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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma o ¢u3uke 6a30BOT0 YPOBHS HAa YPOBHE CpeaHEro odmiero oopazoBaHus pazpaboTraHa Ha
OCHOBE TOJIOKEHHH M TpeOOBaHMH K pe3ylnbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW MPOTPAMMEI,
npencrasieHHbix B PI'OC COO, a takke ¢ yu€roMm QenepanbHON pabodeld MporpaMMbl BOCIUTAHUS U
KOHIIEIIIUH MpernoaBaHus yueoHoro npenmera «du3uka» B 00pa3oBaTenbHBIX OpraHu3anusx Poccuiickoii
®denepanny, peajin3yroIMX OCHOBHbIE 00pa30BaTENIbHbIE POTrPaMMBbI.

Copneprkanue mporpamMmbl 1o (pU3KMKe HANPaBIeHO HAa (POPMUPOBAHNE €CTECTBEHHO-HAYYHOW KAPTHHBI
mupa oOyqaromuxcs 10—11 ximaccoB nmpu oOydennn ux usuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JeAaTeNbHOCTHOTO moaxona. Ilporpamma mo ¢usuke cootBerctByer TtpeboBanmsim PI'OC COO «
IUIAHUPYEMBIM  JIMYHOCTHBIM, HPEIMETHBIM M METalpEeJIMETHBIM pe3yibTaraM OOy4deHHs, a TaKke
YUUTBHIBAET HEOOXOJUMOCTh pEaTU3alud MEXIPEIMETHBIX CBA3€H (PU3MKUM € €cTeCTBEHHO-HayYHBIMU
yueOHBIMM TNpeAMeTaMu. B Hell onpenensioTcs OCHOBHBIE IIENIM M3ydeHUs (DU3MKU Ha YPOBHE CPEIHErO
oOuiero o6pa3oBaHus, MIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (U3UKU: TUYHOCTHBIE, METAIIPEIMETHBIE,
npenMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMmanopu3nKeBKIIOYAET:

e [IJJaHUpPyEMbIE pE3ylbTaTbl OCBOCHHS Kypca (U3MKM Ha 0a30BOM YypOBHE, B TOM 4HCIIE

MpeIMETHBIE PE3yIbTaThl MO roJilaM O0y4YeHHUS;

e cojepxaHue yueOHoro npeamera «dusukay mno rogam ooydeHusl.

®du3rka Kak Hayka o HanboJiee 00IIMX 3aKOHAX MPHUPO/bI, BBICTyMAasl B Ka4ecTBE y4eOHOIO MpeaMera
B IIKOJIE, BHOCHT CYIIIECTBEHHBIM BKJAaJ B CHUCTEMY 3HaHUU 00 okpyxaromem mwupe. [IKompHBIM Kypc
(GU3UKN — cUCTEMOOOPa3yIOIUN 1JI1 €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB, MOCKOJIbKY (U3NUYECKUE
3aKOHBI JIS)KAT B OCHOBE IPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, Onosioruei, pusndeckoit reorpadpueit
n actpoHoMueil. Mcnonb3oBaHue U akTMBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUN ONpEIEISeT XapakTep W
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTMH B c(epe IHEPreTUKU, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJIY4YEHUS
HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU CBOWCTBaMM U JIpyrux. M3yueHue (pu3Mky BHOCUT OCHOBHOH BKJaja B
(GopMupOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa 00y4aromuxcs, B GOPMUPOBAHNE YMEHUN IPUMEHSTh
Hay4HbIIl METOJ IO3HAHUS NIPH BBIIIOJHEHUU UMHU YYE€OHBIX UCCIIE0BAHUIA.

B ocHoBy kypca (pu3uku u1sl ypOBHS CpeAHEro oo0ero oOpa3oBaHus MOJOXKEH psiil UAeH, KOTopble
MO>KHO paccMaTpHUBaTh KaK IPUHLUIIBI €10 NOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypeC SBISETCA JIOTHYECKU 3aBEPILIEHHBIM, OH COIECPIKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOH, TaK U COBPEMEHHON (PU3HUKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (QU3MKHM OOBEIMHEH BOKPYI
¢u3nueckux Teopuil. Beayuum B Kypce siBiisieTcst pOpMHPOBAHUE MTPEICTABICHUM O CTPYKTYPHBIX YPOBHSX
MaTEepHH, BELIECTBE U IOJIE.

Hoes ecymanumapusayuu. E€ peanu3zaiys npeanojgaraeT UCIoib30BaHNe I'yMaHUTAPHOIO MOTEHIMAaIa
¢u3n4ecKoll HayKH, OCMBICIEHHE CBSI3M pa3BUTHS (QU3MKUM C pa3BUTHEM OOIIECTBA, a TaKXKe C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U 3KOJIOIMYECKUMHU MTPOOIEeMaMHU.

Hoes npuxnaonoti nanpaenrennocmu. Kype GU3MKU npennojaraeT 3HaKOMCTBO € LIMPOKHM KPYrom
TEXHUUYECKUX U TEXHOJIOTUYECKUX IIPUIIOKEHNN U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPECTBOM BBEICHMS DJIEMEHTOB COJIEPXKaHMs, MOCBSIIEHHBIX
HKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHUKU U TEXHOJOTHH, a
TaKxke 00CyKAeHus MpoOIeM paloHAILHOTO MPUPOIOTIONB30BAHUS U HKOJIOTHUECKOW O€30I1aCHOCTH.

CrepxHEBBIMH 3JIEMEHTaMU Kypca (PU3MKM Ha YpPOBHE CpeHEero oouero oOpa3oBaHUs SBISIOTCS
¢uznueckue Teopuu (hopMUpOBaHUE MPEACTABIECHUH O CTPYKTYpe MOCTPOCHUS (PU3HMUECKON TEOPUH, POJIU
(GyHIaMEHTAJIBHBIX 3aKOHOB W TPHHIMIOB B COBPEMEHHBIX MPEJCTABICHUAX O IMpPUPOJE, TpaHUIaxX
MPUMEHUMOCTH TEOPH, JJIS1 ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U IPOIIECCOB).

CHUCTEeMHO-JICITETbHOCTHBIM TOJX0Jl B Kypce (U3MKM peanu3yercss Npexae BCero 3a CYér
OpraHu3alluK HKCIEPUMEHTAIBHOM JeATeNbHOCTH oOyyaromuxcs. s 6a30Boro ypoBHs Kypca (DU3HKU —



3TO HCIOJIb30BAaHHE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPHMEHTOB U JIAOOPATOPHBIX PadoT,
KOTOpBIE B IporpaMMe 1o (usuke OObEITUHEHBI B OOIIMI CIUCOK YYEHHYECKHUX MPAKTUYECKUX PadoT.
Bbienenne B yKa3aHHOM TIepeyHe JIaOOpaTOpHBIX pabOT, MPOBOJUMBIX JUISI KOHTPOJII W OLEHKH,
OCYIIECTBIISICTCS YYaCTHUKAaMH 00pa30BaTEIbHOTO IpoIlecca UCXOAS U3 OCOOCHHOCTEW IJIaHMPOBAHHS H
ocHamieHusi kabuHera ¢Qusuku. Ilpm 3TOM oOecmeunBaeTcss OBJaJCHHE OOYYAIOUIUMHCS YMEHHSIMH
MPOBOJIUTH KOCBEHHBIE W3MEPEHUs, WCCIICAOBAaHHUS 3aBUCHUMOCTEH (PM3MYECKUX BEIUYMH U TIOCTaHOBKY
OTIBITOB TIO TIPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonpmoe BHUMaHWE YIENSETCS PEIICHUIO PAacUYETHBIX M KAueCTBEHHBIX 3amad. [Ipm stom uis
pacu€THBIX 3a/1a4 MPHOPUTETOM SIBJISIIOTCS 3a/1a4M C SBHO 33JaHHOHM (hPU3MUYECKON MOEIBI0, TIO3BOJISIOIINE
MPUMEHSTh W3YYCHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasienia Kypca, TaKk U HHTETPHPYS
3HaHUS U3 PasHBIX pa3aeinoB. [y KadyecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUsl HA OObSICHEHHE
MPOTEeKaHUs (PU3MUECKUX SIBJICHUN M MPOLIECCOB B OKPYXKAIOIIEH KU3HHU, TpeOyrolue Bpi0opa pU3nIecKon
MOJICJH JJISl CUTYaIliH TMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBaHusimu DPI'OC COO k MaTepHalbHO-TEXHUYECKOMY OO0ECIeYeHUI0
y4aeOHOro mporiecca 0a30BbIM YpOBEHb Kypca (DU3MKH HAa YPOBHE CPEIHETO OOIero oOpa3zoBaHUs JTOJKEH
M3ydaThCsl B YCIOBHUSX NPEIMETHOTO KaOWHeTa (M3WKM WM B YCIOBHUSAX WHTETPUPOBAHHOTO KaOWHeTa
MPEAMETOB €CTECTBEHHO-HAYUYHOTO IuKJa. B kabuHere GU3NKU TOJDKHO OBITH HE0OXO0AMMOE JIa00paTOpHOE
00OpyIOBaHUE TSl BHITIOJTHEHUS YKa3aHHBIX B MTPOTpaMMe 1Mo (GU3UKe YYCHHYECKUX MPAKTUIECKUX PadoT
JEMOHCTPAIIHOHHOE 000PyIOBaHHE.

