMPOBAHKE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelIEeHWEe CUCTEMbl ypaBHEHUH, JWHEWHas (yHKIHMS,
napabona, runepoosa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIUHA HA OCU KOOPJNHAT, CII0)KEHUE BEKTOPOB.

Buonocus: MexaHu4ecKkoe NBIKEHUE B )KMBOU mpupoze, auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUBI TEILIONEPENAaUYH, TEIUIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPHABIX TeEN, XUAKOCTEH M



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJIOB, JJEKTPOJIUTHYECKAS THUCCOITUAITHS,
raJibBaHUKA.

l'eoepaghus: BMaxXHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
yu4€T TpEeHHS B TEXHUKE, TOIIMITHUKNA, HWCIOJb30BaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYTHE), NBUTATEIh BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOW XOJOAMIBHHUK, KOHAUITHOHED, TEXHOIOTHU
MOJTYyYEHUSI COBPEMEHHBIX MAaTEpHaJOB, B TOM YHCJIC HAHOMAaTEepHaJOB, M
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE AJIEKTPONPHUOOPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArPEeBaTEIbHBIC puoopHI,
AIEKTPOOCBETUTEIBHBIC PUOOPHI, TaThBaHUKA.

11 KIIACC

Pasznen 4. DaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUSA

[TocrossHHbIE ~ MarHuThl.  B3aumMonencTBUE  IIOCTOSAHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKIMM. [IpuHOMD cynepnosuunun
MAarHATHBIX NoJjed. JIMHMM MarHuTHOM MHAYKUMW. KapThHAa JIWMHAA MarHATHOU
WHIYKLIWAH MOJIS IOCTOSSHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA € TOKOM. KapThHa JWMHUKA WHIYKIAU
MAarHuTHOI'O MOJ JUIMHHOIO IPSIMOTO NPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMKA, KaTYIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmoaeicTBre npOBOJIHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOYJIb U HallpaBJICHHE.

Cuna Jlopenua, e€ MOJyJIb U HallpaBiieHUE. J|BUKEHUE 3apsSyKEHHON YaCTUIIBI
B OZIHOPOJHOM MarHuTHoM nose. Pabota cuibl JIopeHna.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKOUU. IlOoTOK BekTOpa MarHUTHOM
UHAYKUAHW. OJEKTPOABIKYIIAs CWIa WHAYKUUH. 3aKOH 3JIEKTPOMAarHUTHOU
unaykuuu dapanes.

BuxpeBoe anekTpuyeckoe nosie. OIEKTPOABWKYLIAs CWIa WHIYKIUU B
IPOBOJHMKE, JIBMKYLIEMCS OCTYIATEIBHO B OTHOPOJIHOM MArHUTHOM TIOJIE.

[IpaBuino Jlenna.

NHOyKTUBHOCTE.  SIBIEHME CAMOMHIYKLUMH. OJIEKTPOABWKYINAs CHJIA
CaMOMHIYKLIHH.

DHeprus MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckue YCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IIOCTOSHHBIC
MAarHuThbl, JJEKTPOMArHWTHI, JJIEKTPOABUraTelb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, NHAYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHWY MHYKIIMY MAarHUTHOT'O TOJIS.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JericrBue cuibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBieHne 3EKTPOMArHUTHON UHIAYKIUH.

[IpaBuno Jlenua.

3aBHCUMOCTb JJIEKTPOJABMKYILEH CHJIBI MHIYKIHUHA OT CKOPOCTHU MU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBieHne cCaMOMHAYKIIUH.

Vuenuueckuii skcnepumenm, nabopamopnule pabomoi

N3ydyeHrne MarHuTHOr O MOJsl KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIECHUS 3JIEKTPOMAarHUTHOM MHIYKLIHAH.

Paspeu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazcHUmMHble KONEOAHUA

KonebarenbHas  cucrema. CBOOOIHBIE  MEXaHHYECKHE  KOJeOaHUS.
I'apmonnyeckue konedanus. Ilepumon, wacrora, amruiuryga v (asa koseOaHH.
[IpyxuHHBIN MasgTHUK. MareMaTH4YeCKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKHX
kosneOanuii. [IpeBparnienue sHeprun Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarensubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJIeOAHUS B
UJCATBHOM KOJE0ATeIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHBIMU KoneOaHusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
SHEPTUU B UJCATHHOM KOJIEOATEIHbHOM KOHTYPE.

[IpencraBienue o 3aTyxaroumx KojeOaHUAX. BeIHYyXI€eHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeIHYK€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

Ilepemennsblii TOK. CHUHYCOMAQJIbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYJTHO€ W JEHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenadya U NOTPEOICHUE BIEKTPUUECKON
DHEPIUM. JKOJIOTMYECKHE PUCKU IPU MPOU3BOJACTBE ANEKTpodHepruu. KymnbTypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HM.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JJMHUU IJIEKTponepeaay.

Jlemoncmpayuu

WccnenoBanre mapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (MPYKUHHBIA HWITU
MaTEeMaTU4YECKU MasiTHUK ).



Habmronenue 3atyxaromux KojaeOaHui.

HccnenoBanne CBOMCTB BIHYXACHHBIX KOJIEOaHUIA.

Habmronenue pezonanca.

CB0OOHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuunorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA M HANPSDKEHUSI OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJIEOaHUA.

Pe3oHanc mnpu moOCnenoBaTEIbHOM COEIMHEHUHM pE3UCTOpa, KaTyIIKH
WHAYKTUBHOCTH M KOHJIEHCATOPA.

Mognenps TMHUM 3JIEKTPONEPEIAYH.

Vuenuuecxuii skcnepumenm, r1abopamopnule pabomuwl

WccnenoBanre 3aBUCMMOCTH MEPUOJA MaJbIX KojieOaHUM rpy3a HA HUTHU OT
JUTMHBI HUTU ¥ MacChl Ipy3a.

HccnenoBanue IMEPEMEHHOrO0 TOKa B LENM W3 [OCIEAO0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMmpOMazHUNHbLE 60JIHbL

Mexanudeckue BOJHBI, ycioBus pacnpoctpaHeHus. Ilepuoa. CkopocThb
pacnpocTpaHeHuss W JuMHA BOJIHBL [lomepeuHble W MPOJOJIBHBIE BOJHBI.
WnTepdepentus u qudpakius MEXaHHIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBHSI U3JTYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrtauusa BektopoB E, B, V B snexkrpomaruutHoii BoiaHe. CBoiCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHHE, MONspu3anus, audpakuus,
uHTepdepenus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[Ikana 35eKTpoMarHuTHBIX BOJH. [IpuMeHeHue >JeKTpOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguocBA3u U TeneBuaeHus. Paqnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIEH Cpe/ibl.

TexHuueckue ycTpoiCTBa M MNPAKTUYECKOE NPUMEHEHHE: MY3bIKaJlbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas IUArHOCTHKAa B TEXHHUKE M MEIMIIMHE, pajap,
paauonpuéMHUK, TeIEeBU30p, aHTeHHa, Tenedon, CBY-nieun.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTPaHEHUE MTONEPEUHBIX U MTPOIOIbHBIX BOJIH.

Koneo6:mromeecs Teno kak UICTOYHUK 3BYKa.

Hablntonenue orpaxeHus: ¥ NpeaoOMIICHHS] MEXaHUYECKUX BOJIH.

Habntonenune nnrepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HAHC.

HaGntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM U
4acTOTOM KOJIEOaHUI.



UccnenoBanne  CBOWCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpaXXEHHUE,
MpeoMIIeHUE, oNApU3alus, TuPppaKuus, HHTepPEepeHIUs.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmonnHeElHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyd cBera. ToyeuHbI ICTOYHUK CBETA.

OTtpaxxenue cBera. 3akoHbI oTpaxeHus cBeta. [locTpoeHune n3zodpaxxeHui B
IUIOCKOM 3€pKae.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelhb
npenomieHus. llonmHoe BHyTpeHHee oTpaxkeHue. llpenenbHbI yrojl MOJHOIO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceera. CiaoxHbIil cocTaB Oenoro csera. L{Ber.

Cobuparomue W pacceuBaronide JuH3bL. ToHkas mauH3a. DOKycHOE
pacCTOSIHME W ONTHYECKash cuiia TOHKOW JuH3bl. [locTpoenue un3oOpaxeHUi B
coOMparonMX U pacceuBarolux JuH3ax. PopMysia TOHKON JIUH3bL. Y BEIUYECHUE,
JlaBaeMOe€ JINH3O0U.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTHUKHU.

BonnoBas ontuka. HWHrepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBust HaOMIOMEHWS MAaKCUMyMOB M MHUHHMYMOB B UWHTEp(EpPEHIIMOHHON
KapTHUHE OT JBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcCIOBUE HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM TMAaJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
IU(PPaKIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHu4yeckre yCTpOWCTBA M IPAKTUUYECKOE IPUMEHEHWE: OYKH, JIyIa,
doroanmnapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OIITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEWHOE pacIpOCTPaHEHUE, OTPAKEHUE U TNPEIOMIICHHE CBETA.
OnTtuyeckue mpruOopkl.

[TonmHOE BHYyTpEHHEE OTpakeHne. Monenb CBETOBOAA.

HccnenoBanue cBOMCTB N300paK€HUM B JTMH3AX.

Mopenu MUKpOCKoMa, TEIECKONa.

HaGntonenune nnrepdepennium cera.

Hab6monenune nudpakimu ceera.

Habmronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOUIBIO IPU3MBL.

