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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUH M TpeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHUTAHUS U
KOHUENIMU TIpernojaBaHus ydyeOHoro mpeamera «@Dusumka» B 00pa30BaTEIbHBIX
OpraHu3aIuaXx Pocculickon Qenepanuu, peAIN3YIOIINX OCHOBHEIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaMpaBiIeHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHun
X (Qu3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusM OI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, TPEAMETHBIM U METANPEAMETHBIM Pe3yJibTaTaM OOY4YEeHUs, a TaKxKe
YUUTHIBAET HEOOXOAMMOCTb peaju3aldd MEXIPEIMETHbIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU MpeaMeTaMu. B Heil onpeensitoTcss OCHOBHbBIE
e u3ydeHus (GU3MKU Ha YPOBHE CpeHEro oO1ero oopa3oBaHus, MiIaHUPyeMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3UKHU: JUYHOCTHBIE, MeETaIpeJIMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKH Ha 6a30BOM YpOBHE, B

TOM YHMCJIE MPEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam o0yueHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LIkonmpHBIN Kype PU3HKH — CHCTEMOOOpa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XHUMHEH, OHOJIOTHEH,
bu3mdeckoii reorpadueri u acTpoHoMmed. lcmomb3oBaHWE W aKTHBHOE
OpUMeHeHHEe  (U3NYECKUX 3HAHUW  ONpefeNsaeT XapakTep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIyYEHHsI HOBBIX MATEPUAJIOB C 3aJaHHBIMM CBOWCTBaMHU M Jpyrux. M3ydenwue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B (HOPMHPOBAHHUE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydaromuxcs, B (OpMHpPOBAHME YMEHHI NPUMEHSATh HAyYHBIM METOA
NO3HAHUS [IPU BBIITOJIHEHUN UM YYEOHBIX UCCIIEI0BaHUN.

B ocHoBy Kypca ¢pu3uku 11 ypOBHS CpeiHEero o01iero oopazoBaHus MOJI0KEH
PAI UAEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €T0 NOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3AesioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIIACCUYECKOM, TAK U COBPEMEHHOU (DU3UKH.



Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuan Kypca (QU3HKU
o0beMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBisercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€puH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOIb30BaHUE
T'YMaHUTApHOTO TOTEHLMAaNa (PU3UUECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
(u3HKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU NPOoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnosaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHUX M TEXHOJOTMUYECKHX MPHUJIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM MpobsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkke 00CYXICHUS
po0JieM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€30MacHOCTH.

CrepXKHEBBIMHM DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBISAIOTCA (U3MUECKUE TeopuH ((popMHUpOBaHUE MPEICTABICHHUMN O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSIX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, JJIs ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUI U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJAX0J] B Kypce (U3UKU peamu3yeTcs Mpexie
BCEro 3a CU€T OpPraHM3allMu SKCIEPUMEHTAIBHON NEATeNbHOCTH 00YYaronuXcs.
Jli1st 6a30BOr0 YpoBHS Kypca (GU3UKH — 3TO UCTOIB30BaAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U TAOOPATOPHBIX PabOT, KOTOPHIE B IPOTpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHMYECKUX IMPAKTHUECKHUX padoT.
Boigenenne B yka3zaHHOM TiepedHe J1a00paTopHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YY4aCTHUKaMU 00pa3oBaTeNIbHOTO Ipoliecca
UCXOJII M3 OCOOCHHOCTEH IJIAaHUPOBAaHMS W OCHaIleHUs kKaOuHeta duszuku. [lpu
3TOM O0€CcreyuBaeTCcsl OBIAJECHUE OOYYaIOIMMUCSH YMEHHUSIMH IPOBOIUTH
KOCBEHHbIE W3MEpPEHUs, HCCJIEJAO0BAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH U
[IOCTAaHOBKY OIBITOB 110 MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHKE YAENSIETCS pEIIEHUIO PACUETHBIX U KAUECTBEHHBIX 3aa4.
ITpu 3TOM J171s1 pacUETHBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢usnyeckoid MOJENBbIO, TO3BOJSIONIME TPUMEHATh H3YyUYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK W3 OJHOrO pasfesia Kypca, TaK M UHTErpupys 3HaHUS U3
pa3HbIX pa3nesnoB. JlJig KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOLICH
KU3HU, Tpelyrolue BblOOpa (u3nueckoil Mojenu Uisl CUTyallud MpPaKTHUKO-
OPUEHTUPOBAHHOT'O Xapakrepa.



B cootrBerctBu ¢ TpedoBanuamMu @PI'OC COO k MaTepuaabHO-TEXHUYECKOMY
oOecreyeHuto y4eOHOro mnpoiuecca 0a3oBbI ypOBEHb Kypca (PU3UKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMsS MOKEH HM3y4aThCSd B YCJIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTtopHoe O0OOpYyIOBaHHWE ISl BBINOJHEHUS YKa3aHHBIX B MpPOTpaMMme IO
(bu3HMKEe YUEHUYECKUX PAKTUYECKUX padOT U IEMOHCTPALIMOHHOE 000pYA0BaHHUE.

JleMoHcTpanimoHHOe o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  OOECIeurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B IMporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTPALMM IS
UCCJICIOBaHUS  U3Y4YaeMbIX SIBJEHUH M  MOPOLECCOB, OMIHUPUYECKUX H
(GyH1TaMEHTaJbHbIX 3aKOHOB, X TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dopmMupyeTcsi B BUie TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydyalomuxcsa. TeMaTHYeCKue KOMIUICKTHI
nabopaTopHOro 00O0pYIOBaHUS JOKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JabOpaTopHil.

OCHOBHBIMHU LIETISIMUA U3y4eHHUS (PU3UKH B 001IeEM 00pa30BaHUM SIBISIOTCS

e (opmupoBaHue uHTEpeca M CTPEMJICHHS OOYyYaloOlUMXCs K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIeI0BATEIHCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBIICHUSM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3YJIbTaTa U3YUCHHS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3HKU;

e (opmupoBaHue yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
(bu3MUeCcKUX 3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

e (dopMUpOBaHHE NPEJACTABICHUNA O poiu (DU3UKU AN PAa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHue 3TUX Liejeld 00ecrneunBaeTcs PEIIeHUEM CIIEAYIOIUX 3a71a4 B

Ipoliecce U3yYeHus Kypca GU3NKHA Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

e TpUOOpETeHHE CUCTEMBI 3HaHUH 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpHUAX, BKJIIOYAas MEXaHHKY, MOJIEKYSIpHYIO (U3HKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPO(YU3HKY;

e (dopMHpOBaHHE YMEHUN MPUMEHITb TEOPETHYECKHE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE M IS TPUHATHUS
MPAKTUYECKUX PELICHUH B IOBCEIHEBHOM KU3HU;



e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MoOIeNblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSTEIbHOE
co3gaHue pU3NUECKOU MOJAEIIH, aIEKBAaTHON yCIOBUSM 3aa4H;

e TMOHMMaHUE (UINYECKUX OCHOB U TMPHUHIUIOB JEUCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHMUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCIIOBUMU JIJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOMN JEATEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepeyYeHb Ja0OpaTOPHBIX U
MPaKTUYECKUX paldOT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIAa€T BBIOOP
mpoBeAcHUsI JIa0OpPaTOPHBIX pPA0OT W OMNBITOB C YYETOM HWHIUBHUAYaAJTBHBIX
O0COOCHHOCTEH 00yYarOIIUXCS.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3nka u MeToAbl HAYYHOI'0 NO3HAHMS

®usuka — Hayka o npupoxae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. PoJb 3KCIiepuMeHTa U TEOPUH B IPOLECCE TO3HAHMS IPUPOIBL. DKCIEPUMEHT
B (hu3HKe.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HayuHble rumoresbl.
duznyeckue 3aKOHbI U TeOpuH. ['paHuIbl TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpyuHIMIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPUTENbHBIE MNPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKECHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIHUH HAa OCH CHUCTEMBbI KOOPJMHAT.
Ciio)xeHue nepeMenieHu U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MNYyTH U TEpeMEIICHUS
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuposmmueitHoe neuxenue. JIBrHKeHre MaTepUadibHON TOYKH MO OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHASI CKOPOCTb.
[Tepron u wactora ob6pamieHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHu4yeckne YyCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIHIAOMETP,
JIBUKCHUE CHAPAJOB, LICMTHBIE U PEMEHHBIC TIEpEIaUH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMS KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBYKEHUS.