JleMoHCTpanoHHOe 00OpynoBaHue (HOPMUPYETCS B COOTBETCTBHU C TNPUHIMIIOM MHHUMATBHON
JOCTAaTOYHOCTH M oOOecTeYrBaeT TOCTAHOBKY MEPEYHCICHHBIX B MporpaMMme MO0 (GHU3UKE KIFOYEBBIX
JTEMOHCTpAIMI IS HCCIIEIOBAHNS N3yJaeMbIX SBICHUH ¥ TPOIIECCOB, SMITUPUIECKUX U (YHIaMEHTATHHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlaGopaTopHoe oOOpymOBaHHE Il YYCHHYECKUX IMPAKTUUECKHX paboT ¢opMupyeTrcs B BHIE
TEMaTUYEeCKHX KOMIUJIEKTOB M OOecrneynBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha JBYX OOydYaroIlHXcs.
Temarnueckue KOMIUIEKTHI J1aOOPATOPHOTO OOOpPYIOBAHHS OJKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
HCIOJIb30BAHUN aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TaKkKE KOMIBIOTEPHBIX W3MEPUTEIbHBIX CUCTEM B
BHJIe IU(PPOBBIX JTA0OPATOPHIA.

OCHOBHBIMH IEJSMHU U3y4eHUs (U3UKHU B 00I1eM 00pa30BaHUM SIBIISIOTCS:

e (opmupoBaHue HHTEpeca W CTpEMJICHHS OOy4alolUXCid K HAaydHOMY H3YUEHHUIO MPHUPOJBI,

Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

® pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJIEe MO3HAHUA U (OPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

¢ (opmupoBaHHE HaAYyYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa U3y4yeHUs OCHOB CTPOCHHSI MaTepUU U
(GbyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHuEe YMEHHI OOBSICHSITH SBICHUS C UCIOJIb30BaHUEM (DM3MUYECKUX 3HAHMM U HAYYHBIX
JI0Ka3aTeNIbCTB;

e (opmupoBaHue MpeACTaBICHUI O PoNM (PU3MKK AN Pa3BUTHUSL APYTUX ECTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHI.

JlocTikeHue 3THX 1enell o0ecrieurBaeTcsl pelieHneM CIIeAYIOINX 3a/1a4 B Ipoliecce U3ydeHus Kypca

(bu3KMKN Ha YPOBHE CpeTHEro 001Iero 0opazoBaHus:

e npuoOpeTeHHe CUCTEMbl 3HAHUH 00 OOLMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJIIOUYAsi MEXaHUKY, MOJIEKYJIAPHYIO (DU3UKY, DIIEKTPOAUHAMUKY, KBAHTOBYIO (DPU3HUKY U SJIE€MEHTHI
acTpousuku;

e (opMupoBaHME YMEHUN MPHUMEHSATh TEOPETUUYECKUE 3HAHUS Ui OOBACHEHHMS (PU3MUECKUX
SIBIICHUW B TIPUPOJIE U JUTS IPUHATHUS MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HU;



® OCBOEGHHE CIOCOOOB peIIeHUs Pa3IMYHBIX 3a/1a4 C SIBHO 33JaHHOM (pru3MyYecKOl MOJeNbIo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3JaHHe (U3UYECKON MOJeNH, aJeKBaTHOM YCIOBHSM
3a/1a4y;
e [OHMMaHWEe (UIMYECKUX OCHOB U TMPHUHUUIOB JCHCTBHS TEXHMYECKHX YCTPOUCTB H
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPYXKAIOIIYIO CPENY;
® OBJQJICHHE METOJaMU CaMOCTOATEIbHOIO IUIAHUPOBAHUS W  MPOBEACHUS  (DU3HUECKUX
OKCIIEPUMEHTOB, AaHajM3a M WHTEPIpEeTaluy HHPOPMAIK, OMPEACTICHUS TOCTOBEPHOCTH
MIOJIyYEHHOTO Pe3yJIbTaTa;
® CO3/JaHME YCJIOBHM IJi1 Pa3BUTHUS YMEHHH MPOEKTHO-HCCIIENOBATEIbCKOM, TBOPYECKOM
NEeSITEIbHOCTH.
Ha m3ydyenne ¢usuku (6a30BbIiA YPOBEHB) HA YPOBHE CpPEIHEro 00mero oopa3oBanust oTBOAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezieno), B 11 kinacce — 68 yacos (2 yaca B HEZIENIO).
[Ipennaraemsblil B mporpamMme mo Gpu3uke nepeyeHb Jad0paTOpPHbIX U MPAKTUUECKUX PaboT SIBISETCS
PEKOMEHI0BaHHBIM, YUYUTENb JI€laeT BBIOOP MPOBEIACHMS J1AaOOPATOPHBIX pPabOT U OMBITOB C YYETOM
WHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUYatonIXCs.
COJAEPXAHUME OBYYEHNS

10 KJIACC

Paszpen 1. @u3uka 1 MeTOAbI HAYYHOI'0 TO3HAHUSA

®du3snka — Hayka o nmpupoje. Hayunele MmeTo1pl mo3HaHUS OKpyXKaromero mupa. Pois skcriepuMenTa u
TEOPUHU B MIPOLIECCE MTO3HAHUS IPUPOJIbL. DKCIEPUMEHT B (PU3HKE.

MogenupoBanue (pu3nyUecKUx sIBJICHHA W mpolieccoB. Hayunbie rumore3sl. OuU3nveckue 3aKOoHBI U
Teopuu. I'paHuIIbl IPUMEHUMOCTH (pU3HUECKUX 3aKOHOB. [IpHHIIMI COOTBETCTBHUSL.

Pone u mecto ¢usuku B popMUpPOBaHMU COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B MPAKTUUYECKOU
NEeITENbHOCTH JTIOIEH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JnBMxkeHHE. OTHOCHUTEIBHOCTh MeEXaHW4YecKoro naBmwxkeHus. Cucrema oTcyéTa.
Tpaektopusi.

[lepemerienue, cKopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTb) U YCKOPEHHE MaTepHallbHOM
TOYKH, UX MPOEKIIMUA HA OCU CUCTEMBI KoopaAuHaT. Cl0KEeHHUE MEPEMENIEHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABMXeHue. ['paduku 3aBUCMMOCTH KOOpIUHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U NEPEMEICHUSI MaTEPUAIbHON TOUKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUe CBOOOTHOTO TTaICHHMS.

KpuBosmueiiHoe nBuxkeHue. J[BH>kKeHHE MaTepUaIbHOM TOYKHU IO OKPYKHOCTH C IMOCTOSIHHOM IO
MOJYIII0O CKOpPOCTBbIO. YTJOBasg CKOpPOCTh, JHHEHHas cKopocTh. llepwom u dYactoTta oOpamieHus.
LleHTpoCTpeMHUTENIBHOE YCKOPEHHUE.

TexHnueckre ycTponucTBa U MPAKTUYECKOE TPUMEHEHUE: CIIUJIOMETP, IBIKEHHE CHAPSIIOB, LIETIHbIE U
PEMEHHBIE TIepeIayn.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, UILTFOCTPALIMS KUHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABrKeHUs Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO TaCHHUSL.



HanpaBiieHne ckopoCTH NpH ABUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIENbIO ONIPENIENEHNS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MYTSIMH, IPOWJECHHBIMU TEJIOM 3a IOCIIEOBATEIbHbIE PaBHbIE
IIPOMEXYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHU APUKA B BA3KOU KUIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunnun otHOCcUTenbHOCTH ['asmnes. Ilepseiii 3akoH HeroToHa. HEeprmanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunmun cynepno3unuu cuii. Bropoit 3akon HeroToHa 17151 MatepuaibHOM TOUYKH.
Tperunii 3akoH HproTOHA /17151 MaTEpUAJIBHBIX TOYEK.

3akoH BceMHupHOro Tarotenus. Cuma tsxectd. [lepBas kocMHuueckas CKOPOCTb.

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

Tpenne. Bunel Tpenus (mokosi, ckosbxeHusi, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIbKEHUSI U cuiia TpeHus nokos. Koapduuuent tpenus. Cusia cOnpoTHBICHUS NPU JIBUKEHUU Tella B
AKUJKOCTH WM Trase.

[TocTynarensHoe U BpaliaTreabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMeHT cuiibl OTHOCUTENBLHO OCcH BpauieHus. [1nedo cuibl. Y cnoBus paBHOBecHs TBEPAOTO Tela.

Texnuueckue ycTpoiiCTBa W NMPAaKTHUECKOE MPUMEHEHHUE: MOJIINITHUKY, ABMKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepUUH.

CpaBHeHME Macc B3aUMO/ICUCTBYIOIINUX TEJI.

Bropoii 3akon HeroToHAa.

Nsmepenue cui.

CrnoxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.

HeBecomocTts. Bec Tena npu yckOpeHHOM MOAbEME U TIAJICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tesa. Buipl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBuxenust Opycka 1o HaKJIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BO3HUKAIOLIUX B IIPY>KWHE U PE3UHOBOM 00paslie, OT uX
nedopmaruu.

HccnenoBanue ycaoBuid paBHOBECHs TBEPJOTO TeJa, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonwl coxpanenusn ¢ mexanuke

Nmmynsc MaTepuanbHO# TOUKHU (TeNa), CUCTEMbl MaTepUaIbHBIX TOUeK. IMITyNbC CHUJIBI M UI3MEHEHHE
HMITyJIbCa TeJla. 3aKOH COXpaHEHUs uMITyJibca. PeakTHBHOE JBUKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprusi MaTepHalibHOM TOUKHU. Teopema 00 N3BMEHEHNH KHHETHYECKOU DHEPTHH.