[Tony4yenue cekTpa ¢ MOMOINIbIO JUGPAKIIMOHHON PEIIETKH.

HaGmronenune nonsipusanuu cBeTa.

Vuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl



N3mepeHne nokasaTesns NpeaoMIICHHs CTEKIIA.
HccnenoBanue cBOMCTB N300paK€HUM B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3gesn 6. OCHOBBI CICHUAIBHON TEOPHUH OTHOCUTEIbLHOCTH
I'panuubl  1pUMEHMMOCTHM  Kilaccuyeckom — mexaHuku.  [loctynarsl
CIIELIUAJIbHOW TEOPHUH OTHOCHUTEIBHOCTU: HWHBAPUAHTHOCTh MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIBHOCTU DUHIIITEIHA.
OTHOCUTENBLHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHHU U COKpAICHUE
JUTVHBL.
DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YACTHUIIBI. DHEPIHs
MIOKOSI.

Pazgen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmovt K6AHMOBOU ONMUKU
®oronsl. ®opmyna [1nanka cBsizu sHEprun GOTOHA C €r0 YaCTOTOM. DHEPrUs
U UMITYJIbC (POTOHA.
OtkpsiTre u ucciaegoBanue porodddexra. OnbiThl A. I'. CTosieroBa. 3aKOHBI
dotoaddexra. YpaBuenue DiHiTeHa 17151 dorodddekra. «KpacHas rpaHuiia

dotorddekra.

JlaBnenue ceera. OnbiThl 1. H. JIeOenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue ycTpoiicTBAa M MPAKTHUECKOE MpPUMEHEHHE: (OTOIJIEMEHT,
dboTomaTUMK, COIHEUHas 6aTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3p(HeKT Ha YCTaHOBKE C LIMHKOBOM MJIACTUHOM.

Uccnenoranue 3akoHOB BHeENIHEro GoTodddexTa.

Cseronuoy.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHIl.
[Lmanerapnas mogmens aroma. lIlocrynarel bopa. W3nydyeHue wm moriounieHue
(GOTOHOB TpU TMEpexojie aToMa C OJIHOTO YPOBHS SHEPIHMHM Ha Jpyroi. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/A.

BonHoBble cBolicTBa yactull. Bonnel ne bpoinsa. KopryckynsspHO-BOIHOBOM
TyaJIA3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3JTyYECHHUE.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHME: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBbII KOMIIBIOTEP.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue QIMHBI BOJIHBI Ja3epa.

HaGnronenne nuHelyaThIX CIEKTPOB U3ITYUYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, n1abopamopnule pabomuwl

Habmonenue tuHeR4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpPOCHHS siapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paauoakTuBHOro u3iydyeHus. CpoiictBa anbda-, Oera-, TramMma-u3Iy4dyeHUs.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA M HeWTpoHa. Hykionnas momens sigpa ['eitzenOGepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30Torsl.

Anbda-pacnaa. DNeKTpOHHBIA UM TMO3UTPOHHBIM OeTa-pacnan. I[amma-
U3JlydeHue. 3aKOH PaJu0akTUBHOIO pacraja.

DHeprusi CBSA3M HYKJIOHOB B sifipe. Snaepubie cuibl. JledhekT maccer sapa.

Anepnsie peakuuu. [lenenue u cuHTE3 A1€p.

Anepusiii peaktop. Tepmosmepubiii cunTe3. [IpoGnembl M HEepPCHEKTUBHI
AIEPHON SHEPTETUKH. DKOJIOTMUECKUE ACTIEKTHI SAEPHON IHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertobl HAOJIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaabHbIe B3auMOJeUCTBUA. EMUHCTBO PU3HUECKON KapTUHBI MUPA.

TexHu4yeckre yCcTpoWCTBa U MPAKTHUYECKOE MMPUMEHEHHE: TO3UMETP, Kamepa
Bunbcona, siiepHbIit peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomwl

UccnenoBanne TpekoB 4acTuIl (110 TOTOBBIM (GoTOrpadusim).

Pa3pges 8. DiieMeHTHI ACTPOHOMUM M aCTPOPU3MKH

Orarnbl pa3BUTHA acTpoHOMUHU. [IprKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3Bénnoro neba. Co3Be3qusi, sSpKU€ 3BE3BI, IUIAHETHI, UX BUIUMOE
JIBUKEHUE.

Conneynas cucrema.

Comune. ConHeuHast akTUBHOCTb. McTrounuk sHeprum ConHuoa u 3BE3.
3BE3M1BI, UX OCHOBHBIE XAapPAKTEPUCTHUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTb». 3BE3Mbl TJIABHOW IOCIEA0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIs 3BE3] TJIABHOW IIOCIIENOBATEIBHOCTH. BHyTpeHHee cTpoeHue



3B&3/1. COBpeMEHHBIE MPEJACTABICHUSI O MPOUCXOXKAECHUU U 3BOIoNMU ConHIa U
3BE3/. DTaIbl KU3HU 3BE3].

Muneunsiii [Iyte — nHama [anaktuka. [lonoxenue n nBukenue CoyiHIA B
lNanaktrke. Tunsl ramakTuk. PaguoranakTuku v KBazapbl. YEpHbBIE IBIPHI B SpaX
rajgakTHK.

Bcenennas. Pacmipennie Beenennoit. 3akon Xa06a. Paz0eranue rajiakTuk.
Teopus bonbmioro B3peiBa. PeMKTOBOE M3IyYeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

Habmronenuss HeBOOPYKEHHBIM TJIa30M C HUCMOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUH IJIs1 ONpeieTICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be311s1 CEBEPHOro MONYIIApUsI U SIPKUE 3BE3BI.

Habntonenus B Teneckon Jlynsl, mnaner, Miieanoro Ilyrtu.

O000marnee noBTOpeHUE

Ponb Qu3uku M acTpOHOMHMM B DKOHOMHMYECKOW, TEXHOJOTHYECKOH,
COIMAIILHON M ATUYECKOU chepax NesTeTbHOCTH YeIOBeKa, pOiib U MECTO (PU3UKHU
¥ aCTPOHOMHHU B COBPEMEHHOM HayYHON KapTUHE MUPA, poiib (PU3UUECKON Teopuun
B (OpMUpPOBAHMM TMPEJACTABICHUN O (PU3NUECKON KapTUHE MHPA, MECTO
bu3nUYecKor KapTUHBI MUpaA B OOIIEM Py COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJICTABJIEHUIN O TIPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢pusuku 0a30BOro ypoBHs B 11 kiacce OCyIIECTBISETCS C
y4ETOM COJEPIKATENBbHBIX MEXIPEAMETHBIX CBA3€d C KypcaMH MaTeMaTHKH,
OMOJI0THH, XUMHUH, Teorpaduy U TEXHOIOTHH.

Meorxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOAOB HAay4YHOIO
MO3HAHUS: SIBIICHWE, Hay4HbIM (akT, rumnore3a, Quanueckas BeIWYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIEPUMEHT, MOJICTUPOBAHKE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHE CHUCTEMBl YPAaBHEHHUM, TPUTOHOMETPUYECKUE
GYHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUIECCKOE
TOXIECTBO, BEKTOPBI M HMX MPOEKIMWHA HA OCHU KOOPAWHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHbBIE DJEMEHTapHbIX (YHKIMI, NPU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpezieNieHHe IUIOMIAIN TIOCKUX (GUTYyp U 00bEMa Tell.

buonocus: »nekTpudeckue SIBICHUS B JKUBOM MpUPOJIE, KoJjeOaTelbHbIC
JIBWO)KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUSI B KUBOUM MPUPOJE, IEUCTBHE
paaualyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJJIMYECKasi CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl OOpa30BaHMs KPUCTAUTMUECKOW PEMETKH, CHEKTPATbHBIN
aHaJIu3.



l'eocpagpua: MarHuTHBIE TONIOCA 3€MJIM, 3aJeKH MArHUTHBIX PV,
(oToCchEMKA 3€MHOI OBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHU M.

Texnonocusi: JMHUW DIEKTpOIlepeAad, TeHEepaTop MEepPEeMEHHOro0 TOKa,
ANIEKTPOJBUTATENb, WHAYKLUMOHHAS II€4Yb, pajap, paJllONPUEMHMK, TEJIEBHU30D,
anTteHHa, teinedoH, CBY-meub, NMPOEKIIMOHHBIA ammapar, BOJOKOHHAsS OITHKA,
coJIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3VYJIIbBTATBI OCBOEHHUSA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHU

OcBoenue yueOHOro mpenmera «®Pusnka» Ha YPOBHE CpPEIHEr0 OOIIETro
oOpa3zoBaHus (0a30BbIi YPOBEHb) JOJIKHO OOECIEUUTHh JIOCTUKEHHUE CIIETYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PE3YyAbTAThl OCBOCHUSI YUeOHOr0 npeaMera «DPu3nKay JT0JKHBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOLIUXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YOEXIEHHH, COOTBETCTBYIOLIUX
TPAJUIMOHHBIM LIEHHOCTSIM POCCHUUMCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHEHHOTO
OMbITa W OMbITA JICSITEILHOCTH B MPOILIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIbHON JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOTrO BOCIMTAHMS:

c(hOpMUPOBAHHOCTH I'PAXKIAHCKOM MO3ULIUKM 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WiICHA POCCUICKOTr0 OOIIECTBA;

NPUHATHE  TPAJAUIMOHHBIX  OOIEYENIOBEUECKMX T'YMAHHUCTUYECKUX |
JEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIESATEIBHOCTh B MHTEpPECAX TPaxIaHCKOIO
o0l11eCTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTeIbHONM OpraHu3aluy;