[Ipeobpa3oBaHue IBMKCHUM C MCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Teq B BO3AyXE U B PA3PEKECHHOM POCTPAHCTBE.

Habnronenue nBwkeHusl Tena, OpPOIICHHOTO TOJA yrJOM K TOPU30HTY H
FOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

HanpagneHnne ckopocTy Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOIIEHUS MEXAY NyTAMH, MPONUICHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIC MPOMEXKYTKH BpPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yyeHune nBUXKEHMS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoi 3akon HetoToHa 1151
MarepuanbHOM TOUKU. TpeTuii 3akoH HproTOHA /1711 MaTepUalibHBIX TOYEK.

3akoH BcemupHoro TtaroteHusi. Cuna Tsokectu. llepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NPU BHKEHUU TeJa B KUIKOCTH WIIH rase.

[TocTynarenpHOE U BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHudeckne ycTpoWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pe3uHOBOM o0pasile, oT ux aedopmaruu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpAaILICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMmnynbC cuibl M U3MEHEHUE UMIYJIbCa Tea. 3aKOH COXPAHECHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TOYKkH. TeopemMa 00 H3MEHEHUH
KMHETUYECKON DHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMupoBaHHOM TIPYyKUHBL. [loTeHIIMaNbHAS YHEPTUS TeJla BOJIU3H MOBEPXHOCTH
3eMIu.

[ToTeHnnanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HETOTEHIIMAJIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJAMHAKOBBIX
HUTSHBIX MaATHUKOB.

HccnenoBanue cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEpPIrHuu
TeJa Ha MPUMEPE PACTIKEHUS PE3UHOBOTO KIYyTa.

Pa3znen 3. MouiekyisipHasi pU3HNKa U1 TEPMOANHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPUU U MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aMMOJICVCTBUSA YacCTHI[ BemlecTBa. MoJenu CTPOEHHS Ta30B, JKUIAKOCTEU U
TBEPIIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjiesie. Macca u
pa3mepnl MoJieky. KonmmdectBo BemecTBa. [loctossHHas ABoraipo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcust.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHas TeMmrmeparypa Kak Mmepa
CpeHEW KHUHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. l[llkana
temrieparyp KenbBuHa. ['a3oBbeie 3akoHbl. YpaBHeHue MeHneneeBa—KitaneipoHa.
3akoH [lanbroHa. M30mponecchl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BeulecTBa. ['paduueckoe mnpeacTaBIeHUE H3OIMPOLIECCOB: HM30TEPMa, H30X0pa,
uzo0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnbiThl 0 TUDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUSI.

Mojenb, WILTIOCTpUPYIOIIAs PUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sakcnepumenm, 1abopamopHsie pabomol

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3pEKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmoauHamuueckass cucremMa. BHYTpeHHsIE SHEpPrus TEPMOIUHAMHUYECKON
CUCTEMBI U criocoObl e€ n3meHenus. KonnyecTBo TemnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JEIbHAs TEIIOEMKOCTh BEILECTBA.
KosmuecTBO TEmIOTHI Ipu Teruionepeaaye.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccaM. I 'paduueckas
UHTEpIpeTanus padoThl raza.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTs NpolieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpa3oBanus HSHEPTUM B TEIUIOBBIX MamuHax. KodduimeHT mnoie3Horo
nercTBus TerioBor MamwuHbl. [ukn Kapuo m ero kod3¢g@uiveHT IM0Jae3HOTO
JNEeNUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOSHEPTETUKH.



TexHudyeckne yCTPOMCTBA M NPAKTUYECKOE TPHUMEHEHHWE: JBHUTaTelb
BHYTPEHHETO CrOpaHUsl, ObITOBOM XOJIOIUIBHUK, KOHIULUOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEW SHEpruu Tela MpPH COBEPLIEHUH pPadOThI: BBUIET
npoOku u3 OyTBUIKM MOJ JEWCTBUEM CKAaToro BO3AyXa, HarpeBaHue 3¢dupa B
JaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOAECMOHCTpAIIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 0 a1nabaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, PpEaKTHUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEINIbHAS BIIAXKHOCTh BO3ayxa. HacelllleHHBIM map. YaenbHas TeIuioTa
napoo0Opa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT J1aBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. llnaBinenue wu
KpUCTaJu3anus. Y nenpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOJIYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

CniocoObl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiaekrpoamHaMuKa
Tema 1. dnekmpocmamuka
DnekTpu3anus Tei. IeKTpruueckui 3apsij. [IBa Buja s31eKTpuyecKuX 3apsioB.
[IpoBOAHMKHM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsl.
Onektpuueckoe mnosie. Hanpsoxk€HHOCTh  anexkrpuueckoro mnoid. [IpuHinun



CYIIEpHO3UIUU DIIEKTPUUYECKUX ITOJIeU. JIMHUM HANPsKEHHOCTH DIIEKTPUYECKOTO
TTOJISL.

Pabota cun anekrpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOHMKH W AWAIAEKTPUKH B HJIEKTPOCTATUYECKOM ToJie. Jluanexkrpuueckas
MPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHIEHCATOPA.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETpP, DBJEKTPOCTATUYUECKass 3alluTa, 3a3eMJIEHHE BIIEKTPONpPUOOpOB,
KOHJICHCATOP, KOMUPOBAJIbHBINA annapar, CTPyUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKkTpocTtaThuyeckas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCaTopa OT IUIOLIAau
IJTACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsixxenue. 3akon OMa i1 yyacTka LEMHu.

DNEKTPUYECKOE COMPOTUBICHUE. YAENbHOE COMPOTHBICHUE BEUIECTBA.
[TocnenoBaTrenpHOE, MapaJUIEIbBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
3JIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOYHUKA TOKA.
3akoH OMa 151 MOJTHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

ONEKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUECKU TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBOaHUKMU. CobOcTBeHHas 151 IIPUMECHas MIPOBOJANMOCTh
noyrynpoBoAHUKOB. CBolicTBa p—N-niepexona. [lonynpoBoJHUKOBEIE TPUOOPHI.

DJIEKTpUYECKM TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAs TUCCOUUALMUA. DIEKTPOIIN3S.



DJIEKTpUUYECKUI TOK B Ta3zax. CamMOCTOSTENbHBIM M HECAMOCTOSITEIbHBIN
paspsan. Momuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJILTMETP, pEOCTaT, HUCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OITYITPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh COMPOTHUBICHUS IUIUHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHne dIeKTpOABMXKyIIed cuibl. KopoTkoe 3amblkaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCHMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/A.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydyeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsA B 10 Kitacce OCYIIECTBISETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOrMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAy4dHbI (akT, rumores3a, ¢u3nyueckas BeIWYMHA, 3aKOH,
Teopus, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHas (QYHKIHS,
napabosna, runepOoina, ux rpaukd ¥ CBONCTBA, TPUTOHOMETPHUUYECKHE (DYHKIIUH:
CHHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOECKIIMU HA OCH KOOPJMHAT, CIIOKEHHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHUE B JKMBOU mpupoae, auddysus, ocMoc,
TEIUIOOOMEH XKUBBIX OPTaHW3MOB (BHJIBI TEIJIONEpPEavr, TETUIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUSA B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIPHAS MACCA, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, )KUAKOCTEHN U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJIMTHYECKAs  JIHUCCOLHALMS,
raJbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3]1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IMOAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U Jpyrue), ABUTATENb BHYTPEHHEIO
cropanusi, naposasi TypOuHa, ObBITOBON XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTMHU
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajIoB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHATPEBATEIbHBIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHBIE MarHuTHL. B3anMo1eiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoE
nosie. Bektop MarHuTHOM MHAYKUMU. [[pUHIUIT CyNIepHO3UIIMM MAarHUTHBIX TOJIEH.
JluHMM MarHuTHOW WHAYKUUW. KapTMHa JWMHUNA MAarHUTHOM HWHAYKIUUA T1OJIS
NOCTOSIHHBIX MAarHUTOB.

MarHutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO MOJIsl JJIMHHOTO MPSAMOr0O MPOBOAHUKA W 3aMKHYTOIO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTylIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaencTeie NpoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJIHOM MarHuTHOM mosie. Pabora cuitbl Jlopenia.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKIUH. [IOTOK BeEkTOpa MarHUTHOM
UHAYKUUHA. OJEKTPOABMIKYIIAs CHJIAa MHAYKUMUA. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHH B
IIPOBOJHUKE, IBUXKYIIEMCS IOCTYNATEIbHO B OAHOPOIHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnuecknue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIE
MAarHuThbl, 3JEKTPOMArHUTHI, 3JIEKTPOABUrATEIb, YCKOPUTEIU 3SJIEMEHTAPHBIX
YaCTUll, MHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOW MHIYKIIUH.

IIpaBuno Jlenua.

3aBUCHMOCTb JJIEKTPOABIKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHUuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanne NeCTBUSA MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KosneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUs.
INapmonnyeckue konebanus. [lepuon, wacrora, amrummryiga u Qasa koneOaHU.
[IpyxuHHBI MasgTHUK. MaTeMaTU4YECKUH MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun Mpy rapMOHUYECKUX KOTIEOAHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATBHOM KOJe0aTeTbHOM KOHType. AHAJOTUA MEXKIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMA KoJjeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATEIIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromuX KojleOaHUsAX. BhIHYKIEHHBIE MEXaHUUYECKUE
koneOanus. Pezonanc. BeiHyKI€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
NEPEMEHHOI0 TOKa. AMIUIUTYJHOE M JICMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSAKEHUS.

Tpanchopmarop. [IponsBoacTBo, mepenada U NMOTPEOICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOrMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
VCIIOJIb30BAHUS JIEKTPOIHEPTUHN B OBCEIHEBHOW JKU3HMU.

TexHnueckne yCTPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUN MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJEOAHUIA.

Pe3onanc mnpu mociieoBaTEIbHOM COEIMHEHHUHU PE3UCTOPA, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepe adHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KojeOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Irpy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LU U3 MOCJIEIOBATENBHO COETMHEHHBIX
KOHJEHCATOpa, KaTyIIK! U pe3uCcTopa.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbIE B0IHbL

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJHBL. [lomepeuHble M TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nupaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BektopoB E, B, V B anekrpomarautHoit BonHe. CBoMCTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MpEIOMIICHUE, MOJSpU3anus, AUPpaKius,
unTepdepennns. CKOpoCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguoCBs3U U TeIeBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/Ibl.

TexHuueckre ycTpoicTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbBIC
UHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHUs ¥ MPEIOMIICHUS MEXaHUYECKHX BOJIH.

Hab6monenne natepdepeninm u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habnionenune cBsA3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KOJIeOaHUIA.



HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJiipu3anus, 1IuPpaxkuus, uHTepPepeHuus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHou cpene. JIyu ceera. ToueyHbIi HICTOYHHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxkeHuil B
IJIOCKOM 3€pKaJie.

[IpenomiieHue cBeTa. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOIOTHBIN MMOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

Coluparoiiue u paccenBaroiue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOSIHHE
U ONTHYECKasi cuiaa TOHKOW JuH3bL. [locTpoeHue n3o0Opa)keHuil B COOMPAIONTUX U
pacceuBaroux JuH3ax. @opMyra TOHKOU JIMH3bL. Y BEJTUUEHUE, 1aBAEMOE JIMH30i1.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
KapTHUHE OT ABYX CHH(a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MaKCUMyMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne ycCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE paACHIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
Onrtruyeckue mpuoOpHI.

[TonHoe BHyTpeHHEE OTpaxkeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUILIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3mepenue nokazaresns NpegoMICHUs CTEKIIA.



HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paspnesn 6. OcHOBBI crIeMAILHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBETa B BaKyyMe,
MPUHLIUI OTHOCUTEIBHOCTH DUHIITEITHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aAMEJIEHUE BPEMEHU U COKpAILCHHE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKO4.

Pasznen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u SHEPTHH (DOTOHA C €r0 YACTOTOW. DHEprus
U UMITyJbC (HOTOHA.

OtkpeiTue u uccienaoBanue gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHBI
dboToarddexra. YpapHenue DiHmTerHa st Pororddekra. «KpacHas rpaHuia
dboTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMHUYECKOE JECUCTBUE CBETA.

TexHuueckre yCTpocTBA W MPAKTUYECKOE TMpPUMEHEHHE: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanerapnas mogmens aroma. lloctymatel bopa. M3nydenme u mnornioueHue
¢GOTOHOB TpHU Mepexojie aToMa C OJHOTO YPOBHS SHEPrUuu Ha Apyrou. Bumwl
criekTpoB. CHEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOITHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/a no onpeaeneHnto coctaBa paguoakTUBHOTO
uanydyeHusi.  CpoiictBa  anbda-, Oera-, Tramma-uziydeHus.  BrusHue
PaJMOAKTUBHOCTU HA KUBbIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa M HeWtpoHa. Hyknonnas moxens siapa ['eiizenOepra—
NBanenko. 3apsaa sapa. MaccoBoe uncio saapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NlydeHue. 3aKOH PaJuOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakunu. Jlenenue u cUHTE3 A1€P.

Anepnsiii peaktop. Tepmosimepubiii cunTe3. [IpobiieMbl W TEPCHIEKTUBBI
SAIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoeHcTBUA. EAMHCTBO pu3nyeckoi KapTUHBI MUpA.

TexHu4eckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHslil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 9acTHIl (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3BéznmHoro Heba. Co3Besnusi, sipKU€ 3BE3JbI, IUIAHETHI, UX BHUIUMOE
JIBIDKECHUE.

CoJsHEUHAs cucTeMa.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum ConHila U 3BE3.
3BE31bI, X OCHOBHBIC XapaKTEpUCTUKHU. JlmarpamMma «CHEKTPaJbHBIM Kjacc —
CBETHUMOCTB». 3BE31bI TJIABHOM IOCIECAOBATCIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHEe CTpoeHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O NPOUCXOXKACHUU U 3Boaonuu CoyiHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
I'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHbIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa667a. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUH I ONpe/iesIeHUs MOJIOKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3ukm ©u acTpoHOMMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3HUKU U
aACTPOHOMHH B COBPEMEHHOW HAyYHOUW KapTHHE MHpA, pOJib (U3MUECKOW TEOPUU B
dbopMUpOBaHUU MPEACTABICHUIN 0 (U3HUUECKON KapTUHE MUpPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  00IIEeM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymecTBIsIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOrMH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAY4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (uU3MUecKass BEIMYMHA, 3aKOH,
Teopus, HaOMI0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKIIMHA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIHMK, TPU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpeJICIICHHE TUIONIA N TIOCKUX (puryp u 00bEéMa Ted.

buonoecus: »>nekTpuueckue SIBICHUS B KUBOM MpUpPOJE, KoJeOaTeabHbIE
JIBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NECUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPABIX
TE€J, MEXaHU3Mbl 00Pa30BaHUs KPUCTATUIMUECKON PEIIETKY, CIEKTPAIbHBIN aHATH3.



l'eocpaghusi:  marHUTHBIE TOMIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTpOIlepenad, TIEHEpaTop IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAap, PAIAUONPUEMHHK, TEIEBHU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIHOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pu3nMka» Ha YPOBHE CpeIHEro oOIiero
oOpa3zoBanus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTHh JOCTHUKEHHUE CICAYIONIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay TOIKHBI
OoTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOYyYarOUIMXCsl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEILHOCTH B MPOILIECCE pealiu3allMi OCHOBHBIX HaIpaBJICHUMN
BOCIUTATEILHOU €S TEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKMX TYMAaHUCTUYECKUX H
JNEMOKPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTHM COBMECTHYKO JESATEIIBHOCTbh B MHTEpPECAX I'Pa)KJaHCKOTO
o01I1ecTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHE B3aUMOJICHCTBOBATH C COMAIIBHBIMUA HHCTUTYTaMH B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUICKON TPaXKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DMBUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEATENBHOCTHA YYEHOTO;