[TorenmmansHas oHeprus. [loTeHnmanpHas SHEprus ynopyro aeGopMHUpOBaAaHHOW MPYKUHBI.
[ToTennmanpHas 3HEpPrUs Teaa BOIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnManpHble U HEMOTEHIMATbHBIE CHIBL. CBS3b pabOThl HEMOTEHIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON PHEPTUU CUCTEMBI TeNl. 3aKOH COXPAaHEHUSI MEXaHUYECKOM YHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHMSL.

TexHuyeckue ycTpolWcTBa M NMPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBINA IUCTOJET,
JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.



PeaktuBHOE NBHKEHUE.

[lepexoa MOTEHIMATBLHOW YHEPTUU B KHHETUYECKYIO M 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne abCcoMOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3 pabOThl CHJIBI C HW3MEHEHHEM MEXaHHMUYECKOW SHEPruM Telna Ha IpUMepe
pacTsHKEHHUS PE3UHOBOTO KI'yTa.

Pa3nen 3. MoaekysipHasi puznka 1 TepMoIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUUECKON TEOpUHM U HX ONBITHOE OOOCHOBAHUE.
BpoynoBckoe nBmxkenue. Juddysusa. Xapakrep IBHKCHUS M B3aMMOJCHCTBHS 4acTUIl BemecTBa. Moaenu
CTPOEHUS Ta30B, )KUJKOCTEH M TBEPHABIX Te€I U OOBSICHEHHE CBOICTB BELIECTBAa HA OCHOBE 3THUX MOJIENIEH.
Macca u pazmepsl mosekyn. Kosmuectso Bemectsa. [locrosanas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYISIPHO-KWUHETUYECKOW TEOPHH UIEabHOTO
ra3za. AOCOJIIOTHasl TeMIiepaTypa Kak Mepa cpelHed KMHETUYECKO 3HEepPIruy TEIIOBOTO JBM)KEHUS YaCTHUIL
raza. lllxkana Temneparyp KenbBuna. ["a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
HNanpToHa. M3omporiecchl B HWACATBPHOM Ta3e C IMOCTOSHHBIM KOJMYECTBOM BemecTBa. I paduueckoe
Mpe/ICTaBIeHNE U30IIPOLIECCOB: H30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa U IPAKTUUYECKOE TPUMEHEHHE: TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JTMCKPETHOE CTPOCHHE BelIecTBa, (oTorpauu MOJEKyd OpraHHYEeCKHX
COECIUHEHU.

OmnbrTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monenbs OpOyHOBCKOTO JIBUKEHHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBHSL.

Mogenb, HUTFOCTPUPYIOLIAask IPUPOTY JABJICHUS ra3a Ha CTEHKHU COCY/a.

OnBIThL, HJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UICATBHOTO Ia3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3/JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpeHUH oO0bEéMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMETpaMU COCTOSTHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnogvt mepmoouHamuku

Tepmoannamuueckasi cucreMa. BHyTpeHHs 3HEPTUs TEPMOJUHAMHUYECKON CHUCTEMBI M CIOCOOBI e
n3MeHeHus. KoinyecTBo TemIoTsl U pabota. BHYTpeHHsIsI SHEPTUs 0JHOATOMHOTO HI€ATbHOIO ra3a. Bubsl
TEIUIONEpelayl: TEIUIONPOBOJAHOCTh, KOHBEKLMS, U3JIydeHUE. YIelbHasg TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEmIOTHI pu TEIIonepesaye.

[Tonsite 06 anumabatHoMm mporecce. [lepBblil 3akoH TepMoAMHAMUKH. [IprMeHeHne mepBoro 3akoHa
TEPMOJAMHAMUKH K U3ompolueccam. ['paduueckas uHTeprperanus paboThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTUMOCTh POLIECCOB B IPUPOJIE.

Tennobie MamuHbl. [IpuHIMIEL 1eficTBUS TEMIOBBIX MamuH. [IpeoOpazoBaHMst SHEPTUM B TETIJIOBBIX
MmamuHax. Koag¢unuent nonesnoro neiictBus terioBoil Mamuubl. [ukn KaprHo m ero kosdduiment
MIOJIE3HOTO AEUCTBUS. DKOJOTHUECKUE MPOOIEMBbI TEIII0IHEPTE€THUKH.

TexHuyeckne yCTpONHCTBA M TPAKTHUYECKOE IPUMEHEHHWE: J[IBUraTellb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOJUIBHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEW »HEpPruu Tejia MpU COBEPIIEHUH PadOThHI: BBUIET MPOOKHU U3 OYTBUIKH IMOJ]
JIEWCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTéM TpeHHs! (BUICOAEMOHCTPALIHS).



N3meneHne BHyTpeHHEN aHepruu (TemIiepaTypbl) Tea Ipu TEIUIonepeiaye.

OmnpIT Mo aguabaTHOMY pacIIMPEHUIO BO3AYXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Mojenu napoBoii TypOUHBI, IBUTATElIsi BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanne u KoHAeHcanus. VcnapeHue uW kureHue. AOCOJNIOTHAsST W OTHOCHUTEIbHAS
BJIQXKHOCTh BO3ayxa. HachblmeHHbli nap. Y aenpHas TerioTa napooopa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl
KUIIEHUS OT JIaBJICHMUSL.

Teépnoe Teno. Kpucrammmyaeckue u amopdHbie Tela. AHU30TPOIUS CBOMCTB KPUCTAILIOB. JKuIKue
kpuctaybl. CoBpeMmeHHble Marepuaibl. [lnaBneHue m kpucramumszanus. YaeiabHas TEIJIOTa IUIABICHMS.
Cyb6numartusi.

VYpaBHeHHE TEIUIOBOTO OajiaHca.

Texnuueckue ycTpoiicTBa M NPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETpP, KaJOpUMETP,
TEXHOJIOTUU MOJIY4YE€HUs COBPEMEHHBIX MaTEPUAJIOB, B TOM UMCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1APOB.

Kunenue npu noHM>KEHHOM JIaBJICHUH.

Crioco0Ob1 U3MEPEHUS BIAKHOCTH.

Habnronenue HarpeBaHus U MiiaBieHUs] KPUCTAUNIMYECKOTO BEIIECTBA.

JleMoHCTparys KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

H3Mepenne OTHOCUTEIBLHOM BIIAXKHOCTH BO3IyXa.

Pa3znen 4. diekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

DJIeKTpu3alus Tell. JJeKTpuueckuid 3apsan. [[Ba Buga snekTpuueckux 3apsaaoB. [IpoBomHuku,
JURJIEKTPUKYU U MOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUs 3JIEKTPUUYECKOTO 3aps/ia.

B3aumopericteue 3apsaaoB. 3akoH Kynona. TouedHbIN 3JE€KTPUYECKUM 3apsia. DJICKTPUUYECKOE TMOJIE.
HanpsbxkénHocte  anexkTtpuyeckoro mnois. [lpuHuun cynepno3suuuMu  >aeKTpuyeckux mnosied. JIluaum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snekrpocratmyeckoro moiisa. [lortennman. PasHocts mnorennumanoB. [IpoBogHuku u
JTURJIEKTPUKH B JIEKTPOCTATUYECKOM MoJje. J(uanekTpuueckas IpOHUIIAEMOCTb.

OnexktpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTr0 KOHAEHCATOpa. DHEPTHsl 3apsyKEHHOIO
KOH/JIEHCATopa.

TexHuueckne  yCTpoWCTBa W MPAKTHYECKOE  MPUMEHEHHUE:  3JIEKTPOCKOI,  AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3allUTa, 3a3eMJICHHE JJIEKTPONpPUOOpPOB, KOHJIEHCATOP, KOMHUPOBAIIBHBIN armapar,
CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YeTpoUCTBO U IPUHLIUIL JEHCTBUS DJIEKTPOMETPA.

B3anmMojelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 3MEKTPOCTATHUECKOM MOJIE.

DneKkTpocTaTUyecKas 3aluTa.

JIMDIIEKTPUKH B AJIEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTD 3IEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOMIAJAM IJIACTUH, PACCTOSHUS MEXKITY
HUMH U TUBIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul



N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. IlTocmoannwiit anekmpuyeckuit mox. Toku é pa3iuynvix cpeoax

OneKTpUUYECKUl TOK. YCIOBHSI CYLLIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuiia Toka.
[TocTostHHBIN TOK.

Hanpspokenne. 3akon Oma ai1s ygacTka LETH.

DNEKTpUUYECKOE COINPOTUBIEHHE. YJEIbHOE CONpOTUBIEHHE BemlecTBa. llocienoBatenbHoe,
napajuiesIbHOE, CMEIIaHHOE COEJMHEHUE TPOBOTHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNeKTpOoABMKYIlasl Cujla U BHYTPEHHEE CONPOTHBIIEHHE MCTOYHHMKA TOKa. 3akoH Oma Juid MOJIHOM
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbikanue.

DONEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIOB. 3aBUCHUMOCTb COINPOTUBIEHUS METAJJIOB OT
temiieparypbl. CBEpXIPOBOJUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass M IPHUMECHas MPOBOJUMOCTh MOIYHPOBOAHHMKOB. CBoMcTBa p—N-
nepexoja. [1oyrmpoBOIHUKOBBIE TPUOOPHI.

DNeKTpUUYeCKUi TOK B pacTBOpax M pacIulaBax AJIEKTPOJUTOB. DJEKTPOJIUTUYECKAs AUCCOIMALIMSL.
DNEeKTPOIH3.

DneKTpuYecKnid TOK B ra3ax. CaMoCTOSATENbHBIN U HECAMOCTOSATENBHBIN pa3psia. Monnus. [Inasma.