YMEHHUE B3aUMOJCHUCTBOBATH C COLUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIUSIMU 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU IESATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTh POCCUMCKOU IpaX1aHCKON UJICHTUYHOCTH,
NaTPUOTHU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B MOCTPOEHUE YCTOWIMBOTO OY/IyIIETo;

4) 3¢TeTHYECKOT0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOUICHHWE K MHUPY, BKJIKOUYAs ACTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pu3n4ecKoil Hayke;



5) Tpy10BOT0 BOCIIUTAHUSI:

UHTEPEC K pa3IMYHbIM cepaM MNpoPecCHOHAIBHON AESATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKON, YMEHHE COBEPLIATh OCO3HAHHBINA BHIOOP
Oyny1ei mpodeccuu 1 peaaTu30BbIBATh COOCTBEHHBIE JKU3HEHHBIC MJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHHIO B 00JIacTH
(pU3HMKHU Ha NPOTSAKEHUU BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIUTAHMSA:

c(OPMUPOBAHHOCTb HKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHUE TJI00aJIbHOIO
XapakTepa dKOJIOTHUYECKUX pobIieM;

IUTAHUPOBAHUE U OCYIIIECTBIICHUE JIEUCTBUM B OKPYKAIOIIEH CPEZIe HA OCHOBE
3HAHUs LEJIEeH YCTOWYHMBOIO Pa3BUTHUs YEIIOBEYECTBA;

paclIMpeHue OmbITa ACATEIIBHOCTA HKOJIOTUYECKOM HaIpPABICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HaHUH 10 (PU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAy4YHOM [JEATEIbHOCTH, TI'OTOBHOCTb B IIPOLIECCE
U3ydeHus  (U3MKH  OCYHIECTBISITH  MPOEKTHYI0 M HCCIIEIOBATENbCKYIO
NEATENbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJILHbIE YUeOHbIE [1eiiCTBUSA
ba3oBble Jiornueckue aeicTBUs:
CaMOCTOSITEILHO  (OPMyIMpOBaTh M aKTyaIM3UpPOBAaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeNATh LENU ACATEIbHOCTH, 3aJ1aBaTh MHapaMeTpPbl U KPUTEPUU HX
JIOCTHKECHMS
BBISIBJISITh  3aKOHOMEPHOCTH W MPOTHBOPEYMSI B  PACCMATPUBAEMBIX
(bU3HIECKUX SIBIICHUSX;
pa3pabarbiBaTh MJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHaIM3a MMEIOIIUXCS
MaTepUalbHbIX U HEMAaTEepUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LIEJIAM, OLIEHUBATh PUCKU MOCIEACTBUMN AEATEIbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEabHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBHS,
pa3BUBaTh KPEATHBHOE MBIIIJICHHE TIPH PEIICHUH )KM3HCHHBIX TTPOOJIeM.
ba3oBble ucciaenoBare/bCKue JAeiicTBHSA.
BJIaJIETh HAYYHOM TEPMHUHOJOTUEH, KIIOUYEBBIMU MOHATUSMH M METOAAMHU
bu3nIeCKON HayKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-UCCIIEIOBATENbCKON U MPOEKTHON JESITENbHOCTH
B 00J1acTU (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEIICHHs 3a1ad (U3UYECKOTO COJACp)KaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOI0B ITO3HAHUS;

BJaJ€Th BHJIAMU JI€ATEIbHOCTU IO TMOJYYEHUIO HOBOI'O 3HAHUS, €ro
MHTEPIIPETalNY, MPEoOpa3OBaHUIO W TPHUMEHEHHIO B PAa3IMYHBIX Y4EOHBIX
CUTYallMsIX, B TOM YHCJI€ IPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTU (DU3UKY;

BBISIBJISITH NIPUUMHHO-CJIACTBEHHBIE CBSI3U M aKTyaJu3UpoBaTh 3ajadvy,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs, HaXOAWThb apryMEHThl Ji J0Ka3aTeIbCTBa
CBOMX yTBEP)KJICHUH, 3a7aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TMONYYEHHBIE B XOJ€ pEIIECHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMyIHUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOU
JeSITeNbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYyAallUsIM, OLICHUBATh NPUOOPETEHHBIH OIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (uU3MKe B TMPAKTUYECKYIO 00JIacTh
KHU3HEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEAJIaraTb OpPUrHHAJIBHBIE IOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JONYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

Pabora ¢ ungopmanmei:

BJIaJIeTh HABBIKAMH TOJydeHHUs MHPOpMAIUU (PU3UUECKOTO COMEpKaHUs U3
UCTOYHHMKOB pA3HbIX THIIOB, CAaMOCTOSATEIBHO OCYIIECTBIATh IIOMCK, AHAJU3,
CUCTEMAaTH3AlMI0 U HHTEpIpeTanuio MHGOpPMAlUU pa3IUuHbIX BUIOB U (OpM
MIPECTaBICHNUS;

OLIEHMBATh JOCTOBEPHOCTHh MH(OpMAIINH;

UCMOJIb30BaTh  CPEACTBA  MH(POPMALMOHHBIX M  KOMMYHHMKAIlMOHHBIX
TEXHOJIOTUH B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3al[MOHHBIX
3ajad ¢ CcoOMIoieHHeM TpeOOBaHUN OJPrOHOMHUKH, TEXHHKU O€30MacHOCTH,
TUTUEHBI, peCcypcocOepekeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
uH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEp’KaHUsl B pazIUYHbIX (opmarax c
y4€TOM HazHAueHUsI HHPOPMAIUHU U LIEIEBOU ayAUTOPHH, BHIOUpPas ONTUMAIbHYIO
dopMy MpencTaBIeHIs U BU3yaTn3alliu.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe IeCTBHSA:
OCYHIECTBJISATh OOIIEHME Ha Yypokax (U3MKM W BO BHE-ypOUYHOM
NEeSITEeNbHOCTH;



pacro3HaBaTh MPEANOCBUIKM  KOH(MIUKTHBIX CUTyallud W  CMSr4aTh
KOH(DJTUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3pPEHHS C HCIOJIb30BAHUEM
SI3bIKOBBIX CPE/CTB;

IIOHMMAaTh U KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIAYaJIbHOU
padoThI;

BBIOMpAaTh TEMATHUKY U METOJAbl COBMECTHBIX JEHUCTBUH C Y4ETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEN KaXJ0T'0 YJIECHA KOJUIEKTUBA,

IIPUHUMATh LEIM COBMECTHOM  JAEATEIbHOCTH, OPraHW30BBIBATH U
KOOPAWHUPOBATh JACHUCTBUSA MO €€ NOCTHXKEHUIO: COCTABIISITH IUIAH JECUCTBHIA,
pacrpenensaTh pojid C Y4€TOM MHEHHUM YYacCTHUKOB, OOCYXJaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4eCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
o0l pe3yapTar 1o pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TNPOEKTHI, OIECHUBATHL WMAEHU C TO3UIMA HOBU3HBI,
OPUI'MHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBIIITh ITO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PA3JIMYHBIX
CUTYaIHSIX, TTPOSIBJISITH TBOPYECTBO ¥ BOOOPAKEHUE, OBITh HHUITMATUBHBIM.

Pery/siTuBHbIC YHHBepcaJbHbIe y4eOHbIE 1eiiCTBHA
Camoopranm3anus:

CaMOCTOSITENILHO OCYILECTBIISATh IO3HABATENbHYIO AESITENBHOCTh B 00JacTH
(U3UKM U aCTPOHOMHUH, BBIABISATH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3a/a4H;

CaMOCTOSITENTFHO COCTAaBJISATh IUIAH PEIICHUs PACUYETHBIX U KaueCTBEHHBIX
3aJ1a4, IJIaH BBIOJIHEHUS NIPAKTUUYECKONW paboThl ¢ yUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEAIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacimupsTh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W TMPOSIBICHUIO SPYAMIMU B 00JacTH
(GU3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOLHOHAJIbHBI HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IENISM;

BJaJIeTh  HABBIKAMU  TIO3HABaTENbHON  pedrexkcun Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUII M MBICIUTENBHBIX MPOLIECCOB, HUX pE3YyJbTaTOB U
OCHOBaHUIA;



MCITIOJIB30BaTh MPUEMBI peIIEKCUU JJIsl OIICHKU CUTYaIluH, BEIOOpA BEPHOTO
pEIICHMS;

yMETh OIIEHUBAaTh PHCKH W CBOCBPEMEHHO IPHHHMATH PEIICHUS IO HUX
CHIDKEHHUIO;

NPUHAMATh MOTHUBBI WM apryMEHTHl JPYIHX TP aHAJW3e pPe3yIbTaToB
e TENHHOCTH;

NPUHUMATH ce0s, TOHUMAas CBOM HEJOCTATKU M JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI WM apryMEHTHl JPYIMX TpU aHalu3e pe3yIbTaToB
NeSITeNbHOCTH;

NpU3HABATH CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B mporecce qOCTHKEHHS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS IPOTPAMMBI
no Qusuke 18 ypOBHA cpedaHero oOmero oOpa3oBaHUs Yy 00y4aromuXxcs
COBEPIIIEHCTBYETCS OMOIMOHATBHBIN UHTEIUICKT, TpeIoJIararoui
c(hOpMHPOBAHHOCT:

CaMOCO3HaHU, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AMOIIMOHAIILHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOM IMOIMOHAIBLHOMN chepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpeTyJUPOBaHUs, BKIIOUYAIONIETO CAMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJNalnTHPOBATHCA K
HYMOIIMOHATEHBIM U3MEHEHHSIM U TTPOSIBIISATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIOYAIOIICH CTPEMIICHUE K JOCTHKCHHIO TSN U
yCIexy, ONTHMHU3M, WHHWIIMATUBHOCTh, YMCHHE JIEHCTBOBATH HCXOIS M3 CBOHUX
BO3MO>XHOCTEH;

OMIMATHH, BKIIOYAIOMIEH CTOCOOHOCTh TTOHUMATh SMOITMOHATHHOE COCTOSTHHE
IPYTUX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTH K
COUYYBCTBHUIO U COMIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPANBATh OTHOIIICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3periaTh KOH(PIUKTHI.