OCO3HaHHE JINYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETHYECKOE OTHOIIEHNWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3InyHbIM cdepaMm npodecCHuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH
bU3UKHM HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBRA,;

pacHIMpeHre OMbITa JEATEIbHOCTH HKOJOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3Yy4YeHHs (PU3UKH OCYIIECTBISATh MPOSKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruuyeckue JeicTBUs:
CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmarpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh ILENU ACATCIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTHM UM TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SABICHUSX;
pa3pabarTeiBaTh IIAH PEIICHHS MPOOJIEMBbI ¢ YUETOM aHAIM3a HMEIOIIUXCS
MaTEPUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJIEACTBUUN AEATEIbHOCTH;
KOOPJAMHUPOBATH U BBIMOJHITE Pa0OTy B YCIOBUSIX PEaIbHOTO, BUPTYAJILHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBaTeIbCKHe 1elCTBHUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3MUeCcCKON HAYKH;



BJIJIETh HABBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOCKTHON AEITEIbHOCTH
B 00s1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TOHUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO DPa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO IMOJyYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIpETAlliy, NPeoOpa3oBaHUI0O M TPUMEHEHUIO B Pa3IUYHBIX yYEOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUs, HAXOAUTh ApTYMEHTHI JIJIS TOKa3aTeIhCTBA CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCTIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 00Opa30BaTEIHHON
JESTENLHOCTH, B TOM YHCJIC IPU U3YYeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUECKYIO O00JIacTh
KHU3HEICSITETLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 00J1acTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUrHHAIBHBIE TOIXO0/bl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJyYEHUS MHPOpMALMKU (PU3MUECKOTO COAEpKAaHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH IOWCK, AaHAJM3,
CUCTEMAaTH3allMI0 M UHTEPIpeTalnio MHPOPMalUU pa3lIUYHBIX BUIOB U (opm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALIMOHHBIX
3aJ1a4 ¢ cOOII0ACHUEM TPEOOBAaHUI SPrOHOMUKHU, TEXHUKHU O0€30MIaCHOCTH, TUTHEHBI,
pecypcocOepekeHts, MPaBOBBIX M STHYECKUX HOPM, HOPM HH(OPMALMOHHON
0e3011acHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3Ha4eHUs MH()OPMALIUK U 1IeJIeBOI ayTUTOPUH, BEIOHpasi ONTUMAJIbHYIO
dopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIATH OOIIEHUE HA YpOKaX (U3UKH U BO BHE-YPOUHOH JI€SITEIILHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyalldd UM CMSTr4aTh
KOH(DJIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4YETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXJ0T0 YJIEHA KOJUIEKTUBA,

IIPUHAMATh  L€Id  COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATHL U
KOOPJMHUPOBATh JEUCTBUSA IO €€ JOCTHIKECHHUIO: COCTaBJIATH IUIAH JIEMCTBUU,
pacnpenensiTh poid ¢ YYETOM MHEHUHW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHIA
pe3yNbTaT MO pazpaboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3IUYHBIX
CUTYalLUSX, TPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKM W aCTPOHOMUH, BBISABIATH MNPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS PACYETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTECHUH;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIMA B 00JacTH
(bu3HUKH, TOCTOSTHHO MOBBIIIATE CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUM;

WCIIOJIB30BaTh NMPUEMBI peieKCUu IJi OLICHKU CUTYallH, BHIOOpAa BEPHOTO
pelieHus;



yMETh OILICHMBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HUX
CHUXKECHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
JIeSITEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3€ Pe3yIbTaToOB
JIeSITEIbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B nporuiecce 10CTUXKEHUSI TUYHOCTHBIX PE3YJILTATOB OCBOCHUS MPOrPaMMBbI 110
dbuzuke s  ypoBHS cpeaHero oOlmero oOpa3oBaHHST Y 0OyYaromuxcs
COBEPILIEHCTBYETCS AMOIIMOHAIBHBIN UHTEIIJICKT, peaIoaaraonmn
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOMICTO CIIOCOOHOCTH MOHUMATh CBOE AMOITMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOILMOHAILHON c(ephl,
OBITh YBEPECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIIMOHATBLHBIM U3MEHEHHSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBAaTh HCXOJS M3 CBOMX
BO3MOXKHOCTEH;

SMIIATHH, BKIOYAOIIEH CIIOCOOHOCTh MMOHUMATh SMOIIMOHAJIEHOE COCTOSIHHE
JIPYTUX, YYUTBIBATH €ro TMPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHMUIO;

COITMAIbHBIX HABBIKOB, BKJIIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIIOJIbMH, 3a00TUTHCS, MPOSBIATh HHTEPEC U pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIbTATHI

K koniy o6yuenus B 10 kiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOW KApTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTUH, B TPAKTUUECKOUN AEATEILHOCTH JIFOJEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHualibHAs TOYKA, WHEPIIMAIbHAS CUCTeMa O0TCU€Ta, aOCOMOTHO TBEPIOE TEIO,
UJCAIBHBIN ra3, MOJAEIH CTPOEHHUS Ia30B, )KUAKOCTEW W TBEPIBIX TEJI, TOUCUHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHur HU3NYeCcKuX 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOAUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEITHOE IBUKEHUE,
CBOOOJHOE MAJ€HUE TEJ, JBUKEHUE MO OKPYKHOCTH, UHEPLHUS, B3aUMOJEUCTBHE
ten, qud@y3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX Te,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEIIOBOE PAaBHOBECHE,
UCIIapeHHe, KOHJEHCALMs, IUIaBJIEHHE, KPUCTAJUIM3alus, KUIIEHUE, BIAXHOCTb
BO3/lyXa, MOBBIIICHWE JABJIEHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXIY MapaMeTpaMy COCTOSIHUSI ra3a B HU30IpOIeccax, dJIEKTPU3ALMs Tel,
B3aMMOJICCTBUE 3aps0B;

OMHUCHIBATh MEXaHUYECKOE JIBI)KCHHUE, MCIONB3Yys (U3NYECKUE BEIMYHUHBI:
KOOpJIMHAaTa, IyTh, MEpeMEIleHHUe, CKOPOCThb, YCKOpEHHE, Macca Tena, Ccuia,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUsi, MEeXaHU4YeCcKasl
pabora, MexaHMuYecKas MOIIHOCTb; NPHU ONUCAHUU TPABHIBHO TPAKTOBATH
(bU3UYECKUIT CMBICI HCIOJBb3yEMbIX BEJIWYMH, UX OOO3HAUCHHS U E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONIb3Yd (U3MYECKHEe BETUYMHBI: JaBIIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUs XaOTHUYECKOTO JBMIKCHMSI MOJICKYJI, CpPeIHEKBaApaTUIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3} (OUIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCMONB3YEMBIX BEIMYHMH, UX
00O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(GU3MUECKYI0 BEJIMYUHY C IPYTUMU BETUYUHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIEHUS (TIPOIIECCHI), UCTIONB3Ys (PU3MYECKUe BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJIs,, MOTEHIMAJ, PA3HOCTh MOTEHIIMAJIOB;
IpU OINKCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUN CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS U EIUHUIIBI;, YKa3bIlBaTh (DOPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (U3MUYECKYIO BEJIMUUHY C IPYTUMHU BEIMYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKHUE MPOIECCHl U SBICHUS, UCMONB3Yd (pu3ndeckue
3aKOHBI W TIPUHIMUIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
OPUHIUIT CYNEPHO3UIMU CWJI, MPUHIMI PABHOIMpPABUS WHEPUUATIBHBIX CUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JIBHUKEHHS MOJIEKYI C
aOCOIOTHOM TeMIlepaTypol, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pas3inyath CJIOBECHYIO
GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIpaKEHUE U YCIOBUS (IpaHUIBI,
00J1acTH) IPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHITBI ICWCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOUCTB; pa3ianuyaTh yYCIOBHS UX 0€30MaCHOTO UCIOJIb30BaHUS B TOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUU U
MPOIIECCOB C HCIOJb30BAaHUEM IMPSAMBIX W KOCBEHHBIX H3MEPEHHH, TPU ITOM
dbopmynupoBaTh nMpodsieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOMPATH
YCTAaHOBKY W3 MPEIJIOKEHHOTO 000PY/I0BaHUS, TPOBOJIUTH ONBIT U (POPMYIUPOBATH
BBIBO/IBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U UCIOJIb30BaTh H3BECTHHIE
METO/bI OIEHKHU MOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYMPOBAThH YCTAHOBKY,
(dbUKCUPOBaTh PE3YIbTATHI OJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHUJIC
TaOIUI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEIOBAHNS,