Texnuueckne ycTpoHCTBa W MpakTUUYECKOE NPUMEHEHHE: aMIlepMeTp, BOJBTMETP, peocTar,
HUCTOYHUKUA TOKA, DJIEKTPOHArpeBareibHble MNPUOOPHI, 3IEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BaKyyMHBIM JHOJ, TEPMHUCTOPBI H (OTOPE3UCTOPHI, TOJYNPOBOJHUKOBBIA THOJ,
rajbBaHUKa.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAaPSHKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LHAJIUHIAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAJHA MONEPEYHOTO
CEYEHMS U MaTepHaa.

CMmenaHHoe coeIMHEHUE TPOBOJHUKOB.

[Ipsimoe n3Mepenue snexkTpoaBrKyniell cuiibl. KopoTkoe 3amMblkaHME rajJbBAaHMYECKOTO AJIEMEHTa U
OLICHKA BHYTPEHHETO COIIPOTUBIICHU.

3aBUCUMOCTb CONPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AYXa.

OHOCTOPOHHSS TPOBOJUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenune cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpoABUKYILEN CUITbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.

Habmronenue snextponusa.

MexnpeaMeTHbie CBSI3H

Nzyuenue xypca gusuku 6a30Boro ypoBHA B 10 Kiacce oCylIecTBIsIeTCs ¢ Y4ETOM COJIePKaTeIbHbBIX
MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKU, OUOTIOTHH, XUMUH, Teorpaguu U TEXHOJIOTHUH.

Medsicnpeomemnvle noHsamus, CBS3aHHBIE C HM3yYEHHEM METOJOB HAaydyHOTO TO3HAHMS: SBJICHUE,
HayyHbl (akt, rHMOTEe3a, Qu3NYecKas BeNWYMHA, 3aKOH, TEOpHUs, HaONIOJIEHUE, OSKCIIEPUMEHT,
MOJEIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMBl YpaBHEHMI, NWHeWHas (yHKIus, mapabona, rumepbona, HX
rpaduky U CBOMCTBA, TPUTOHOMETpHUUYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKLUH Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: MexaHuueckoe ABMIKEHHE B JKUBOW mpupoje, auddysus, ocMoc, TEMI00OMEH KUBBIX
OpraHu3MOB (BH/IbI TEIUIONEPEIauH, TETUIOBOE PABHOBECHE), DTIEKTPUUECKUE SIBICHUS B )KUBOW TIPUPO/IE.



Xumus: DTUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOECHUE ATOMOB U MOJIEKYJ, MOJIb BELIECTBA, MOJISIPHAS
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XUIKOCTEM M Ta30B, JJIEKTPUYECKHE CBOWCTBA METAJUIOB,
3IEKTPOJUTHYECKAS TUCCOLMALMS, TaJbBAHUKA.

Teoepaghus: BIaXHOCTh BO3yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonoeus: peoOpa3oBaHUe TBWKCHHUHN C UCHOJIH30BAHUEM MEXaHHU3MOB, YUET TPEHHUS B TEXHUKE,
MOIIIMITHUKY, UCIOJIb30BAaHUE 3aKOHA COXPAHEHUS MMIYJIbca B TEXHHKE (pakeTa, BOAOMET U ApPYrue),
ABUTIaTCJ]Ib BHYTPCHHCTO CTrOpaHus, ImapoBasd Typ61/1Ha, 6I)ITOB0ﬁ XOJIOAWJIbHUK, KOHAUIIUOHEP, TEXHOJIOTNHU
IMOJIYYCHHA COBPCMCHHBIX MarcpuraioB, B TOM HqUCJIC HaHOMATCPUAJIOB, 158 HAaHOTCXHOJIOT'NH,
ANIEKTPOCTATUYUECKAs]  3alllUTa, 3a3€MJICHHE  DJIEKTPONPUOOPOB,  KCEPOKC, CTPYWHBIM  TPUHTED,
AIIEKTPOHArpeBaTeIbHbIE IPUOOPHI, 3TEKTPOOCBETUTEINBHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Pazjen 4. DiaekrpoamHnamMuka

Tema 3. Maznummnoe none. J1eKmpomazHUmMHAA UHOYKYUSA

[TocrosiHHbIE MarHuThl. B3auMoOAeHCTBUE TOCTOSHHBIX MAarHuToB. MaruutHoe mone. Bekrtop
MarHUTHOM WHAYKIMH. [IpMHIMII Cyneprno3uiuy MarHUTHBIX Mojed. JIMHMM MarHMTHOW WHIYKIUU.
KapTtuna nuHMI1 MarHUTHOM MHIYKIIMH TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHOE ToJie TMPOBOJHUKA ¢ TOKOM. KapTWHa JMHMA WHAYKIMH MAarHUTHOTO TIOJIS JUTMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO TMPOBOJHUKA, KaTymIKH ¢ TokoM. OmbIT Opcrena.
B3anmopericTBre MpoBOAHUKOB C TOKOM.

Cuna Amrniepa, €€ MOyJb U HalpaBJICHUE.

Cuna Jlopenma, €€ MoAynb M HampaBieHUe. [[BMKeHHE 3apsyKeHHOM 4YacTULbl B OJHOPOTHOM
MaraHutHoM noJie. Pabota cunel Jlopenma.

SIBrieHME ANEKTPOMArHUTHOW MHAYKIUU. [I0TOK BeKTOpa MarHUTHOW MHAYKLUHMH. DJIEKTPOABUKYILAS
CUJIa MHAYKIWH. 3aKOH 3JIEKTpOMarHuTHON uHaykuuu dapanes.

BuxpeBoe anektpuueckoe moJie. DIEKTPOABUKYIIAS CHJIa UHAYKIMH B IPOBOJHHUKE, JBMXKYIIEMCS
MIOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM TOJIE.

[IpaBuio Jlenna.

NHIyKkTUBHOCTD. SIBI€HUE CAMOMHAYKIMH. DJIEKTPOIBHKYILAsA CUJIA CAMOUHIYKIINH.

DHeprusi MarHUTHOTO MOJISL KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE I0JI€.

TexHuueckre ycTpoNCTBAa M MPAKTUUECKOE MPUMEHEHUE: MOCTOSIHHbIE MATHUTHI, 3JEKTPOMArHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHUE NEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUY MHOYKIIMY MAarHUTHOTO TOJIAL.

B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JericrBue cuiibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

SIBneHue AIeKTPOMArHUTHOM UHAYKIIHUH.

IIpasuiio Jlenna.

3aBUCHUMOCTD AJEKTPOJIBHXKYIIEH CHIIBI MHAYKIIMHU OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MTOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

WccnepoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnepoBanue siBIEHUS 3IE€KTPOMArHUTHOM UHIYKIIUH.



Pa3nes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMacHUMHbIE KONEOAHUA

KonebarenpHass cuctema. CBoOoaHble MexaHW4Yeckue KojeOaHus. ['apMoHMYecKHe KojaeOaHMs.
[lepuon, wacrora, amrmmutyaa u ¢asa konebanuid. [IpykuHHBIH MasTHUK. MaTeMaTHUeCKUN MasTHUK.
VYpaBHeHHe rapMoHUYecKUX KojeOanwuii. [IpeBpaienne s3Heprum npy rapMOHHYECKUX KOJICOAHUSX.

Kone6arenbubiit koHTyp. CBOOOHBIE JIEKTPOMArHUTHBIE KOJIEOAHHUS B MICAIBHOM KOJeOaTeITbHOM
KOHType. AHajorus MexJy MEXaHWYECKUMHU U IEKTPOMArHUTHbIMM KojebaHusmu. Popmyina TomcoHa.
3aKOH COXpaHEHMsI SHEPTUU B UACATLHOM KOJI€OAaTeIbHOM KOHTYPE.

[IpencraBienue o 3aryxarouux KoseOaHUsAX. BbIHyX/IeHHbIE MexaHUuYecKue KoJsiebanus. Pe3oHaHc.
BoiHyXI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUSL.

[lepemennbiii  TOk. CHHyCOMIANbHBIM IEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOIO  TOKa.
AMIUITMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. [IponsBocTBo, epenadya U NOTPEOICHNUE FNEKTPUUECKON S3HEPTUU. DKOJOTHYECKHE
PUCKU TIPU NPOU3BOJCTBE AIEKTPOdHEpTruu. KynbTypa MCHOJIB30BaHUS AJIEKTPOSHEPIUU B MOBCEIHEBHOM
KU3HU.

TexHuueckre yCTpOMCTBA M INPAKTUYECKOE INPUMEHEHME: JIIEKTPUYECKH 3BOHOK, TI'€HepaTop
MIEPEMEHHOT0 TOKa, IMHUU 3JIeKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTenbHOM cucTeMbl (IPYKUHHBIA WIM MaTEMaTHUYECKUN MasiTHUK).

HaGnronenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJeOaHUH.

HaGnronenue pezonanca.

CB0OOHBIC PTIEKTPOMArHUTHBIE KOJICOAHMS.

OcuusuiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HANpsDKEHUS OT BPEMEHH) ISl AJIEKTPOMAarHUTHBIX
KoJIe0aHUH.

Pe3oHanc 1mpu 1OCIENOBAaTENbHOM COCIMHEHUM PE3UCTOpA, KATyHIKM HMHIYKTUBHOCTH H
KOHJICHCATOPA.

Monens JIMHUY 3IIEKTPONIEepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue 3aBUCUMOCTH NEpUOJa MalbIX KojeOaHWH Ipy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpysa.