NPEJMETHBIE PE3YJIBTATHBI

K xonmy obyuenuss B 10 kJjacce TpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh COPMUPOBAHHOCTD Y 00YJAIOIMUXCSI YMCHUM:

JEMOHCTPUPOBATh Ha TMPUMEpaxX POJb M MeCTO (U3MKH B (OPMUPOBAHUU
COBPEMECHHON HAay4YHOW KAapTUHbI MHUpaA, B PA3BUTUHU COBPEMEHHOU TEXHUKU WU
TEXHOJIOTHH, B ITPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH;

YYUTBIBATh TPAHHUIBI TPUMEHEHHS M3YYCHHBIX (PU3UUYCCKUX MOJICIICH:
MarepualibHas TOYKa, MHEpLUUAIIbHAsl CUCTEMa OTCUETa, aOCONIOTHO TBEPIOE TETO,
UJICAUIbHBIA T'a3, MOJEIHU CTPOECHUS I'a30B, JKUIAKOCTEU U TBEPABIX TEN, TOUCUHBIN
AJIEKTPUYECKUH 3apsil PU pelieHnn PU3NIecKux 3a/1ady;



pacno3HaBaTh (PU3NUYECKHE SBICHUS (MPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJICKYJISIPHO-KHHETUICCKON TEOPUU CTPOCHHS BEIIECTBA U
ANEKTPOJUHAMUKHM:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJHUHECHHOE
JBIDKCHHE, CBOOOMHOE TIAQJICHHE TeJ, JBI)KCHHE 110 OKPY>KHOCTH, HWHEPIIUS,
B3auMozeicTBue Te, Tuddy3us, OpOYHOBCKOE JBM)XEHUE, CTPOSCHUE >KHIKOCTEH
1 TBEPABIX TEN, M3MEHEHNE 00bEMA TEIT MPU HArPEeBaHUM (OXJIAKICHUHN), TETUIOBOE
paBHOBecHe, WCHApEHHE, KOHACHCAINWs, TUIABJICHWE, KPUCTAJUTH3aIus, KHUIICHHE,
BJIQYKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a MPU €ro HarpeBaHUM B 3aKPBHITOM
cocylle, CBSi3b MEXKIy IapaMeTpaMu COCTOSHUS Ta3a B  H30IpOIleccax,
ANEKTPHU3AIUS TEJ, B3aUMOJICHCTBUE 3aPSJIOB;

OINMCHIBAaTh MEXAHMYECKOE JIBIDKCHHE, HCIIONB3YS (DU3UYCCKHUE BEIIMYUHBI:
KOOpJMHATa, MyTh, IMEpEeMEIIeHUue, CKOPOCTh, YCKOpPEHHEe, Macca Tela, Cuia,
UMITYJIBC TeJa, KMHETHYECKas SHEprus, MOTEHIMAIbHAS DHEPTHs, MEeXaHW4decKas
paboTra, MeXaHWYECKash MOIIMHOCTh;, IIPU OMNHCAHWH MPABWIBHO TPAKTOBATH
(GU3HYECKUI CMBICT WCIOIB3YEMBIX BEIIMUWH, WX OOO3HAYCHHS W CIWHUIIGI,
HaXOJIUTh (POPMYIIBI, CBS3BIBAIOIINE NAHHYIO (HU3MYECKYIO BEIMYHUHY C IPYTUMHU
BEJIMYNHAMU;

ONKCHIBATh M3yYCHHBIE TEIUIOBBIE CBOMCTBA TEM W TEIUIOBBIC SIBICHMUS,
UCTIONB3YsT (M3WYECKUE BEIWYWHBL: JaBJICHHE Tas3a, TeMIlepaTypa, CpemaHss
KMHETUYECKasl SHEPrUs XaOTHYECKOI'0 JBIDKCHHUS MOJICKYJ, CpeIHEKBaIpaTUYHAas
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, pabora rasa,
KO3(pUIIMEHT TOJe3HOro JACHCTBHS TEIUIOBOTO JIBUTATENSA; IIPH ONHMCAHUH
MPaBWIBHO TPAKTOBaTh (M3MYECKUH CMBICT HCIOIB3YEMBIX BEJIWYWH, WX
0o0O3HAUEHUS W EAWHHIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONINE JTAHHYIO
(bU3UYECKYI0 BETUYMHY C IPYTUMHU BEJIMUUHAM;

OIHMCHIBATh U3YYCHHBIC AIIECKTPUIECKHE CBOWCTBA BEIIECTBA U AICKTPUICCKUE
SBJICHUS (TIPOIIECCHI), UCITONB3YS (PU3NUECKUE BETUYMHBI: AJICKTPUUCCKUIN 3apsi,
AJIEKTPUYECKOE TI0JIe, HAMPSHKEHHOCTD IMOJIS, TTOTEHIIUAJ, PA3HOCTh MOTEHIIMAJIOB;
Py ONMUCAHUM TIPABUIBHO TPAKTOBAaTh (U3MYECKUM CMBICT HCIOIb3yEMbBIX
BEIWYMH, WX OOO3HAUCHHUS W €IUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINC
TaHHYI0 GU3WYECKYIO BETMYUHY C APYTHUMH BETHUYUHAMH,

aHAJTM3UPOBATh (DU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YSd (PU3HUECKUE
3aKOHBI M MIPUHIIMIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHWS MEXaHWYeCKOW DSHEPruH, 3aKOH COXpaHEHHUS WMITYJIbCa,
MPUHITAI CYTEPIIO3UIINK CHWJI, TPUHIIAIT PaBHONPABUS WHEPIUATHHBIX CHCTEM
oTcuéTa, MOJEKYIIPHO-KMHCTHYECCKYI0 TEOPHUI0 CTPOCHMS BEIICCTBA, Ta30BbIC
3aKOHBI, CBS3b CpeHEH KMHETHYECKOW dHEPTrUM TETUIOBOT'O JBUKEHUS MOJICKYII C
a0COJIIOTHOM TeMIlepaTypoM, MEePBhIA 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPaHEHUS
ANEKTPUUECKOTO 3apsina, 3akoH KynoHa, Mpu 3TOM pa3iandarh CIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPHUHIMIBI JEHCTBUA MAaIlUH, HOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3auvarh YCJIOBHS MX O€30MacHOr0 HCIONb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBINIOJIHATh JKCHEPUMEHTHI 10 MCCIEI0BAHUIO (DU3UUECKUX SIBICHUA MU
IPOLIECCOB C HCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUW, NPU STOM
dbopmynupoBath mnpobieMy/3aadyy M THUIOTE3y Y4eOHOTrO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYNOBaHHUS, MPOBOAMUTH OMNBIT U
bopMyIUpPOBaTh BHIBOJIBL;

OCYUIECTBIISThH MPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, IPU
ATOM BBIOMPATh ONTHUMAJBHBIN CHOCOO M3MEPEHUS W HMCIOJb30BaTh M3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIYy  (PU3UYECKUMH  BEIUYMHAMH  C
UCITOJIb30BAHUEM INIPSIMBIX HM3MEPEHHI, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY,
bukcupoBaTh PE3YNbTAThl IMOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUie TabuuLl U TpaduKoB, AeIaTh BHIBOABI IO Pe3yJbTaTaM HCCIIEIOBaHUS;

co0roaTh mpaBuia 0€30MacHOTrO Tpyaa MpHU MPOBEICHUHU HCCIIETOBAaHUI B
paMKax y4eOHOro OJKCIIEpPUMEHTa, Y4eOHO-UCCIIEIOBATENbCKON U MPOEKTHOU
JESATENbHOCTU C MCIOIb30BAHUEM U3MEPUTEIBHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyTI0BaHUS;

pemiate pacuéTHble 3aJaud C SBHO 3aJaHHOW (DU3MUYECKON MOJENbIo,
UCTOJIB3Ysl (PU3MUECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIn3a YCIOBUS 3aJa4u
BbIOMpATh (PU3UUECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BEIUYMHBI U (POPMYIIbI,
HeoOXoUMbIe NJisi €€ pellleHUs, MPOBOJUTH PACUEThl U OIEHUBATH PEATLHOCTH
MOJTy4YE€HHOT0 3HaUY€HUs (PU3HMUECKON BEIUYUHBL;

pemaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTHYECKU HENPOTUBOPEUYNUBYIO
LEMOYKY pacCyXICHHUM C OMOpOM Ha HM3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H
buznueckue sIBICHUS;

UCIONB30BaTh  MPU  pElIeHWH  Y4eOHBIX  3aJady  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTMH JJIS TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALUN
U TpeJCTaBleHrs y4eOHOM M HAy4YHO-TIOMYJISIPHOW MH(OpMaIKU, MOIYYEeHHONW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTy4aeMyro HH(opMaIuio;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UMKE B MOBCEIHEBHOM >KU3HU
i obecriedeHust 0€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMH U TEXHHUYECKUMHU



YCTPOMCTBAMH, JJII COXPAaHEHHUsI 3J0POBbsS U COOJIIOIEHUS HOPM 3KOJOTMYECKOIrO
MOBEACHUS B OKPYXKAIOLIEH Cpee;

pabotaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh pPabOTy TpyHNbl, PALMOHAIBHO PpacHpelesITh OO0SI3aHHOCTU U
IUIAHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CUTYalUSX, aJ€KBATHO OLICHHUBATh
BKJIQJT K&XKJIOT0 U3 YYaCTHUKOB I'PYMIbI B PEIIEHUE pacCMaTPUBAEMOM MTPOOIEMBI.