co0Jiro1aTh MpaBmwia 0E30MacHOro TpyjAa MPU MPOBEACHUN MCCIICIOBAHUN B
paMKax ydeOHOTrO DJKCIIEpUMEHTa, Yy4eOHO-UCCIEOBATEILCKOM U MPOEKTHOMU
JEATeIbHOCTH C MCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUYECKHE 3aKOHBI U MPUHIHUIIBI, HA OCHOBE aHaJN3a YCIOBUA 33a4H
BbIOMpATh (DU3MYECKYIO MOJIENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOOXOMMBIE ISl €€ pelleHUs, MPOBOAUTh PACUEThl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BEITUUMHBL

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATDH JIOTUUYECKH HEMPOTUBOPEUHBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uvecKue SIBICHUS;

UCIIOJIb30BaTh IPU PEIICHNN YU€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAIIMU U TIPEACTABICHUS
yu4eOHOM ¥ HAYYHO-TIOMYJSAPHOW WHPOPMAINM, TOJYYCHHOW U3 Pa3IUIHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIYyIaeMyI0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKU, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKH
1 TeXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (PM3MKE B MOBCETHEBHOM KU3HU JIIIS
oOecrieueHusi 0€30MaCHOCTH MPU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
YCTPOUCTBaMHU, [JII COXPAHEHHUS 3JI0POBbS U COONIOJEHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTaTh B TpyHI€ C BBIIOJHEHUEM pPa3IUYHbIX COLUAJIBHBIX POJEH,
IUIAaHUPOBATh padOTy TPYHIbl, PALUMOHAIBHO pacHpeleisTh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJI€KBATHO OLIEHUBATH
BKJIAJ] Ka)KJOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOM TPOOIEMBI.

K koHny o6yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSA YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEPAX poJib U MeCTO (PU3uMku B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B MPAKTUYECKON AESTENbHOCTU JIOZAEH, IeJIOCTHOCTh U €IUHCTBO
(du3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJENei:
TOUCYHBIM AMEKTPUUECKUI 3apsijl, Jy4 CBETa, TOUCUHBIM UCTOYHUK CBETA, s/IepHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJENb aTOMHOIO sipa MpH peuieHUuH (PU3NYECKUX
3azay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOM (DMBHMKU: DJIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEWUCTBUS TOKAa, B3aUMOJEHCTBUE
MarHuTOB, OJEKTPOMArHUTHAs WHAYKIMS, ACHCTBME MArHUTHOrO TIONs Ha
IOPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHuTHbIE KOJEOaHUsS U
BOJIHBI, NPSAMOJUHEHHOE PpacCIpOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHUE,
uHTepdepeHuus, audpakuus U MOJIIpU3alMsg  CBETa, JUCIEPCUs  CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE NaBlieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CIEeKTpa aroMa BOJOpPOAA, €CTECTBEHHAass W HCKYCCTBEHHAs
PaAOaKTUBHOCTB;

ONKCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pA3JIMYHBIX  Cped) W
AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI), HCIOJIBb3YSA (PU3NUYECKHE BEIMYUHBI:
NEKTPUYECKUI 3apsJ]l, CHJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBJICHHE, PAa3HOCTh MOTEHLMAIOB, AIEKTPOJBIKYIAs CHia, paboTa TOKa,
UHAYKIUS MarHuTHOro mnoisisd, cwia Awmmepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIK{, SHEPIHs 3JIEKTPUYECKOr0 W MAarHUTHOTO MOJEH, MEepUoJ M YacToTa
KoysiebaHuil B KojeOaTelnbHOM KOHTYpe, 3aps] M Cuila TOKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojJeOaHui, (OKYCHOE pacCTOsHHE U
ONTUYECKasl Cujia JIMH3BI, MPU OMHUCAHMM MPABUIBHO TPAKTOBATh (PU3MUECKHIA
CMBICT HCIOJNb3yEeMbIX BEIMYMH, UX OOO3HAYEHUs M EIWHUIbI, YyKa3bIBaTh
(GopMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMHU BEIMIMHAMU;

ONMCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHHMS M IPOLIECCHI, HCIOJb3YS
(pu3HUecKre BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M
4acTOTa CBETA, PHEPrUsl U UMITYJIbC (DOTOHA, NEPUOJ MOIypacnana, YHEPrus CBA3U



ATOMHBIX SIEP, TPU OINMCAHWW TPABHIBLHO TPAKTOBATh (DU3UYECKUH CMBICI
MCITOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W CAWHMIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3WYECKYI0 BEIWYMHY C JAPYTHMH BEJIUYMHAMH,
BBIYUCTISTH 3HAUCHHUE (PHU3NICCKON BEIIMUNHEI;

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Ppuznueckue
3aKOHBI ¥ MIPUHIUIBL: 3aKOH OMa, 3aKOHBI MTOCJIEIOBATEIBHOTO U MapaJlIeIbHOTO
COCIUMHEHUs IPOBOIHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHAYKIIMH, 3aKOH TMPSIMOJIUHEHHOTO0 PacpOCTPAHCHHS CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa s PoTtodrddekra,
3aKOH COXPAaHEHHUSl DHEPrUH, 3aKOH COXPAHEHUsI UMITYJIbCA, 3aKOH COXpaHEHUS
AJIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHMs MacCOBOIO YHcCIa, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpAXKEHUE U YyCJIOBUs (TpaHUIlbl, OOJACTH)
IPUMEHUMOCTH;

OTpeeIISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MarHUTHOTO ITOJISI TPOBOHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh OKCHEPUMEHTHl IO HCCIEJOBAHUIO (PU3MUECKUX SBICHUH U
IPOIIECCOB C HCIOJIb30BAHUEM NPSIMBIX U KOCBEHHBIX H3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodIeMy/3a1ady U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIIOAKEHHOTO 000y I0BaHMUS, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUUHH, TIPH
ATOM BBIOMPATH ONTHUMAJBHBIN CIOCOO HW3MEPEHHUS M HCIOJIb30BAaTh WU3BECTHBIC
METOJbI OLIEHKH MOTPEITHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
U3MEpPEHUN: TPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTaThl
MOJIYYCHHON 3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BHJE TaOIUI] ¥ TpaduKoOB,
JIeaTh BHIBOIBI 110 pe3yIbTaTaM MCCIIECI0BAHMS;

coOmoaTh mpaBuiia 0€30MacCHOTO TPyAa MPH MPOBEACHUHM WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKONM M TPOEKTHOU
JESTENHHOCTH C WCIONIh30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1aOOPaTOPHOTO
000pyTI0BaHMS;

pemaTth pacy€THbIE 3aJaydl C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCTIONB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJN3a YCIOBUS 3aa4H
BBIOMpaTh (HU3UYECKYI0 MOJIEIb, BBIICIATh (PU3NYECKHUE BEIMYMHBI U (POPMYIIHI,
HEO0OXomUMbIe NIl €€ PEIICHUs, TMPOBOAWTH PAcU€Thl W OIICHWBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3MUECKON BEITUINHBI,



pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY PpACCYKICHUU C OIOPOM HA HU3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buzndecKue sIBICHUS;