HccnenoBanue INEPEMEHHOTO TOKA B ILIENMM U3 IOCIENOBATENBHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE 60JIHbL

MexaHnyeckue BOJIHBL, ycinoBHs pacnpoctpaHenus. [lepron. CkopocTh pacnpoCTpaHEHMs U IIMHA
BouHBL [lonepeunslie U npo1oibHbIE BOJIHBI. HTephepeHiys 1 qudpakius MEXaHH4eCKUX BOJIH.

3ByK. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa ToHa. Tem0p 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIOBUS M3JIy4EHHs JJIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B anexrpomMarHuTHOi BojHe. CBOWMCTBA 3JEKTPOMAarHUTHBIX BOJH: OTPaKEHUE,
npeJoMIIeHUe, noyisipu3anus, tuppakuus, uarepdepernns. CKoOpocTh AEKTPOMarHUTHBIX BOJIH.

[Ikana >neKTpoMarHuTHHIX BOJIH. [IprMeHeHNe 2IeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIBI paguoCBsI3U U TeaeBUACHUA. Pagnonokanms.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIbI.

Texnuyeckne yCTpOHCTBAa W IPAKTUYECKOE TNPUMEHEHHE: MY3bIKAJIbHBIE  HMHCTPYMEHTHI,
yIABTPa3BYKOBasi JMAarHOCTUKAa B TEXHMKE M MEAMLIMHE, pajap, paauONpUEMHUK, TEJIEBU30p, AHTECHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE NOMEPEYHBIX U MTPOIOTIBHBIX BOJIH.

Konebuomieecs: Teo kKak MCTOYHUK 3BYKA.



Habnronenue oTpakeHus U MPEIOMIICHUS MEXaHHYECKUX BOJIH.

Habnronenue nnrepdepeHunu u qudpakiimi MEXaHHIeCKUX BOJTH.

3BYKOBOMW PE30HAHC.

Habmroienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUTUTYIOW U 9aCTOTON KOJICOaHMIA.

HccnenoBanue CBOWCTB JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIICHHME, MOJSpU3aLMs,
mdpaxiys, nHTepdEepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpsamosinHeiiHOE pacpoCTpaHEHHE CBETA B OAHOPOJHOM cpene. Jlyd cBera.
ToueuHbIi1 HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHHe N300paKeHMIA B IJIOCKOM 3epKaJie.

[Ipenmomnenne cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCOFOTHBIN MMOKa3arens npenomiieHus. [lonmHoe
BHYTpEHHee oTpakeHue. [IpeenbHblil yros noJiHOro BHYTPEHHETO OTPaKEHUS.

Hucnepcus cseta. CioxkHbIi cocTaB Oeoro ceera. LBer.

Cobuparoniue U paccenBarouye JUH3bl. ToHKas auH3a. POKYyCHOE pacCcTOSHUE U ONTUYECKas Cuia
TOHKOHM nuH3bI. [locTpoeHne n3oOpaxkeHHl B cOOMpPAIOIIMX M pacceuBarolMX JinH3aX. DopMmynia TOHKOU
JIMH3BL. YBeJIW4YeHNe, JaBaeMoe JTMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas ontuka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHHMKH. YCIIOBUS HAOIIOACHUS
MaKCUMyMOB W MHUHUMYMOB B HHTEP(PEPECHIIMOHHONW KapTHHE OT JABYX CHH(]A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakuus cBera. Judpakuuonnas pemérka. YcioBHe HAOMIOACHHS TIaBHBIX MaKCUMYMOB IpH
MaJeHU MOHOXPOMATHYECKOIo CBeTa Ha TU(GPAKIIMOHHYIO PELIETKY.

[Tongpuzanus ceera.

Texuuueckue ycTpoHCcTBa M MpPaKTUYECKOE NMPUMEHEHHUE: OYKH, JyMa, (poToanmapat, MPOESKIIMOHHBIH
anmnapar, MUKPOCKOII, TeJIECKOT, BOJOKOHHAs ONTUKA, AU(PPAaKIIHOHHAS PEUIETKA, OJSIPOUI.

Jlemoncmpayuu

[IpssMonHEHOE pacIpOCTpaHEHNE, OTPAKEHUE U TIpesioMyieHue cBeTa. ONTHYECKUEe TPUOOPHI.

[TosnHO€ BHYTpEHHEE oTpakeHue. Moenb CBETOBOA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Mopenu MUKpocKona, TEIECKOIIA.

Ha6nronenue nnrepdepeHiiny ceera.

Ha6mronenue qudpakuuu cBeta.

Habmonenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ HOMOILIBIO PU3MBI.

[Tonyuenue cekTpa ¢ TOMOMIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokazaresns NpeioMIICHUs CTEKJIA.

HccnenoBanue cBOWCTB N300pakeHUI B JTMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHunel  OPUMEHMMOCTH — KJIACCMYECKOM  MexaHMku. [locTymarel  crnenuanbHOW — T€OpUU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOJYJSl CKOPOCTH CBETa B BaKyyMe, NPUHIUI OTHOCHTEIBHOCTH
OHHIITENHA.
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMEJJIEHNE BPEMEHH U COKPALLEHHUE JUTHHBI.
OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.
CBs13p Macchl ¢ PJHEPTUEN U UMITYJIbCOM PENITUBUCTCKON YaCTUIBl. DHEPrUs MOKOSL.



Paspnen 7. KBanToBas pusuka
Tema 1. Dnemenmuvl K6AHMOBOU ONMUKU
®otonbl. ®opmyna [Inanka cBs3u sHEprun (HOTOHA C €T0 YACTOTON. DHEPTHUS U UMITYIILC (POTOHA.
OtkpeiTe u wuccnepoBanue ¢orodddexra. Ombitel A. I'. CromneroBa. 3akonsl (oTodddexra.
VYpaBuenue DiinHimreiiHa s potodddexra. «Kpacnas rpanuna» Gotorddexra.
Hasnenue ceera. Onbithl [1. H. JIeGenena.
XHWMHYECKOE IEHCTBUE CBETA.
Texauueckre YCTpOWCTBa M MPAKTHYECKOE NPHUMEHEHHE: (OTOIIEMEHT, (POTOAATUMK, COJHEUHAS
Oarapesi, CBETOIHO/I.
Jlemoncmpayuu
®oT103PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmeiTel Pesepdopna mo paccesHuto o -vactuil. [lnanerapHas MoOeNb
atoma. Iloctynatel bopa. M3nydenue u moryomnieHrue (GOTOHOB MpU MEPEXOJE aToMa C OJHOTO YPOBHS
SHEPruM Ha Ipyroil. Buasl criekTpoB. CHEKTp ypOBHEN S3HEPTUU aTOMa BOJIOPOJIA.
BonnHoBbIe cBoMcTBa yacTull. BosHel ne bpoitns. KoprnyckyasipHO-BOJIHOBOM Tyann3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.
Texnuueckue ycTpoiicTBa M NPAaKTHMUECKOE MPUMEHEHME: CHEKTPaJbHBIM aHaIMU3 (CHEKTPOCKOMN),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopaa.
Onpenenenre JUIMHBI BOJIHBI JIa3epa.
HabGnronenne nuHEHYaThIX CIIEKTPOB U3TyICHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopHule pabomol
Halnronenue nuHEHYaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpOeHUs sapa. OTKpbITHE PaIUOAKTUBHOCTH. ONBITHI
Pezepdopna mo ompenenseHuio cocraBa paAMOaKTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramma-
n3iy4eHus. BausHue paguoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OtkpbiTHe mpoToHa W HeWTpoHa. Hykionnas mopnens siapa [eitsenOepra—lBanenko. 3apsia siapa.
MaccoBoe uncno sapa. M3oTomnsl.
Anbda-pacnaa. DIEKTPOHHBIM M  TO3UTPOHHBIN  Oera-pacman. ['amma-uznmyueHue. 3aKkoH
PaarOaKTUBHOIO pacraja.
DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Anepubie peakuuu. Jlenenve u cuHTE3 SA€EP.
Snepusiii peaktop. TepmosnepHbiii cuHTe3. IIpoOneMbl M THEepCHEKTHBBI SACPHON HSHEPrETHUKH.
DKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETHKHU.
OnemeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.
Metoabl HAOIIOEHNUS U PETUCTPALIUK SIEMEHTAPHBIX YaCTHII.
dyHnameHTaIbHbIE B3auMoAeicTBUs. EAMHCTBO pu3ndeckoit KapTHHBI MHUpa.

Texuuueckre ycTpoHCTBA M NMPaKTHUECKOE NPUMEHEHHUE: JI03MMEeTp, Kamepa BuibcoHa, saepHbIi
peaktop, aToMHast oom0a.

Jlemoncmpayuu
Cu€TYMK MOHU3HUPYIOIIUX YACTHUL.
Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul



HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU

Oransl pa3BUTHA acTpoHOMHUU. [IprKiiagHOE 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3an0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IIAHETHI, UX BUIUMOE JBUKEHUE.

ConneuHas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum CosHua u 3BE31. 3BE3ABI, MX OCHOBHBIE
XapaKTepUCTUKH.  JluarpamMmMa  «CHEKTpPaJIbHBIM  KJacC  —  CBETUMOCTBb».  3BE3Ibl  TIJIAaBHOM
MIOCJIEJOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTbY» Ui 3BE3J TJIABHOM IOCIEI0BATEIbHOCTH.
Buyrpennee crpoenue 3B&31. COBpeMEHHbIE MPEACTABICHUS O MPOUCXOXKACHUM U 3Bosrouuu ConHua u
3BE3/1. DTambl )KU3HU 3BE3L.

Mneunslii [1yts — Hama [Nanaktuka. [lonoxxenne u npwxenue Connua B ["anaktuke. TUIBI ranakTHK.
Pannoranaktuku u kBazapsl. YEpHbIE ABIPHI B siipax rajakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6Ona. Pas6eranue ramaktuk. Teopust bosbiioro
B3pbIBa. PeMKTOBOE H3IIydeHME.

Macirabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepewménnpie npoOieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

Habmionenuss HEBOOPYKEHHBIM TIJIa30M C HCIHOJIH30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
oTpeJieNieHus] TMOJOXKEHUsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJTYILIApHS U SIPKHE 3BE3/BI.

Hab6mronenus B reneckon Jlynsl, mmaner, Maeurnoro [TyTu.

O6o0maroniee NnoBTOpeHne

Ponb pusukm m acTpOHOMUU B IKOHOMHYECKOM, TEXHOJIOTHYECKOM, COITMATBHON M 3THYECKOU chepax
JEeATeIbHOCTH Y€JIO0BEKa, POJib U MECTO (PM3UKU M aCTPOHOMHHM B COBPEMEHHOM HAay4yHOW KapTUHE MUpA,
ponb (uznyeckod Teopun B (HOPMHUPOBAHHMM TPEACTABICHUN O (DU3MYECKON KapTHHE MHpa, MECTO
¢u3n4eckol KapTWHBl MHpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTAaBICHUH O
IIPUPOJIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusnku 06a30Boro ypoBHs B 11 kiacce oCcylecTBIISETCS ¢ YUETOM COIEPIKATEIbHBIX
MEXIIPEIMETHBIX CBsA3EH C KypcaMu MaTeMaTHKH, OMOJIOTUH, XMMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamus, CBSI3aHHbIE C M3YyYEHHEM METOJ0B HAYYHOIO IIO3HAHUA: SIBJIICHUE,
Hay4HbIil (akr, runoresa, ¢usznyeckas BeIWYMHA, 3aKOH, TEOpHs, HaONIOAECHUE, SKCIEPUMEHT,
MO/IEIUPOBAHUE, MO/IEJIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpPHUYECKHE (DYHKLMHU: CHUHYC, KOCHHYC,
TAQHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOCKIUH HA OCH
KOOpDAMHAT, CJOXKEHHUE BEKTOPOB, IPOM3BOJHBIC 3JIEMEHTApHBIX (YHKUMH, TNPU3HAKK TMOJ00US
TPEYroJIbHUKOB, ONpe/IeIeHUe IIOLAAN TNIOCKUX GUryp u o0bEMa Tell.

Buonoeus: >nexTpudeckue sBICHUS B )KUBOW MPUPOJIe, KojeOaTeabHble ABUKEHHS B )KUBOI MpHpoe,
ONTHUYECKUE SBJICHMS B )KUBOU NPUPOJE, AEHUCTBUE palallui HA KUBbIE OPraHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPUCTAJIMYECKas CTPYKTypa TBEPABIX T, MEXaHU3MBI
00pa30BaHuUs KPUCTAJUINYECKON PEIIETKHY, CTIEKTPaIbHbBIN aHAIN3.

T'eozcpacghus: MarHUTHBIE 1OJIFOCA 3€MIIH, 3AJI€KH MarHUTHBIX PYA, (OTOCHEMKA 36MHON MOBEPXHOCTH,
IIPEICKa3aHue 3€MIIETPSICEHUM.

Texunonoeus: JHWHUW  DIEKTPOINEpEnad, TIEHEpaTop MEPEMEHHOIO TOKA, JJIEKTPOJBHUIATEINb,
MHAYKIMOHHAs Teub, pajgap, paaguonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neus, NpoeKIMOHHbBIN
anmapar, BOJIOKOHHasi ONTHKA, COJTHEYHast 6aTapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

OcBoenue yueOHoro mpeamera «®Pusnka» Ha YpOBHE cpeaHero obmiero oOpa3oBaHusi (06a30BBbIi
YPOBEHb) JOJDKHO OOECICUUTh NOCTHKCHUE CICAYIOIUX JMYHOCTHBIX, METAIPEJAMETHBIX U MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3yIbTAaTOB.

JIMUHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE PE3YNIbTAThl OCBOCHUS yueOHOTOo npeamera «Du3nkay TOKHBI OTpakaTb TOTOBHOCTH U
CIOCOOHOCTh OOYYarOIIUXCSl PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH MO3WIMEH JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHEHTAlU{, TO3UTHUBHBIX BHYTPEHHHUX YOCKIECHUM, COOTBETCTBYIOIIHUX
TPAIUITMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIecTBa, pACIIUPEHUE IKU3HEHHOTO OIbITa M OIbITa
NESITETFHOCTH B TIPOLIECCE Pea3alliid OCHOBHBIX HANpPABJICHUIN BOCIUTATEIBLHOW NEATETLHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpaIaHCcKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIUU O00YUaIOIIErocsl KaKk aKTUBHOTO M OTBETCTBEHHOTO HYJIEHA
POCCHICKOTO 00111eCTBA;

MPUHATHE TPAJAUIIMOHHBIX 00IIECUYETTOBEYECKUX TYMaHUCTUUECKUX U JEMOKPATHICCKUX IICHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEPECAX IPakJIaHCKOTO OOIIECTBA, y4aCTBOBATH B
caMOYIpaBJIEHUU B 00pa30BaTEIHLHON OpPTaHU3aIlNN;

yMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMM MHCTUTYTAMH B COOTBETCTBHUU C WX (PYHKIUSIMU U
Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON NESATENbHOCTH;

2)IaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXAAHCKON MACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOIIEHUE K TOCYAApCTBEHHBIM CHMBOJIAM, IOCTH)KEHHUSM POCCUHUCKHUX YYEHBIX B
o06sacTu (GU3UKHA U TEXHHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTh OLIGHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHHS, OPUEHTHPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B JIEATEIILHOCTH YUEHOTO;

OCO3HAHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAyIIEro;

4)3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas OCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoit HayKe;

5)TpynoBOro BoCnuTAHUA:

UHTEpEC K pa3iIuyHbiM cdepaM MpodecCHoHaTbHOM JesTeNIbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(GU3MKON M TEeXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOP Oyaymiel mpodecchuu U pearn30BbIBATh
cOOCTBEHHBIE KU3HEHHbBIC TIJIaHBbI;

TOTOBHOCTh M CIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH (PM3UKHU HA MPOTIKEHUU
BCEH KM3HU;

6)3K0J10r14ecKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh JKOJOTHUECKON KYIbTYpPhI, OCO3HAHHE TTI00aThHOTO XapaKkTepa IKOJOTUYECKUX
npobiuem;

[JIJAHUPOBAaHUE U OCYILECTBICHHE IEHCTBUM B OKpYKAlOUIEH Cpelie Ha OCHOBE 3HAHUS Lenei
YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA;

pacUIMpEeHHE OMbITa AEATEIbHOCTH 3KOJIOTMYECKOW HAMPaBIEHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUM
no ¢usuke;

7)IeHHOCTH HAYYHOI'0 MO3HAHMS:



CcOPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  pa3BUTHUS
¢u3nveckoil HayKu;

OCO3HAHHE [EHHOCTH HAY4YHOW JEATCIbHOCTH, TOTOBHOCTh B TIpoLlecce H3y4eHHS (DUBUKU
OCYIIECTBIISATH MPOCKTHYIO U HCCIICA0BATEIBCKYIO ACATSILHOCTh HHIUBHUIYyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIe IeiicTBUSA
Ba3oBble Joruyeckue aeicTBUA:

CaMOCTOSTENIEHO (DOPMYITHPOBATH U aKTYaJIHM3UPOBATh MPOOIIEMY, pACCMAaTPHUBATh €€ BCECTOPOHHE;

OTIPENIeNIATH IIeTU IS TEILHOCTH, 331aBaTh MApaMETPhl U KPUTEPUHU UX TOCTHXKECHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHUS B PACCMATPUBACMBIX (PH3NICCKHUX SBICHUSIX;

pa3pabaTbiBaTh IUIaH pEIICHHsS MPOOJEeMBbl C YYETOM aHaNIM3a HMEIOIIUXCS MaTepUAIbHBIX U
HEMAaTepPHAJIHLHBIX PECYPCOB;

BHOCHTh KOPPEKTHUBBHI B JICATEIHHOCTH, OLEHHBATh COOTBETCTBUE PE3YIHTATOB IEJSIM, OLIEHUBATH
PUICKH TTOCIIEICTBUH IEATEILHOCTH;

KOOPAWHUPOBATH U BBHITIOJHATH pabOTy B YCIOBUSX PEAbHOTO, BUPTYaTbHOTO U KOMOMHHPOBAHHOTO
B3aUMO/JICHCTBHS,

pa3BUBaTh KPEaTHBHOE MBIIUICHUE TPU PEIICHUH )KHU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBaresbcKue 1elicTBUS:

BJIQJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH TMOHATHAMHU ¥ METOJaMH (PU3NIECKON HAYKH,

BJIQJIETh HABBIKAMH YUeOHO-HMCCIIEIOBATEILCKOW M TMPOEKTHOW NESITeIHbHOCTH B 00JacTH (HU3MKH,
CIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY MOWCKY METOJIOB pemieHHs 3amad (PU3HIecKOTo
coJiep’KaHusl, IPUMEHEHUIO Pa3InYHbIX METOJ0B MO3HAHMUS;