K koHny oOyuenus B 11 kjacce mnpeameTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JI0JIKHBI OTpa)xaTh CPOPMUPOBAHHOCT y 00YHAIOIIUXCS YMEHUI:

J€MOHCTPUPOBATh Ha MpUMEpPax pojib U MecTO (U3UKU B (HOPMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPa, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHM, B IPAKTHUYECKOM JEATEIBHOCTH JIOAEH, LEIOCTHOCTh U €IUHCTBO
(pu3nyecKkoil KApTUHBI MUPA;

YUUTHIBaTh TPAHUIBI MPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENIECH:
TOYEYHBIN IEKTPUYECKUM 3apsl, JIyd CBETA, TOYECYHBIM UCTOYHMK CBETA, sJIEpHAs
MOJIeSIb aTOMa, HYKJIOHHAs MOJENb aTOMHOI'O Sipa MpH pEHIeHUH (PU3NYECKHUX
3az1ay;

pacrno3HaBaTh (pu3nMueckue sBieHUs (MPOIECChl) U OOBIACHATh WX HA OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAHTOBOW (DPU3UKH: AJIEKTpUYECKAs! MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aMMOJICHCTBUE
MarHuToB, JJIEKTPOMAarHUTHAasT WHAYKUUSA, JEHCTBHE MArHUTHOIO TIIOJNS Ha
IOPOBOJHUK C TOKOM U JBIWXKYIIMHCS 3aps], JIEKTPOMarHUTHbIE KOjJeOaHUs u
BOJIHBI, IPAMOJIMHEMHOE PACHPOCTPAHEHHUE CBETA, OTPa)XEHUE, IPEIOMIICHHE,
uHTEeppepeHus, audpakuus W TOJAsApU3alMs CBETa, JHCIEepCUs CBETa,
dotoanexkTpuueckuit 3pdext (poroaddekT), cBeToBOE NaBiIeHUE, BOSHUKHOBEHUE
JMHENYAaTOro CIIEKTpa aroMa BOJOPOAA, €CTECTBEHHas M MCKYCCTBEHHas
PaaOaKTUBHOCTD;

ONKCHIBATh W3YYEHHBbIE CBOMCTBAa BELIECTBA (IIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKUE,  DJJEKTPUYECKYKD  IPOBOAMMOCTh  Ppa3JIM4YHBIX  Cpea) U
AJIEKTPOMATrHUTHBIE SBJIEHUSA (TPOLIECCHI), MUCMONB3Ysl (U3NYECKHUE BETUYUHBIL:
ANEKTPUYECKUHN 3apsll, CWJIA TOKA, JIEKTPUYECKOE HANPSIKEHHUE, DIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUMAIOB, 3JEKTPOJBIIKYIIAs CUiIa, padoTa TOKa,
UHAYKLIHAST MarHUTHOro IMojis, cwia Awmmnepa, cwia JlopeHnla, MHIYKTUBHOCTb
KaTyIIK{, SHEPIHsl IEKTPUYECKOrO0 W MArHUTHOIO IIOJIEW, NEPHOJ M 4YacToTa
KonebaHuil B KojebaTeTbHOM KOHTYpe, 3apsil U cujla ToKa B Ipolecce
TApMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJjeOaHud, (OKYyCHOE pacCTOSHHE U
ONTHYECKasl CHUJla JIMH3bI, MPU OMHCAHUM MPABUIBHO TPAKTOBaTh (HU3UUECKUUN
CMBIC] MCIIOJIB3YEMbIX BEIUYMH, HX OOO3HAUEHUS U E€JIMHUIbL, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOIIME JaHHYIO (U3MUYECKYI0 BEIMYMHY C JIPYTUMH
BEJINYNHAMU;



ONUCHIBATh H3YYCHHBIC KBAHTOBBIE SBICHUS M MPOLECCHI, HCHOJIb3YS
bu3nYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPrUsi U UMNYJIbC (POTOHA, MEPUO]T TOJIypaciaja, YHEPrus CBSI3U
aTOMHBIX SiZIep, TNPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUIA CMBICT
UCTIONIb3YEeMbIX BEIIMYWH, MX OOO3HAYEHUsS W €IUHMUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONIME JIAaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTMMH BEJIUYMHAMH,
BBIYUCIIATH 3HAaUeHUE (PU3NUECKON BEIIMYHUHBI,

aHAIM3UPOBATH (PU3UUYECKHE MPOIECCHl U SBIICHUSA, UCIONB3YS (PU3HUECKUE
3aKOHBbI M MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U MapaJIEIbHOTO
COCOVMHEHUS TPOBOJHUKOB, 3aKOH J[[koyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH NPSIMOJIMHEHMHOTO0 paclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHHE JWHIITeHHa st doTodrddexra,
3aKOH COXPAaHEHHUsI DHEPrUH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHs] MAacCOBOrO 4MCia, MOCTynaTel bopa,
3aKOH PaJIMOaKTUBHOIO pacmnaja, Mpy 3TOM pa3indaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHHE U YCIOBUS (TpaHUIbI, 00JIACTH)
IIPUMEHUMOCTH;

ONpPEAENATh HANPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJIS ITPOBOTHUKA
C TOKOM, cuiibl AMmepa u cuiibl Jlopenna;

CTPOUTh UM OIKCHIBATh H300paKEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCICAOBAHWIO (PU3WYECKUX SBICHUN U
MPOIIECCOB C HCMOJIb30BAHUEM IIPAMBIX M KOCBEHHBIX HM3MEPEHU: TMPU STOM
dopMmynupoBath mnpobieMy/3afadyy M THUIOTE3y Y4yeOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJI0KEHHOTO 00O0pYyIOBaHUS, MPOBOAUTH OIBIT U
(dbopMynHpOBaTH BHIBOIBL

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUsT (PU3UUECKUX BEIUYHH, MPU
ATOM BBIOMpPATh ONTHUMAJBHBIN CHOCOO M3MEpPEHUs W MCIOJb30BaTh M3BECTHHIE
METObI OLIEHKH MOrPEIIHOCTEN N3MEPEHHIA;

HCCIIEIOBAaTh 3aBUCUMOCTH (PU3UUECKUX BEIUYMH C HCHOJIb30BAHUEM
NPSIMBIX U3MEPEHUM: MPU H3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHUPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJAE TaOIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM HUCCIIEI0BAHNUS;

coO01aTh MpaBwmia 0€30MacHOr0 TPyJAa MPHU MPOBEIACHUU HCCICAOBAHUN B
paMKax ydeOHOro »SKCIEPUMEHTa, Y4EOHO-HUCCIENOBATEIbCKON W MPOEKTHOU
JESTENbHOCTU C MCIOIb30BAHUEM U3MEPUTEIBHBIX YCTPOMCTB M J1A0OPATOPHOIO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIo,
UCIONBb3Ys (U3UUYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu



BBIOMpaTh (PU3UYECKYIO MOJENb, BBIICTATh (PU3UUECKHE BETUYHHBI U (POPMYIIBL,
HEOOXOIUMbIE I €€ PEelIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATLHOCTH
NOJyYEHHOI0 3HAaYeHMsI (PU3NUECKON BETMUUHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJIOTMYECKU HEMPOTUBOPEUYUBYIO
LIEIIOYKY PACCYXXICHHUM C OINOpPOM Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznUecKue SIBICHUS;

UCIIONIb30BaTh ~ MpPU  PEIIEHMH  Yy4eOHBIX  3aJad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUH JIJIs MOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUN
U TIPEJICTaBlIeHUs Y4eOHONW W HAYyYHO-TIOMYJISIPHOU MH(OpMAIIUU, TTOIYICHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH AHAJIM3UPOBATH MOITYYaEMYI0 HH()OpMAIHIO;

OOBSCHATH MPUHUUIBI JEHCTBUS MAaIlWMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE30MacCHOr0 MCIOIb30BaHUS B MOBCEIHEBHOM
KU3HU;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOILIECCOB OKPYKAIOIIEr0 MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (hU3MKE B MOBCEIHEBHOMN XU3HU
i obecriedeHusi 0€30MacHOCTU MPH OOpalleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJIsi COXPAHEHHUS 3J0pPOBbS M COOJIIOJIEHHUS HOPM SKOJOTHYECKOIrO
NOBEJCHUS B OKPYKAIOLIEH CpEAE;

paboTaThb B TpyHIE C BBIMNOJIHEHUEM pAa3JIMYHBIX COLHUAIbHBIX poJei,
IUIAHUPOBAaTh pabOTy TPYNIbl, PAMOHAIBHO paclpeneisTh OO0S3aHHOCTH U
IUIAHUPOBATh JESATENBHOCTh B HECTAHAAPTHBIX CUTYAllUSX, aJ€KBATHO OLICHHWBATh
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYMIIbl B PEIIEHHE pACCMAaTPUBAEMOM MTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KouunyecTBO 4acoB JIeKTPOHHbBbIE
HaumeHnoBaHue pa3iesioB U TeM ungpposbie
Ne ni/m P KonrTpoasnbie  IIpakTnueckue (nudp )
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUS
butmmoreka [JOK
1.1 ®dusnka 1 METOAbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
butmmoreka [JOK
21 Kurematitka > https://m.eds00.ru/7f41bf72
bubmunorexa IHIOK
22 Hurammica ! https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
2.3 3aKOHBI COXpPAaHEHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOMN 9 1 bubnuorexa [IOK
' TEOPHHU https://m.edso00.ru/7f41bf72
bubmnorexa IHOK
3.2 OCHOBbI TECPMOAUHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEIIECTBA. 5 bubnmnorexa [HJOK