MCII0JIb30BaTh ITPU PEIICHUH YUEOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUM I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U NPEACTABICHUA
y4eOHOM ¥ HAy4YHO-TIOMYJSAPHOM HMHPOpPMALMM, TMOJYYEHHOW U3 pa3InyHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOTYyHaEeMyI0 HHPOPMAIIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MOPUOOPOB MU TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
YKU3HU,

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOLIETO MHUpPA, B PAa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (PU3MKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMU, JIJIsi COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM 3KOJOTUYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpelie;

pabotaTh B TpyNIie C BBHIMOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIaHUPOBaTh pPa0OTy TpYMNIbl, PALUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBAaTHO OLIEHUBATH
BKJIa/l K&KJI0T0 U3 YYaCTHUKOB I'PYMIIbI B PEILIEHUE pacCMaTpUBAaEMOi MPoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThl padoThI
pecypchbl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHMUSI
bu6moreka [IOK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flumamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edso0.ru/7fALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK

®da3oBbIe Mepexo bl

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

Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmorexa [{OK
4.1 1
DUEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkM B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
MarunuTHO€ noJie. DIeKTpoMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHTYKITUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHW4eCcKUe U JIEKTPOMArHUTHBIC 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
99 MexaHn4eCcKUe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
T https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

31 OcCHOBBI cieManbHON TEOPUHU 4 1 bubnunoreka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThl KBAHTOBOU ONTUKU 6 bubmorexa HOK

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



https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4. A
3 TOMHOE AIPO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?rfsﬂllj r(r)1f(;<s?)(])_.[ 8/5f41097c
Hroro no pazneny 7
Pazaen 6. OGOBIAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee NOBTOPEHHE 4 E;I[iﬂ;l;t;igﬁﬁ £11c07c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThl padoTsbI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MeT(})[K Bl HO?I?H.’fHI/ISI 1 bubmorexa IOK
v g https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
5 (hopMUPOBaHUHN COBPEMEHHOM 1 bubnuoreka [IOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKECHHUE.
OTHOCHTENBHOCTh MEXaHUYSCKOTO bubnuoreka [JOK
3 1
nBroxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpEHHUE
4 PaBHOMEpHOE NMPAMOJIMHEHHOE 1 bubnunoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnunoreka [JOK
JIBHKCHHUE https://m.edsoo.ru/ff0c372e
5 CBoOoiHOE MazieHne. Y CKopeHue 1 bubnunoreka [JOK
cBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.
N bubmuoreka [JOK
7 JIBrKEeHNE MaTepUAIbHOW TOYKH I10 1

OKPYXHOCTH

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

IIpuHLIHII OTHOCUTENBHOCTH

bubmuoreka [JOK

8 lanunes. MHepimanbHbIe CHCTEMBI
puv https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun
9 CYIIEPIIO3HINH CHII. BTOpOoii 3akoH bubmorexa LHOK
yrep " ' p . https://m.edsoo.ru/ff0c3be8
HproTona ais MatepuaibHOM TOUKH

10 Tpernit 3akoH HproToHa st bubnuorexa [JOK
MaTepHUaTbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TshxectH. [lepBast kocMuyueckast bubmorera [JOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapdummeHt

13 Tpenusi. Cuiia COnpOTUBIICHUS TTPU bubnuoreka [IOK
JIBIDKEHUHU TEJA B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTymarensHOE W BpaliaTeIbHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bubmuoreka [JOK
tenma. MomenT cuibl. [1nedo cubl. https://m.edsoo.ru/ffOc41a6
VYcnoBus paBHOBeCHs TBEPIOTO Tena
Nmnynsc MaTepuanbHON TOYKH,

15 CUCTEMBI MaTEPHAIIbHBIX TOYEK. bubnunoreka [JOK
Nmmynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITynbca. PeakTuBHOE IBI>KEHHE

16 PaGoTa ¥ MOIIHOCTH CHJIBI. bu6mmoreka [JOK

Kunernueckas OHEPrusia

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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MaTepualibHOIW TOuKu. Teopema 00
N3MEHEHNH KHHETHYECKON OHCPIUu

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPIUs ynpyro
neGopMHUPOBAHHON TTPY>KUHBIL.
[TorenumanpHast 3HEPTUS TENa
BOJTM3H MOBEPXHOCTH 3eMITH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

IToTeHnmanbHbIE U
HETIOTEHITUaIbHbIe CHIIbI. CBS3b
paboTHl HEMOTEHITUATIBHBIX CUIT C
M3MEHEHUEM MEXaHWYECKOW dHEPTUH
CHUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOU SHEPTUH

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HMccnenoBanue cBsi3u pabOTHI CHITBI
C U3MCHEHUEM MEXaHUYECKOM
SHEPTHH Tella Ha IpUMepe
pacTsHKEHHS PE3UHOBOTO JKI'YTa)

20

KonTtponpHas padoTa o teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHUsS B MEXaHUKE)

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

21

OCHOBHBIE NIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKO N
TEOpUU. BpOyHOBCKOE NBMKEHHUE.

Muddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKECHUS U
B3aMMOJICHCTBHUS YaCTUIL BEIIECTBA.
Moenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEN



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

23

Macca monekyn. Konnuecto
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ n3mepenue. [llkana remneparyp
Henscus

25

Wneansuenii ras B MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpelHEeW KUHETUYECKON YHEPTUU
JIBH>KEHUS MOJIEKYJ. YpaBHEHHUE
MenneneeBa-Kianeitpona

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon /lampToHa. 'a30BbIC 3aKOHBI

28

JlaGopaTtopHnas pabota
«HMccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO Ta3zay

29

W3omnporuieccsl B ueaibHOM rase u
uX rpaduueckoe npeacTaBlieHne

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

30

Buytpennsis sHeprus
TEPMOJIUHAMHYECKON CUCTEMBI U
criocoObl e€ n3meHeHus. Kommuectro
TEIUIOTHI U pabota. BHyTpeHHs s
SHEPrUsi OTHOATOMHOIO UJI€aTbHOTO
rasa

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

31

Buas! Tennonepenaun

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

32

Y aenpHas TEMI0EMKOCTh BEIECTBA.
KoauuecTBo TenmnoTsl npu

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



https://m.edsoo.ru/ff0c4fde
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Teruionepenave. AnnadaTHbIA
nporiecc

IIepBblii 3aKOH TEPMOJMHAMUKH U

bubmmoreka [{OK

33
€ro NPUMEHEHHUE K U30IpoLieccam https://m.edsoo.ru/ffOc5efc
HeoOGpatumocTs nporeccoB B
34 npupojie. Bropoii 3akoH bubmorexa HOK
PHpoe. P https://m.edsoo.ru/ff0c6230
TEPMOTMHAMUKHU
35 [Tpunnun nevicreus u KT/ bubmmoreka [IOK
TEIJIOBOM MallIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE MTPOOIIEMbI
TEIUIOHEPTETUKHI
O6006maromui ypok
38 «MonI::lK H’: Haf}llp ¢uzuka. OCHOBBI Bubmmorexa [JOK
YIAp ’ https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KonTponbnas paborta o teme
39 «Monekymnsapras ¢puszrka. OCHOBBI bubmmorexa [TOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue u kureHue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS U OTHOCUTEIbHAS
41 BJI&YKHOCTh BO3/lyXa. HacklleHHbIN bubmmorexa [IOK
Hyxa. . https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue u
amop(dHbIe Terna. AHU30TPOIHS
P o P bubmuoreka [JOK
42 CBOMCTB KpHucTaLIoB. JKunkue

KpuCTalJIbl. COBpeMeHHLIC
MaTepuabl

https://m.edsoo.ru/ff0c65f0
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[liaBnenue U KpUCTATUIU3ALMSL.