BIIAJIETh BUJAMH  JIEATEJIBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEpHpeTanuH,
peoOpa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YHUCIIE NPU CO3JaHUH y4EOHBIX
MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIISITh NPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3aJady, BBIIBUraTh TUIOTE3Y €€
pelleHrs, HaXOAWThb apryMEHThl JUIsl J10Ka3aTelbCTBAa CBOUX YTBEPXKICHHM, 3alaBaTh MapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJ€ pEIICHUs 3a7auyd pPe3ylbTaThl, KPUTUYECKU OLIEHUBATh HX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4ul B 00pa30BaTEIbHOMN JAEATEIbHOCTH, B TOM YHCIIE IIpU
M3y4eHUHn (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJICU, TIPeIaraTh OPUTMHAIBHBIE TIOXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3a]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PaGora ¢ undopmanmeii:

BIIJIETh HABBIKAMU TMOJyueHUs HHpopManuu (QU3NUECKOTO COACPKAHMUS W3 HCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIFHO OCYIIECTBIIATH MOUCK, aHAIIW3, CUCTEMAaTH3aIMI0 U UHTEPIIPETalni0 HH(OpMALUU
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpMALIHH;

WCIOJIb30BaTh CpeAcTBa WH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B pelIeHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OPraHU3allMOHHBIX 33/1a4d C COOII0AeHHEeM TpeOOBaHUN IPrOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, pPECypcocOepeKeHUsl, MPaBOBBIX M ATUYECKMX HOpPM, HOPM
nH(pOPMAIIMOHHOH 0€301MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COJEp)KAaHUS B pa3NUYHBIX ¢dopMaTax C Y4ETOM Ha3HAUYCHUS
nH(OPMAIIUY U TIeTIEBOH ayIUTOPHUH, BEIOUPAst ONTUMAIBHYIO (OPMY MPEACTABICHUS U BU3YAIU3AIIHH.



KoMMmyHukaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOU J€ATEIBHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOH(DIUKTHBIX CUTYAllUi U CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHUBHIyaIbHOM pabOTHI;

BBIOMPATh TEMATUKY U METOJbI COBMECTHBIX JICHCTBHI C y4€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJIOTO WIEHA KOJJIEKTUBA;

IIPUHUMATh 1€JI1 COBMECTHOM IESTENbHOCTH, OPraHW30BbIBaTh U KOOPAMHUPOBATH ACUCTBUS MO €€
JOCTUKEHHIO: COCTAaBJIATH IJIaH JEMCTBUM, paclpenesaTh pojau ¢ y4ETOM MHEHHUM y4aCTHUKOB, 00CYKJ1aTh
pe3yJbTaThl COBMECTHOU pabOTHI;

OLICHMBAaTh KaueCTBO CBOEro BKJIAJa M KaXKJIOTO0 YYacTHUKAa KOMaHIbl B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSM;

IpeaaraTb HOBbIE MTPOEKTHI, OLIEHUBATh UJIEU C TO3UIIMM HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTHBHOE CTPATETMYECKOE IIOBEJACHHE B PAa3IMYHBIX CUTYalUsSX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATUBHBIM.

PeryasiTuBHble yHUBepcalbHbIE YUeOHbIE A€l CTBUA
Camoopranuszaums:

CaMOCTOSITEIIEHO OCYIIECTBIISITh TIO3HABATENFHYIO JIESTEIFHOCTh B 00JIaCTH (PM3UKU U aCTPOHOMHH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (YOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIEHO COCTABIISITh TUIAH PEHICHUs] PAcYETHBIX W Ka4eCTBEHHBIX 3a/1a4, IJIaH BBITOJHEHHS
MPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JIeNIaTh OCO3HAHHBIA BHIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIIICHHUCE;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHHUIO JSPYIUIIMA B 00JacTH (PU3UKH, TIOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT !

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBHUE
PE3yNbTATOB LIEJISIM;

BIIaJIETh HAaBBIKAMU TMO3HABAaTENIbHON pedIeKCUH KaK OCO3HAHUSA COBEpILIAEMbIX JCHCTBUN H
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJILTaTOB U OCHOBAHMIA,

WCIO0JIb30BaTh MPUEMBI pepIIeKCHU I OLIEHKH CUTYallld, BEIOOPa BEPHOTO PEIICHNUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B npouecce DOCTHXEHUS! TMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MPOTrpamMMbl MO (U3UKE JUIsl YPOBHS
cpeaHero ooémero o0pa3oBaHMs Yy OOYyYaroIMXCS COBEPILIEHCTBYETCS SMOLMOHAIBHBIA HHTEIUIEKT,
Ipearnoararuil chpopMUPOBAHHOCTb:

CaMOCO3HAHUs, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHUMATh CBOE SMOILIMOHAJIBHOE COCTOSHHE, BUIETh
HaNpaBJICHUs Pa3BUTUS COOCTBEHHON IMOIIMOHAIBLHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOPETYIMPOBAaHHUS, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U IMPOSBIATH TMOKOCTh, OBITH
OTKPBITBIM HOBOMY;



BHYTPEHHEH MOTHBAIM{, BKIIOYAIOIIEH CTPEeMJICHHE K JOCTHKCHHMIO LEIH U YCIeXy, ONTHMHU3M,
WHUIMATUBHOCTh, YMEHUE JIEHICTBOBATH UCXOAS U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATH €TI0
IIPU OCYILECTBICHUHU OOILIEHUS, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKHBAHUIO,

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOUINX CIIOCOOHOCTHh BBICTPAMBATh OTHOILICHHS C JIPYTUMH JIIOIbMH,
3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3periaTb KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATDBI

K konimy oOyuenus B 10 kjacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTH Y OOYUJAIOIINXCS YMCHHIA:

JEMOHCTPUPOBATh HA MPHUMEpPax poJib U MecTo (U3MKH B (OPMUPOBAHWU COBPEMECHHOW HAyIHOM
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOH IeATETLHOCTH JTIO/ICH;

YUYUTHIBATh TPAHUIBI TMPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJIENe: MarepuagbHas TOuKa,
WHEepIMagbHas CHUCTeMa OTCYETa, aOCONIOTHO TBEPIAOE TENO, MACANBbHBIA Ta3, MOJEINU CTPOCHHs Ta3oB,
KUJKOCTEN U TBEPABIX TEJl, TOUCUHBIN SJEKTPUUCCKUN 3apsil IPU pellieHur (PU3NIecKux 3aad;

pacro3HaBaTh (U3MUECKHE SIBICHHS (IIPOIECChl) M OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETHYECKOW TEOPHUH CTPOEHHUS BEIIeCTBA M OJICKTPOJMHAMHUKUA: PABHOMEPHOE H
PaBHOYCKOPEHHOE TPSIMOJMHEWHOE IBIKCHHE, CBOOOJHOE TAaJCHHWE Tel, JBM)KCHHE IO OKPYKHOCTH,
WHEePIUs, B3auMoieicTBrue Tei, muddy3us, OpoyHOBCKOE IBMIKEHUE, CTPOCHHUE KUIKOCTEH M TBEPIBIX TET,
M3MeHeHHne 00bEMa Tel MPHU HarpeBaHUU (OXJIaXK/IEHUH), TEIUIOBOE paBHOBECHE, UCTIapeHUe, KOHCHCallUs,
MJIaBJI€HUEe, KPHUCTALTU3ANMS, KHIICHHE, BIAXXHOCTh BO3/JyXa, IOBBIINICHHE JaBJICHHUS Tra3a TPH €ro
HarpeBaHWU B 3aKPBITOM COCY/AE, CBS3b MEXIy MapaMeTpaMHd COCTOSIHHS Ta3a B HM30MpOIieccax,
ANEKTPU3aLHUs TeJl, B3aUMOICHCTBUE 3aps0B;

OTHCHIBaTh MEXAHMYECKOE JBM)KEHHME, HCIOJIb3yS (PU3MYECKHe BEJIMYMHBL: KOOpAMHATA, MYTh,
IepeMeNIeHUe, CKOpOCTh, YCKOPEHHE, Macca Tella, CHJIa, HMIIYJIbC Teld, KWHETUYECKas JHEPrus,
MOTEHIIMATbHAS DHEPIHs, MEXaHWyeckas padoTa, MEXaHWYECKash MOIIHOCTb; MPU ONUCAHUU MPABUIBHO
TpakToBaTh (UINYECKUI CMBICT HCHOJIb3YEMbIX BEJIWYMH, MX OOO3HAYEHHsS] M €IUWHUIIbl, HAXOJUTh
(hopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PU3HUECKYIO BETUUYUHY C IPYTMMH BEIMYMHAMU,

ONKCHIBATh HM3y4YCHHBbIE TEIUIOBBIE CBOWCTBA TeM M TEIUIOBBIC SIBICHUS, HCHOJIB3yd (prusmueckue
BEJIMYMHBIL: JIABJICHHE Tra3a, TeMIepaTrypa, CpedHss KUHETHYEeCKas HSHEPrus XaoTHUYECKOrO JIBHIKEHMS
MOJIEKYJ, CPEAHEKBaJApaTH4HAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEprus, padora
ra3a, KodpGUIUEHT MOJIE3HOTO NEHCTBUS TEIUIOBOTO IBUTATENsS; MPHU OMHMCAHUU MPABWIBHO TPAKTOBATH
(bu3nuecKuil CMBICT HCIOJB3YEMbIX BEIWYMH, UX OOO3HAUEHHUS W EIUHUIBI, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAOIIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIHMUYUHAM;