®da3oBbIC NEPEXOIbI

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




Hroro no pazueny 24
Paznen 4. DJIEKTPOJIMHAMUKA
bubnunorexa LIOK

4.1 DEKTPOCTATHIE 10 https://m.edso00.ru/7f41bf72
4.9 [TocTosiHHBIN NeKTpUYeCKHil TOK. Toku B 12 bubmnorexa IHOK

' Pas3IMYHBIX Cpeiax https://m.edso0.ru/7f41bf72

Hroro no pazgeny 22

PesepsHoe Bpems 2

OBHIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Kourpoabubie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTbI
pecypcsbl
Paznen 1. 9JIEKTPOIUHAMUKA
MarunuTHoe noje. DIeKTpOMarHiuTHas bubnnoreka [IOK
1.1 11 1 3
WHIYKUHUSA https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbBIE 9 1 bubmuotexa [IOK
' KoJ1e0aHus https://m.edsoo.ru/7f41c97¢c
99 MexaHW4ecKHe U AJIEKTPOMArHUTHBIE 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nuorexa LIOK
2.3 10 3
Onrika https://m.edsoo0.ru/7f41c97c
Hroro no pazueny 24

Pasznea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OcCHOBBI crielIMaIbHON TEOPUU 4 1 bubmuotexa [IOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [IOK
4.1 DIeMEHTHl KBAaHTOBOW ONTHKHU 6 https://m.edsoo0.ru/7f41c97c
4.2 Crpoenue aToMa 4 bubnnorexa [IOK




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

4.3 ATOMHOE SIAPO

bu6nmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Pasnea S. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DneMEeHTBl aCTPOHOMUU U ACTPOPU3UKU 7 ngg;ﬁfg;ggﬁ £41c97¢
Hroro no pazneny 7
Paznes 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Obobuaioutee notopente 4 Et?fs?;lr?\f;(szg 8;%410970
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero H3yuyeHusi | oOpa3oBaTeibHbIE
padoThbI padoThbI
pecypchl
®usuka — HayKa O PUPOLE.
1 Hayunsie MeT(})]K BI HOEH;)HI/M 1 bubamorexa [IOK
yi A https://m.edsoo.ru/ff0c32e2
OKPYXaroIIero Mupa
Poine 1 MecTo du3nku B
9 (dbopMUPOBAHUY COBPEMEHHOM 1 bu6mmoreka [IOK
Hay4YHOH! KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM IeSITETLHOCTH JIOIeH
MexaHn4ecKkoe JBUKEHHUE.
OTHOCHUTEIFHOCTh MEXaHUYECKOTO bubnuoteka [JOK
3 1
nswxeHus. [lepemerienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE ITPAMONMHENHOE 1 bu6nuorexa [IOK
JIBUOKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSAMOJIUHENHOE 1 bubnuorexa [JOK
JIBYKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOoiHOE TafieHue. Y CKOpeHue 1 bu6mmoteka [IOK
CBOOOJIHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe IBHKEHUE.
7 JIBrmkeHne MaTepuaabHON TOYKH I10 1 bubmmorexa LOK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Ipunuun otHOCUTENBHOCTH [ anuest. 1 bu6nmoreka [JOK




WuepumanbHble CUCTEMBI OTCYETA.
IlepBbIii 3ak0oH HptoTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. I[lpunuun

9 cynepro3unuu cuil. Bropoii 3akon bubmmorexa HOK
yrep H ' p . https://m.edsoo.ru/ff0c3be8
HproTOHA 17151 MaTepHAIBHON TOYKH
Tpetwnii 3akon HeroToHa myist bu6mmoreka [JOK

10
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKkoH BCEeMUPHOTO TsArotenus. Cumna

11 TsKecTH. [lepBast kocMuueckast bubmmorexa [JOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bu6mmoreka [IOK
Tea https://m.edsoo.ru/ff0c3el8
Cuna tpenuns. Kosddumment tpeans.

13 Cuna ZEH OTI/IBJ'IGI—(Ii)I/Iq:I npu Bgcem/m bubnmorexa LHOK

P P https://m.edsoo.ru/ff0c3f76
Tena B KUIKOCTH WU ra3e
[loctynaTtenbHoe 1 BpamareabHOe

14 JIBIDKEHHE a0COTIOTHO TBEPIOTO TeJa. bubmoreka [IOK
Mowment cuisl. [Tnedo cunbl. Ycmosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPIOIO Tela
HNMiynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MaTEPHATBHBIX TOUYEK. bu6nmoreka [IOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE JBUKEHUE
PaboTa 1 MOIITHOCTH CHUJIBIL.

16 KuneTtndaeckast sHeprusi MaTepualTbHONR bu6nmoreka [IOK
Touku. Teopema 006 n3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETHUYECKOW dDHEPrUuu

17 [loTeHumanpHas sHEprUsl. bu6mmoreka [JOK




[ToreHumanbpHast SHEPTUS YIIPYTO
nedopMUpOBaHHOM MPY>KUHBI.
[NoTennmansHas SHEPrust TeIa BOIU3U
MOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ff0c461a

18

[ToTeHMaIbHBIC U HETIOTCHIIUATBHBIC
cuibl. CBsI3b pabOTHI
HCIIOTCHIINAJIBbHBIX CHUJI C USMCHCHUECM
MEXaHUYECKOU SHCPruu CUCTEMBbI TCII.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPrHH

but6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHast pabota "U3yduenue
3aKOHA COXPAaHECHUSI MEXaHUYECKON
SHEPTUN

20

KoHTponbHas paboTa mo Teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXpPAHEHHUS B MEXAHHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Auddysus

but6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep IBUKECHUS U
B3aMMOJICMCTBHS YaCTHUL[ BEILIECTBA.
Mopenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPIBIX TEI

23

Macca monekyin. KonuuecTBo
Beuectra. [loctostHHas ABoraapo

24

TemnoBoe paBHOBecue. TemmnepaTypa
u e€ u3mepenue. [llkana remneparyp
Ileabcus




Uneanpueiii raz B MKT. OcHoBHOE

bubmmoreka [IOK

25 ypaBaenne MKT https://m.edsoo.ru/ffOc4fde
AOcoitoTHast TeMIiepaTypa Kak Mepa
26 CpellHEeW KMHETUYECKOM dHEPrUuun bubnuorexa [JOK
JIBUKEHUS MOJIEKYJ. YpaBHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTopHas pabora
28 «HMccnenoBanue 3aBUCUMOCTH MEXKTY
napaMmeTpamMu COCTOSIHUS
pa3pexKEHHOI 0 Ta3ay
29 H3omporeccel B UaealIbHOM ra3e U ux bu6muoreka [IOK
rpaduyYecKoe IpeICTaBICHHE https://m.edsoo.ru/ff0c570e
BuyTtpenHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
criocoObl €€ n3MeHeHus. KomnuecTBo but6mmoreka [IOK
30
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOTO HJI€AJIbHOTO
rasa
31 Bunsl Tenonepenaun bubmmorexa [JOK
https://m.edso0.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BELIECTBA.
but6mmoreka [IOK
32 KommyecTBo TermoTs! mpu
. https://m.edsoo.ru/ff0c5c36
Terutonepenave. AnuabatHbli mporecc
33 [lepBbIil 3aKOH TEPMOJAMHAMUKH U €T0 bubnuorexa [JOK
NPUMEHEHUE K U30IPOIIECCam https://m.edsoo.ru/ff0c5efc
34 HeoGpatumocTs mporeccoB B bu6nuorexa [IOK

npupoae. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230




TCPMOAUHAMHUKH

[Tpunun gevicreus u KII TernmoBoi

bubmmoreka [IOK

35 MAIlIHHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KII/I

37 DKOJIOTHYECKHE TTPOOTIEMBI
TETUIOIHEPTETUKH

38 O6o6marommii ypok «MomeKysipHas bu6mmoreka [IOK
¢uznka. OCHOBBI TEPMOIMHAMUKIY https://m.edso0.ru/ff0c6938
KoHTponbHas paboTa mo Teme

39 «MonexynsipHas ¢puznuka. OCHOBBI Bubnroreia LIOK

YIp ' https://m.edso0.ru/ff0c6a50
TEPMOIUHAMUKI)

40 [TapooOpa3oBaHue 1 KOHIEHCAIIHS. bubnuorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoIIOTHAsI U OTHOCHUTEIbHAS

41 BJI&JKHOCTH BO31yXxa. HachleHHbII Bubmmorera [IOK

Ay%a. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraimmyeckue n

42 amop(dHbIe Tena. AHU30TPOIHS bu6mmoreka [IOK
CBOMCTB KpucTayioB. Kuakue https://m.edsoo.ru/ff0c65f0
KpucTaysisl. COBpeMEHHbIE MaTepUaIIbI
[TnaBnenue 1 KpUCTaIIU3ALIUS.