43 VY nenpHad TeioTa [IaBiIeHUs bubmorexa LOK
t ) https://m.edsoo.ru/ff0c6708
CyOnmumarus
bubmmoreka [{OK
44 Yy 0
PABHCIHC TCILIOBOTO bastatca https://m.edsoo.ru/ff0c6820
DiexTpu3anud Tell. DIeKTPUUECKUN
45 3aps p)lBaILH a DJIEKT I/I‘II;CKI/IX brbmmorexa [OK
PAL a p https://m.edsoo.ru/ff0c6bcc
3apssIoB
ITpoBOIHUKH, TUDTECKTPUKU H
46 an OBOJIHUKU 3aK(l:H bubmorexa LOK
YHpOBOA ’ https://m.edsoo.ru/ff0c6bcc
COXPAHEHUS IEKTPUICCKOTO 3aps/ia
B3anmopelictBue 3apsaoB. 3akoH
47 Kynona. ToYeuHBIN DIIEKTPUIECKUI bubmorexa LOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsok€HHOCTB IEKTPUIECKOTO
48 noJia. [IpuHiun cynepno3uiuu bubnuoreka [JOK
AJIEKTpUYECKUX NojieH. JInnuu https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
PaboTa cuni 31eKTpoCTaTHIeCKOro
49 noJs. [Torennuan. PasHocts Bubmiorexa OK
' tait. https://m.edsoo.ru/ff0c6f00
OTEHI[AATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
50 3J'IpeKT iCTaTI/ILIeIiKOM nol:J)1e bubmiorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
JlmsnexTpuueckas MIpOHUIIAEMOCTh
b K
51 OnexrpoéMkocTs. Konnencatop nommorexa L10

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IJIOCKOTO
KOHJIEHcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOpa

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

53

Jlaboparopuas padota "M3mepenue
ANIEKTPOEMKOCTH KOHJIeHcaTopa”

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOTr0 IpHHTEpa.
DneKTpocTaTU4ecKas 3aluTa.
3a3eMiIeHHE AIEKTPOIPUOOpPOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cyuiectBoBaHusl. [IoCTOSTHHBIN TOK.
Cuna toka. Hanpspkenue.
Conportusnenue. 3akon Oma Jyist
y4acTKa LEenn

56

[TocnenoBarensHOE, TapauieIbHOE,
CMEIIIaHHOE COEMHEHUE
MIPOBOJHUKOB. JIabopaTtopHas
pabota «/3yueHrue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOBY»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

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

58

3akon OMa 715 IOJTHOM (3aMKHYTOM)
anekTpuyeckoit enu. Koporkoe
3ambikaHue. JlabopaTopHas paborta
«M3mepenne 3/1C nctouHnka TokKa u
€ro BHYTPEHHET'O COIPOTUBIICHUS

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

59

aﬂeKTpOHHaH MpoOBOAUMOCTD
TBép,Z[LIX METaJIJIOB. 3aBUCUMOCTD



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

COIIPOTHUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTh

DneKTpUUYECKUil TOK B BaKyyMe.

60 .
CBoOIICTBA AJIEKTPOHHBIX ITYYKOB
[TonynpoBOAHHMKH, UX COOCTBEHHAS

61 U NIpUMECHAas MPOBOJAUMOCTb. bubnuorexa [JOK
CaoiicTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIIEKTPpUYECKHUN TOK B PACTBOpaXxX U

62 pacriaBax 3J€KTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOJIMTUYECKAS] JUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKHUI TOK B ra3ax.

63 CaMOCTOSITeNIBHBIN U bubmuorexa [JOK
HECAMOCTOSITENIbHBINA pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuyueckue npuOopsl U

64 YCTPOMCTBA M UX MPAKTUYECKOE bubnnoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006maromui ypox bubnuoreka [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponeHas paboTa o teme

66 «Qnekrpocratuka. [1ocTOAHHBIM bubnuoreka [IOK
JJIEKTPUYECKUH TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpEelax»

67 PesepBHbiit ypok. KonTponbHast bubnuorexa [IOK

paboTa no Teme "DieKTpoArHAMHUKA"

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
https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O0oOmIaronmii 1 bubmuorexa [IOK
ypok 1o teMam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[TocTostHHBIC MarHUTHI U UX

1 B3auMo/jieiicTBe. MaruutHoe 1oJie. 1 bubmmoreka [{OK
BexTtop MarHMTHOM MHAYKIUH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIIMHU
MarauTHO€ 10Jie MPOBOJIHUKA C
TokoM. OmbIT Dpcrena. bubmuorexa [JOK

2 . 1
B3anmonericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabora «3y4yeHue

3 MarHETHOf")O noiﬂ KaT KI/Iy: 1 1 bubmorera [JOK

v https://m.edsoo.ru/ff0c98fe
TOKOM
JleiicTBe MarHuTHOTO IOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia AMmiepa.

4 JlaGopaTtopHas pabota 1 1 bubnunoreka [JOK
«Hccaenosanue nercTBU https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM
JlelicTBME MarHUTHOTO TOJISI Ha

5 JBUKYILYIOCS 3apSKEHHYIO 1 bubnuoreka [IOK
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JlopeHna

5 DNEeKTpOMarHuTHasE MHYKITHSI. 1

[ToTok 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. DJC naayKun. 3akoH
ANIEKTPOMArHUTHON UHYKITUU
®dapanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
SHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHIYKIIMHU. DHEPIus
MAarHUTHOTO TIOJISI KATYIITKHA C TOKOM.
DJIEKTPOMArHuTHOE MOJie

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoiucTBa U ux
IIPUMEHEHHE: TIOCTOSIHHBIE MarHUTHI,
NIEKTPOMArHHUTHL,
JJIEKTPOABUIATENb, YCKOPUTEIIN
JIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs I1e4b

10

O6o06maromuii ypok «MarautTHoe
noJie. DIEKTpOMarHUTHAS

WHTYKIIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTtponbHas pabora no teme
«MarsuTHoe moJe.
DNeKTpOMAarHUTHAS MHIYKIIHS

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

12

CB0060IHBIE MEXaHUUECKUE
KosebaHus. ['apMoHHUecKue
KosiebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue s3ueprun

bu6mmoreka [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

JIaboparopHas paboTa
«HccaenoBanne 3aBUCUMOCTH
MepPHOo/JIa MAJTBIX KOJICOaHHH rpy3a Ha
HUTH OT JJIMHBI HUTHU U MACChI

rpy3a»

14

KonebarenbHblil KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJie0aHus B UACATbHOM
KoJie0aTeIbHOM KOHTYpe. AHAIOTHS
MEX]Ty MEXaHHUECKUMHU H
AIIEKTPOMATrHUTHBIMH KOJICOaHUSIMHA

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aK0H
COXPAaHEHHUS SHEPTUU B HJICATHLHOM
KoJIeOaTeIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/ICHHBIC
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMATrHUTHBIC KOJICOaHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHBIN TOK.
CunycougalbHbIA IEPEMEHHBIN TOK.
MoHOCTh MEPEMEHHOTO TOKA.
AMIUIMTYHOE U IEUCTBYIOLIEE
3HAQUYEHHE CUJIbI TOKA U HANPSKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpaucdopmarop. [Ipouszosactso,
nepeaaya v norpedieHue
JJIEKTPUYECKOM SHEPrUu

19

YCTpOUCTBO U IPAKTHUECKOE
IIPUMEHEHHUE IIEKTPUIECKOTO

bu6nmoreka [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 [IEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIepeaady

DKOJIOTUYECKHE PUCKU IIPU
IIPOMU3BOICTBE IEKTPOIHEPTUH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOIHEPTUHU B MOBCETHEBHO U
KUZHU
MexaHu4ecKre BOJIHBI, YCIOBUS
acripoctpanenus. [lepuos.
21 I()JKO I:)(;pr acrpocT aEIeHI/Iﬂ " bubmmorexa [JOK
p pacpoctp https://m.edsoo.ru/ff0cca54
JuTMHa BOJIHBL. [lonepeunbie u
MPOI0JIBHBIE BOJIHBI
3Byk. CKOpOCTb 3ByKa. [']pOMKOCTh bubnuoreka [IOK
22
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpOMAarHUTHbIE BOJIHBI, UX
23 CBOMCTBa M cKopocTh. [1Ikana bubmorexa HOK
P i https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUHMIBI pagnoCBA3U U
24 TeneBuieHus. Pa3Butue cpencts
cBs3u. Paguonokauus
o5 Kontponsnas paborta «Konebanus u bubnunoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
IIpssMonMHENHOE pacIpOCTpaHEHNE
26 CBETa B OJJTHOPOJHOMU cpejie. bubnunoreka [JOK

ToudeuHbIl HICTOYHUK 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

OTtpakeHue cBera. 3aKOHbI

bubmuoreka [JOK

27 OTpaCHIA Cf'eTa’ Hocrpoetne https://m.edsoo.ru/ff0cd4e0
M300pakeHMH B TUIOCKOM 3epKaJie
[Ipenomiienue ceera. [lonHoe

28 BHYTPEHHEE OTpaKEHUE. bubnuorexa [JOK
[IpenenpHbIN yroJ MOJIHOTO https://m.edsoo.ru/ff0cd76
BHYTPEHHETO OTPAKCHUS

29 JlabopaTtopHas pabota «3mepenue bubnuoreka [JOK
MOKa3aTess MPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHmit

30 B uH3e. DopMyta TOHKOM JTUH3EI. bubmorexa IOK

https://m.edsoo.ru/ffOcddle

YBenuueHue JTuH3bI
JlaGopaTtopHnas pabota

31 «HcenenoBanue CBONMCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CoHBINA COCTaB

39 oenoro cBeta. LIpet. JJaboparopHas
paborta «Habmoaenune nucrepcuu
CBETa»

33 Hurepdepennus cpeta. Judpakmus bubnnoreka [JOK
ceera. JludpakunonHas pemeTka https://m.edsoo.ru/ffOced22

34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonmapusanus ceera https://m.edsoo.ru/ffOcf02e
OnTudeckue MpuOOPHI M YCTPOICTBA

35 U YCIIOBUS MX 0€301acHOTO
MIPUMEHEHHUS

36 I'panu1pl MPUMEHUMOCTH bubnuorexa [IOK

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

ITocTynaTel cienuaibHON TEOPUU

OTHOCHUTEILHOCTH
OTHOCHUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE bubmorexa LHOK
p ’ https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKPAICHUE JITTHHBI
DHeprus U UMIYJbC
38 pensTUBUCTCKON yacTuiibl. CBSI3b bubmmoreka [{OK
MAacCChI C DHEPTUEN U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKos
KonTponsHas pabora «OnTuka.
39 OCHOBBI CIIEIUAIBHON TEOPUH bubmorexa HOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHTEITLHOCTH
®otonbl. Dopmyna ITnanka. bubnuoreka [JOK
40
DHeprusi ¥ UMIyJasc GoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIEI0BAHNE Eu6 1OK
nonmoTexa
41 exta. O A.T.
porosdexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroineroBa
3akonsl Gpororddexra. YpaBHeHHE
42 DiinmTeitHa g Gotosddexra bubmorexa HOK
o ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porodddexra
Hasnenue ceeta. Onbith [1. H.
43 JleGeneBa. XuMu4eckoe ACHCTBUE bubmorexa HOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiucTsa u
m MPaKTUYECKOe MPUMEHEHHE:

(dboTOdMEMEHT, POTOAATUHK,
coJiHeuHas OaTapesi, CBETO MO



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Permrenne 3aga4 mo reMe «I1eMEHTHI

bubmuoreka [JOK

45 KBAHTOBOM ONTUKM https://m.edso0.ru/ff0d0302
Monens atoma ToMmcona. OnbITbI

46 Pesepdopna o paccesiauio o- bubmorexa LHOK

https://m.edsoo.ru/ff0d091a
yactull. [1lnanerapnast Mmoaens atoma
bubmmoreka [{OK

47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
Wznydyenue u normomienue GoToHOB

48 IIpU NIEPEXOJIE aTOMA C OJTHOTO bubnuoreka [IOK
YPOBHSI SHEPTUH HA APYroil. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
Bonnosrle cBoiicTBa yacTuIl. BoaHEBI
ne bpoitns. KopnyckyisipHo- bubnuoreka [IOK

49 .

BOJIHOBOM ayanu3m. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3Ty4eHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnbrTer Pe3epdopaa mo bubnunoreka [JOK
OIPEJEIICHUIO COCTaBa https://m.edsoo.ru/ffod0fd2
PaZMOAaKTUBHOTO U3TYYCHHS
CaoiictBa anb(a-, 6eTa-, raMma-

51 u3nydeHus. BausHue
PaAMOaKTUBHOCTH HA KUBBIC
OpraHU3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3otonsl. Anbga-pacna. bubnuoreka [IOK
DJNEeKTPOHHBIN U O3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMma-u3nydeHue

53 DHeprusi CBsSI31 HYKJIOHOB B si/Ipe. bubnmoreka [JOK

SnepHeie peakuuu. AnepHbli

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peaktop. [IpoGiieMsbl, TEPCIIEKTHBEI,
9KOJIOTUYECKUE aCTIEKThI SICPHOM
JSHEPTrEeTUKHU

54

DneMeHTapHble YacTullbl. OTKPBITHE
MO3UTpoHA. MeTo 1l HAOTIOICHUS U
pEerucTpaIyu dIeMEeHTaPHBIX
yactull. Kpyrmisiii cron
«DyHIaMeHTaIbHbIE
B3anMOAeCTBUSA. EAMHCTBO
(hbM3UYIECKO KapTUHBI MUPA»

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

55

Bup 3Bé3nnoro neda. Co3Besaus,
prKI/Ie 3Bé3)IBI, IIJIAHETHI, UX
BuauMoe aBrkeHne. CoHeunas
cucTeMa

56

Counnie. CotHeuHasT aKTUBHOCTD.
Uctounuk sueprun CoJiHia U 3BE3]1

57

3BE3/1b1, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI IIIaBHOU
MocJIeI0BaTeIbHOCTU. BHyTpeHHee
ctpoenue 3B€31. CoBpeMeHHbIE
MIPEJICTaBICHUSI O IPOUCXOXKICHUU U
sBoounn CoJiHIA U 3BE3]T

58

Mneunsiii [1yrs — Hama
TI'anaxtuka. Ilonoxenue u ABMKEHUE
Comnnna B I'amaktuke. ['anakTuky.
UYépHble ObIpEI B sApax rajJakTUK

59

Bcenennas. PasOeranue rajiakTuk.
Teopus bosbioro B3peiBa.



https://m.edsoo.ru/ff0d0e38

PennkroBoe uznydenue.
MeraranakTuka

60

Hepermennsie mpoo6iembl
aCTPOHOMHH

61

KoHnTponsHas padora «IeMeHTHI
aCTPOHOMHUHU U aCTPOPUIUKI»

62

O6o06maromuii ypok. Ponb ¢pusuku
Y aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHISCKOM, COIHATbHOM B
ATUYECKOH chepax nesTeTbHOCTH
YeJIoBeKa

63

O6o06matomuii ypok. Poss 1 mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE
Mupa

64

O6o06maromuii ypok. Poib
(bu3nvecKkoit Teopuu B
(hopMuUpOBaHHU TIPEACTABICHUN O
(bu3nvecKoi KapTHHE MUpPa

65

O6o6maromuit ypok. Mecto
(bu3HYECKON KapTHHBI MHpA B
o0I1IeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeJICTaBJICHHUI O PUPOIE

66

PesepBHbIl ypok. MaruutHoe mnoiie.
DNEeKTpOMarHuTHas NHIAYKLHS




PesepBubiit ypok. Ontuka. OCHOBBI

67 CTeUATBHOM TEOpHH 1
OTHOCHTEIIEHOCTH
Pesepnbriii ypok. KBantoBas (usuka.
bubmmoreka [{OK
68 DneMeHTHl aCTPOHOMHUU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