43 VYaenbHas TEIUIOTA TUIABICHHUS Bubamorexa [IOK

A ' https://m.edso00.ru/ff0c6708
Cybnumarnus
but6mmoreka [JOK
44 Y 0
PABHCHHC TEILIOBOTO baltartd https://m.edsoo0.ru/ff0c6820
DeKTpu3anus Teia. DIEKTPUICCKUN
but6mmoreka [IOK
45 3apsan. J[Ba BUaa 3eKTpUUECKUX

3apsiioB

https://m.edsoo.ru/ffOc6bcc




HpOBO,I[HI/IKI/I, JUDJICKTPUKHU U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHMUS bubmmorexa [JOK
YHPOBOZ ) P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUUECKOTO 3apsiaa
B3aumonelicteue 3apsaioB. 3aKOH
47 Kymnona. TouedHbIN DJIEKTPUIECKHAI bubmmorexa [JOK
Y ) p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsyk€HHOCTB 2JIEKTPUYECKOrO
48 nosis. [IpuHnun cynepno3unuu bu6muoreka [IOK
3JIEKTPUYECKUX Noje. JInnun https://m.edsoo.ru/ff0c6df2
HANPS)KEHHOCTH
Pabota cun anekTpocTaTHuecKoro
49 nous. Iloreniman. Pa3nocts bubmmorexa I[OK
' et https://m.edsoo.ru/ff0c6f00
[IOTEHIHAIIOB
[TpOoBOAHUKN U AUDIIEKTPUKHU B
50 3J1peKT OCTaTHYECKOM HOIjIe bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MpOHUIIAEMOCTh
but6mmoreka [IOK
51 OnekrpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIIOCKOTO
52 KOHEHCATOpa. DHEPT U 3aPSKEHHOTO bubmorexa [IOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 JlabopaTtopHast pabota "U3mepenne
3JIEKTPOEMKOCTH KOHIeHCcaTopa"
[IpuHIIMD AEHCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMPOBAJIHLHOTO
54 armapara, CTpyHHOTO TIpUHTEpa.

DIIeKTpOoCcTaTUYECKas 3aIuTa.
3azemiieHHe AIIEKTPONPUOOPOB




55

DJIEKTPUUYECKUI TOK, YCIOBHUS €TO
cymiectBoBaHus. [locTOSTHHBIN TOK.
Cuna toka. Hanpsixkenue.
Cornporusnenue. 3akoH Oma st
y4acTKa [enu

56

[MocnenoBarenpHOE, TApaLICIBHOE,
CMeIIaHHOE COeIMHEHHE
npoBoAHUKOB. JlabopaTopHas paboTa
«M3yueHne cMeIaHHOTO COSTMHEHUS
PE3UCTOPOB

bubmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIIHOCTD ANEKTPUUYECKOTO
Toka. 3akoH J[xoyns-Jlenna

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa AJis MOJTHOM (3aMKHYTO)
aneKkTpudeckou nenu. Koportkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne D/1C nctounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS»

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

59

DJIeKTPOHHAS TPOBOAMMOCTE TBEPIBIX
METAJUIOB. 3aBUCHUMOCTD
COHpOTI/IBHeHI/ISI MECTAJJIOB OT
Temreparypbl. CBEpXIPOBOAUMOCTh

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYUYKOB

61

[onynpoBoHUKH, UX COOCTBEHHAS U

IIpUMecHas poBoauMocThb. CBoicTBa

p—n-nepexoza. [loaynpoBogHuKOBBIE
npuOOpbI

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

62

DNEeKTpUYECKUM TOK B pacTBOPax U
pacIuiaBax 3JEKTPOJIUTOB.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba




DNEeKTPOTUTHYECKAS TUCCOIIUAIIHS.
DJEKTPOIN3

DIIEeKTPUUYECKHUH TOK B ra3ax.

63 CamocToATenbHBIN U 1 bu6muoreka [IOK
HECaMOCTOSITEIbHBIN pa3psia. MoaHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpudeckrue Ipudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bu6muoreka [IOK
npuMeHeHnue. [IpaBuna TeXHUKHU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o0mmarommii ypok 1 bu6mmoteka [IOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KontponbHas pabota no teme

66 «9nexrpocraruka. [locTosHHBIN 1 bu6mmoreka [IOK
aneKkTpudeckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3JIMUHBIX Cpeaax»

67 PesepBHbliil ypok. KonTponbsHas 1 bubnuorexa [JOK
paboTa mo Teme "InaeKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O6001aromuit ypok 1 bu6mmoteka [IOK
no temam 10 kacca https://m.edsoo.ru/ff0c8f6c
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11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
[1)
J:/'H Tema ypoka Beero Kontpoabubie | IlpakTuueckue fd[:;:eﬂl/lﬂ (I)Ig;)l;l;?)l;:;eenbnme
padoThI padoThI pecypes!
[TocTosTHHBIE MAaTHUTHI K UX

1 B3auMo/ieiicTBue. MarHutHoe 1osJe. 1 bubmuorexa [IOK
Bextop MaruuTHOM MHAYKUMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON UHIYKIIUU
MarauTHO€ 10Jie MPOBOIHHUKA C
TokoM. OnbIT Dpcrena. bubnnoreka [JOK

2 . 1
B3anmoneicTBre npoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopnas padota «13yuenue 1 1 bubnnoreka [JOK
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJHUK ¢ ToKOM. Cuiia Amriepa.

4 JlaGoparopnas pabota 1 1 bubnnoreka [JOK
«HccnenoBanne neMCTBHS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

Jle¥ficTBMe MarHUTHOTO MOJIS Ha

5 JBIOKYIYIOCS 3apSKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. PaboTa cuisr https://m.edsoo.ru/ff0c9df4
Jlopenua
DJIeKTpoMarHuTHas uHayknus. [Totok

6 BEKTOpa MarHuTHOM uHAyKuuu. I1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM




unaykuun Papanes

JlaGopartopnas pabota
«HccnenoBanue sIBICHUS
ANEKTPOMATHUTHOW WHIYKIIUH

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

NunykTuBHOCTD. SIBIICHHME
camouHaykiuu. DJ1C caMOMHIYKITUH.
DHeprusi MarHUuTHOTO TOJIsI KATYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

bu6nuorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoHuCTBa U UX
MIPUMEHEHHUE: TIOCTOSIHHBIC MATHUTHI,
3JEKTPOMATHUTHI, JIEKTPOBUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TeYb

10

O6o0matromuii ypok «MarauTHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I I/IHI[yKIII/ISI))

bu6nuoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonrponbHas padota o teme
«MarHuTHoe 1oJe.
DNeKTpOMarHuTHasi MHIYKLUS»

bu6nunorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CBoOOAHBIE MEXAaHUUYECKHE
konebanus. 'apmoHndeckue
KosneOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpaienue sHepruu

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopnast pabora
«MccnemoBanue 3aBUCHMOCTH
Meproa MalbIX KoJIeOaHHii rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MAaCChbI I'py3a»

14

Kone6arenpHbiit KOHTYp. CBOOOIHBIE

Bbu6nunorexa LIOK
https://m.edsoo.ru/ff0cb820




QJICKTPOMAruuTHLIC KoJIeOaHMs B
nacaaibHOM KoJieOaTeIbHOM KOHTYpE€.
Anajorus MCKAY MCXaHUYCCKUMHU 1
QJICKTPOMAriuTHBIMHA KoJIeOaHUSIMH

15

®opmyna ToMcoHa. 3akoH
COXPAaHEHHUS SHEPTUU B UJI€aTHHOM
K0J1e0aTeIbHOM KOHTYpE

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasneHue o 3aTyxaromux
Kosie6aHusX. BoiHyX/1eHHBIE
MeXaHu4eckue kosedbanus. Pe3onaHc.
BI)IHY)KI[GHHBIG OJICKTPOMAaruuTHBIC
KoJIeOaHUs

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepemennsbIit Tok. CUHYCOUIATBHBIN
MepeMEeHHbIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE 1
JEUCTBYIOIIEE 3HAUCHUE CUITBI TOKA U
HaIpsHKEeHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmatop. [Ipoussosactso,
nepenaya u norpedieHue
JJIEKTPUYECKON SJHEPrUuu

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE JIEKTPUYECKOrO 3BOHKA,
reHEepaTopa IMEPEMEHHOIO TOKA,
JIMHUH DJIEKTpoIiepeay

Bbu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJCTBE IEKTPOIHEPIUH.
Kynbrypa ncnosnb3zoBanus
3JIEKTPOSHEPTUHU B MIOBCEIHEBHOMN
KU3HU




MexaHuyeckre BOJIHBI, YCIOBHUS
pacnpoctpanenus. [lepuoa. CkopocTb

bu6nuorexa LIOK

21 pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
Ilonepeunble U MPOOJIbHBIE BOIHBI
29 3ByK. CKOpOCTBh 3BYyKa. [ pOMKOCTh bubnmoreka [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbHIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. [llkana buommorera LOK
https://m.edsoo.ru/ffOccfeQ
ANEKTPOMATrHUTHBIX BOJH
[TpuHIUTIBI pagUOCBS3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBs13u. Pagnosiokanus
o5 Kontponbhas pabora «Konebanus u bubnmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmosMHENTHOE pacpOCTPaHEHHUE
26 CBETa B OJHOPOJHOM Cpele. bubmuotexa [IOK
ToudeuHbIil ICTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ffOcd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue Brbmorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
M300pa)KeHUIl B MJIOCKOM 3epKalie
[Ipenomnenue ceera. [lonnoe
28 BHYTpeHHee oTpaxeHnue. lIpenenbHblil bubnumorexa [IOK
YIOJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpakeHUS
29 JlaGoparopnas pabota «3mepenue bubnmnoreka [JOK
MOKa3aTeJisi MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunssl. [Toctpoenue n3obpaxenuii B bubnmorexa LIOK




nuH3e. Dopmysa TOHKOM JIMH3BI.
VBennueHue JTNH3EI

https://m.edsoo.ru/ffOcddle

JlaGoparopnas pabota

31 «HccnenoBanue CBOWCTB
n300pakeHU B JTMH3aX»
Hucnepcus ceta. Cl0XKHbBIN cOCTaB
39 6emnoro cseta. Lger. JlaboparopHas
pabota «Habmonenue aucnepcun
CBETa»
33 WnTepdepennus creta. Judpaxmus bubnmorexa [LIOK
ceera. JluppakuroHHas peneTka https://m.edsoo.ru/ffOced22
p p
34 IlonepedyHOCTh CBETOBBIX BOJIH. bubnunorexa [IOK
[Tonsipuzanus cera https://m.edsoo.ru/ffOcf02e
35 OnTuueckue npuOOpbI U yCTPOUCTBA U
YCIIOBHSA UX 0€30MacHOTO MPUMEHEHHUS
I'panu1IbI MPUMEHUMOCTH
36 KJIaccuueckoi MexaHuku. [locTynarel bubnmoreka [JOK
CIIeLIMaIbHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTb OJJHOBPEMEHHOCTH. Eub OK
noIMoTeKa
37 3aMe/IeHHe BpEMEHU U COKpallleHUe 1
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEeprusi U UMITYJILC PEISITUBUCTCKON Eub OK
. noIMoTeKa
38 yacTullbl. CBsI3b Macchl ¢ SHEpIruei u 1
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHsl MOKOSI
KonTponbhas pabora «OnTuka. Bu6 OK
. uoIMoTeKa
39 OCHOBBI CIEIMATBHOMN TEOPUH 1

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0




®otonsl. Popmyna [lnanka. Dueprus

bubmuorexa [IOK

40
Y UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCIIET0BAHUE Eu6 [IOK
nOIMOTeKa
41 . A.T.
porosppexra. Ompiret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbI porodrddekra. YpaBHEHHE
42 af/'IHHITeEHa nqs)lq)(bomaq);ema buommorera LOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHnas rpanuna» potosddexra
HaBnenne ceera. OnbiTel I1. H.
43 JleGeneBa. Xumudeckoe AcicTBIE bubmorexa LIOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponucTBa u
MPaKTUYECKOE MPUMCHCHHE:
44
(dhoTosmeMeHT, (OTOIATUHK,
CoJIHeUHas OaTtapesi, CBETOIHO]]
45 Pemenue 3aga4 no reme «71€MEHTBI bu6mmoreka [IOK
KBAaHTOBOM ONTHKH) https://m.edso0.ru/ff0d0302
Mopens aroma Tomcona. OTBITEI
46 Pesepdopna o paccestHuiO 0-9acTHIL bubmmorexa [JOK
pROp p ' https://m.edsoo.ru/ff0d091a
[ImanerapHast MOJeNb aTOMa
bu6nmorexa [IOK
47 IT b
OCTYIATH Bopa https://m.edsoo.ru/ffodOafa
Mznydyenue u norionieHue PoToHoB
48 1} H}IIIqe exoJie aTOMZIlH co H(()bro OBHS bubmorexa LIOK
p pexol . A P https://m.edsoo.ru/ff0d0afa
SHEPTHH Ha Ipyroi. Buasl criekTpoB
BonHoBEIE cBOlicTBa yacTUIl. BOIHEI
. bubmuorexa [IOK
49 ne bpoiins. Kopnyckysipro-

BOJIHOBOM yanu3M. CIoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYKICHHOC U3JTYUCHUC

50

OTkphITHE paguOaKTUBHOCTU. OTBITHI

Pesepdopmaa no onpeznenenuro cocraBa

PaaruOaKTUBHOI'O U3JTYUCHUA

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

51

CgoiictBa anbda-, 6eTa-, raMma-
n3iIydeHus. BinusHue
PaOAKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKpbITHE POTOHA U HEUTPOHA.
N3oronsl. Anbda-pacman.
DNEeKTPOHHBIN U IO3UTPOHHBIN OeTa-
pacnan. I'amma-u3nydeHue

bu6nuorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HyKJIOHOB B SpE.
SnepHbie peakuuu. SnepHbii
peakrop. [IpobraemMbl, IEPCIIEKTHBHI,
IKOJIOTHYECKHUE ACTIEKTHI SIICPHOMN
SHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJyieMeHTapHble YacTUlbl. OTKpBITHE
o3uTpoHa. MeTo bl HaOIIOICHUS U
pPErucTpaIyu 3JIEMEHTAPHBIX YaCTHII.
Kpyribiii cton «@yHaaMmeHTaabHbIe
B3auMoaelicTBua. EqUHCTBO
($u3nyecKoi KapTUHBI MUpa»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sé3nnoro ne6a. Co3Bes3nus,
SIpKUe 3BE3/IbI, IIAHETHI, UX BUIUMOC
nekenre. CoaHeyHas cucteMa

56

Connue. ConHeyHasi akTUBHOCTb.
HcTtounuk sHeprun ConHua u 3BE311




57

3BE3/IbI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3bI TIIAaBHOM
MOCJIe1I0BaTeIbHOCTH. BHyTpeHHee
cTpoeHue 3B€31. COBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKACHUU U
sporronny CoJtHIIa U 3BE3N

58

Muneunstit [lyre — Hama ['anakTuka.
ITonosxenne n npuxenue CosHua B
INanakruke. I'anaktuku. Y€pHble
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. Paz0eranue ranakTuk.
Teopust bosbioro B3psiBa.
PennkroBoe nsnyuyenue.
Meraranaktuka

60

Hepemennsie npobieMbl acTpOHOMUHN

61

KonrtpomnbHas pabota «neMEeHTHI
aCTPOHOMMH U aCTPOPUIUKI

62

O6o0matromuii ypok. Posis ¢pusuku u
aCTPOHOMHUHU B S3KOHOMHUYECKOM,
TEXHOJIOTMYSCKOM, COLIMAIbHOM 1
ATUYECKOH cdepax AeaTeTbHOCTH
yeJioBeKa

63

O6o0matomuii ypok. Posis 1 mecto
($U3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpa

64

O6o00matomuii ypok. Pois
¢dusnveckoit Teopuu B HOpMUPOBAHUH
NpeCTaBICHUN 0 (HU3NIECKOI
KapTHHE MHUpa




O6o06maromuit ypok. Mecto
(hU3MIECKON KapTUHBI MHPa B 00IIIEM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEJCTaBICHUN O IPUPOAE

66 PesepBHBIil ypok. MaruutHoe nose. 1
DneKTpOMarHuTHAsE UHIYKIIHS
PesepBubiit ypok. OnTrka. OCHOBBI

67 CHeUATbHON TEOpUH 1
OTHOCHUTEIbHOCTH
Pesepnsiii ypok. KBanToBas ¢usuka.

68 3H€I\I/I)€HTLI};1:::T OHOMHUH U ’ 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®usuka, 10 knacc/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. nox
penakuueit [lapdentreBoit H.A., AkuinonepHoe o0mectBo «M31aTenbcTBO
«IIpocsemieHue»

» Gusuka, 11 knace/ Msxumes I'.J1., Byxosues b.b., Hapyrun B.M. non
penakmueit [TapdentreBoit H.A., AkninonepHoe odmectBo «M31aTenbcTBoO

«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

1. Coopnuk 3anay k yueOHukam I'. 5. Mskumesa u ap. "®usuka 10 knacc",
"®uzuka 11 kiacc"/ O.U.I'pomuesa/ M.: U3natenscTBo "DKk3amMeH"

2. ®uzuka. 10-11 knaccel. 3agaunuk. /A.I1.PeiMkeBud / M. TIpocBemenue
3.CamocTosiTenbHbIe U KOHTPOJIbHBIC U pa00Thl. ba3oBblil U yriyOIeHHbIN
ypoBHH. 10 kimace/ E.C.Eprorkun, C.I".Eprorkuna/ M.: [IpocBemenue

4. CaMOCTOSITENbHBIE U KOHTPOJIbHBIE U pa0OThl. ba3oBelil U yriryOJIeHHBIN

ypoBHHU. 11 kiacc/ E.C.Eptotkun, C.I".Eptorkuna/ M.: IIpocBemienue

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCHI CETU
MHTEPHET
1. «kEnrHOE OKHO JTOCTyMa K 00pa30BaTeIbHBIM PECYpCam»-

http://windows.edu.ru/



2. «EnauHas xoyuekus muppoBBIX 00pa3oBaTeIbHBIX pecypcoBy - http://school-
collection.edu.ru/

3. «®enepanbHbIA HEHTP HHPOPMAITMOHHBIX 00Pa30BaATEILHBIX PECYPCOB) -
http://fcior.edu.ru/

http://eor.edu.ru

4. bubaunoreka LIOK: https://m.edsoo.ru/
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