OTHCHIBATh M3YYEHHBIE AJIEKTPUYECKHE CBOICTBA BELIECTBA U JJCKTPUUYECKUE SBJICHUS (ITPOLIECCHI),
UCIOJIb3YS (PU3UYECKHE BEIMYMHBI: AJEKTPUUYECKUI 3apsii, AJIEKTPUYECKOe IMoJjie, HAmpsHKEHHOCThH IOJIS,
MOTEHIIMAJ, Pa3HOCTh IMOTEHIIMAJIOB, IPU OMUCAHUHM MPABWIBHO TPAKTOBAaTh (UIUYECKUN CMBICI
UCIOJIb3YeMbIX BENUWYHMH, X OOO3HAYEHUS U EIUHUIBI, YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOIIUE TAHHYIO
(bU3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAIIM3UPOBATh (PM3MUECKHE TMPOLIECCHl M SIBJICHHUS, UCIOJNB3YS (pU3MUecKue 3aKOHBl M MPUHIHIHL:
3aKkOH BceMupHoro tsarorenus, I, II u III 3akoHsl HproTOHA, 3aKOH COXpaHEHUS MEXAHWYECKOU JHEPIHUH,
3aKOH COXPaHEHUsl UMITYJIbCa, TPUHIIUI CYNEPIO3ULIMK CHJI, IPUHIUI PABHOIIPABUS MHEPIUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYISIPHO-KMHETUYECKYID TEOPHUIO CTPOEHHUS BEILIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CpeIHEH
KMHETUYECKOW JHEPrHH TEIJIOBOTO JBIKEHHUS MOJIEKYNl ¢ aOCOJIOTHOW TeMrepaTypoi, MepBbId 3aKOH
TEPMOJAVMHAMHUKH, 3aKOH COXPAaHEHMs SIEKTPUUYECKOro 3apsijaa, 3akoH KynoHa, mpu 3TOM pa3ivyatrh
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BBIPAKCHHE M YCIOBHUS (TpaHUIBI, 001acTH)
MIPUMEHHUMOCTH;

OOBSCHSATH OCHOBHBIE IPUHIIUIIBI ICUCTBHSI MAIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3IinyaTh
yCIOBUS UX 0€30MaCHOTO UCTIOIb30BAHUS B TIOBCEHEBHOM KU3HU;



BBITOJIHATH SKCIIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3MYECKHX SIBICHHUN U MPOILECCOB C UCIIOIb30BaHUEM
NOpSIMBIX M KOCBEHHBIX H3MEpPEHH, MpH 3TOM (OPMYIMPOBATH MpoOiieMy/3aqady M THIOTE3Y y4eOHOTO
OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3 TPEAJIOKEHHOTO O0OOpYIOBaHMSA, TPOBOAUTH OMBIT H
(hopMyITUPOBATH BHIBOJIBI;

OCYILIECTBIISITh MpPSIMbIE M KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEIMYHH, NPU ITOM BHIOMpATH
ONTUMAJIBHBIN CIIOCO0 U3MEPEHHS U MCIIOJIb30BaTh U3BECTHBIE METOAbI OI[CHKH MOTPEIIHOCTENH N3MEPEHHIA;

WCCIIEIOBAaTh 3aBHCHUMOCTH MEXIY (HU3MUECKUMHU BEIMYMHAMH C UCIOJIB30BAHUEM IPSIMBIX
M3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YJAbTATHI MOJYYCHHOH 3aBHCUMOCTH
(bU3NYeCKUX BEJIMYUH B BHJIE TAOIUI ¥ TPaUKOB, AETAaTh BEIBOJIBI IO PE3yJIbTaTaM UCCIIEIOBAHMS,

coOmogaTe mpaBmia 0e30IacHOTO TpyAa NpU MPOBEACHUH HCCIENIOBAHWKA B paMKax YdeOHOTO
OKCTIIEPUMEHTa,  Y4eOHO-HCCIEeNOBATEIbCKOH M TPOCKTHOM  JESATEIBbHOCTH C  HCHOJB30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYIOBaHMUS;

pemaTh pacy€THBIE 33/1a4M C SIBHO 33JaHHOW (DU3UYECKOI MOJEINBIO, HCIONB3Ysl (PH3UUECKUE 3aKOHBI
Y TIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJaul BEIOMPATh (PM3UYECKYIO MOJIENb, BBIICIATH (pU3NYecKre
BEIMYUHBI U (OPMYIBI, HEOOXOIUMBIE /ISl €€ pelIeHus, MPOBOIUTh PAcu€Thl W OIIEHUBATh PEALHOCTH
MOJIyYEHHOTO 3HaUeHUsI (PU3NYECKON BEIINIHHBI,

pemaTh KadecTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKHA HETTPOTHBOPEUMBYIO IETIOUYKY PACCYKICHHUH
C OMOPOH HA U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS,

WCTIONh30BaTh TPH PEHICHWH Y4eOHBIX 3ajad COBpPEMEHHBbIE WH(POPMAIMOHHBIE TEXHOJIOTHUU IS
MOWCKA, CTPYKTYPUPOBAHWS, WHTEPIPETAllMd W TIPEACTaBICHUS Y4eOHOM W HAYYHO-TIOMYJISIPHOMN
nHpOpMAINY, TIONYYEHHOW W3 pa3IUYHBIX HWCTOYHHKOB, KPUTHYECCKH aHAIM3HPOBATH TOIY4aeMYIO
nH(pOpMaLHIO;

MPHUBOANTH TMPHUMEPHl BKJIAJa POCCHUCKAX W 3apyOC)KHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MTPOIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHWA MO (U3MKE B TIOBCEAHEBHOW KHU3HH Ui OOECIICYCHUS
0€30IMaCHOCTH TPH 0OpaIleHNH ¢ MPHOOPaMU M TEXHUIECKUMHU YCTPOHUCTBAMH, JJISl COXPAHEHHUS 3I0POBbBSI H
COOITFOJICHHST HOPM KOJIOTHUYECKOTO TIOBEJICHUS B OKPY)KAIOIIEH Cpeie;

paboTaTh B TpPyIE C BHITOJHEHHEM PAa3JIMYHBIX COMUANBHBIX POJICH, INIAHUPOBATh PaOOTy TPYIIIIEI,
palMoOHAIBHO pacHpeesaTh OO0S3aHHOCTH M IUIAHHPOBATH JCSATEIBHOCTh B HECTAHJIAPTHBIX CHUTYAIHSIX,
aJICKBaTHO OIICHUBATh BKJIA]] K&KJOTO U3 YIaCTHHKOB I'PYIIIIBI B PEIICHHE PACCMATPUBACMON MPOOIIEMBI.

K xonmy oOydenuss B 11 kjacce mpeaMeTHbIC pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTb
C(OPMHUPOBAHHOCTh y O0YJAFOIIUXCST YMEHHIA:

JEMOHCTPUPOBATh HA MPHMEPaX pOJIb U MeCTO (M3UKH B (OPMHPOBAHMU COBPEMECHHOW HAaydHOU
KapTUHBI MUPA, B Pa3BUTHHA COBPEMEHHOW TEXHHKH U TEXHOJIOTUH, B IPAKTUYECKOHN NESITEIHLHOCTH JIFOJICH,
IEJIOCTHOCTD U CIMHCTBO (PM3MUYECKOW KaPTUHBI MHPA;

YUYUTHIBATh TPAHMIIBI TPUMCHCHUS M3YYCHHBIX (U3UUYCCKUX MOJCINCH: TOYCUHBIA AJICKTPHUYCCKHM
3apsij, JIyd CBeTa, TOUYCYHBIH MCTOYHUK CBETA, SICPHAsT MOJEIbh aTOMa, HYKIIOHHAsE MOJIC)Ib aTOMHOTO sIJIpa
NpH peiieHn: QU3NIECKUX 33/1a4;

pacrio3HaBaTh (U3WYECKUE SBICHHS (NIPOIECChI) M OOBACHATHP WX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKU U KBAHTOBOM (DU3MKHM: AJIEKTpUUYECKas IPOBOJAUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEHCTBHsS TOKa, B3aMMOJEHCTBME MAarHUTOB, OSJEKTPOMAarHUTHas MHIYKLHUSA, JEHCTBHE
MarHUTHOTO T0JI HAa MPOBOJHUK C TOKOM M JBHXKYILIUICS 3apsijl, 3J€KTPOMAarHUTHBIE KOIeOaH!s U BOJIHBI,
NpSIMOJIMHEIHOE pAaclpoCTpaHeHHEe CBeTa, OTpakKeHHe, NperomiieHue, uHTepdepeHuus, audpaxkuus u
MOJISIpU3allisl CBETa, JUCTepcusi cBeTa, GoTodnexTpuueckuit apdekT (PoTorddexT), cBeToBOE NaBICHHE,
BO3HUKHOBEHHUE JINHEWYATOTO CIIEKTPa aTOMa BOJIOPO/ia, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaJJMOAKTUBHOCTb;

ONMCBHIBATH  M3y4YCHHBIE CBOIICTBa  BemlecTBa  (QJIIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AJIEKTPUYECKYIO NMPOBOJUMOCTD PA3JIMUHBIX CPEA) U JIEKTPOMATHUTHBIC SBICHUS (TIPOLECCHI), UCIONB3Ys
¢u3nyecKue BEIMYMHBL: JIEKTPUUYECKUN 3apsij, cUjla TOKa, HJIEKTPUYECKOE HaNpshKEHUE, dJIEKTPHUECcKOoe
COIIPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYINAs cuia, paboTa TOKa, MHAYKIUS MarHUTHOTO



noJist, cuia Amrepa, cuna JIopeHIla, HHIyKTUBHOCTD KATYIIKH, SHEPTUS AJIEKTPUUISCKOTO M MAarHUTHOTO
MoJIeH, TMepuoa W YacToTa KojeOaHM B KoyeOaTeNIbHOM KOHTYpe, 3apsii M CHja TOKa B Ipolecce
FapMOHUYECKHUX JJIEKTPOMATHUTHBIX KOJIeOaHM, (POKYCHOE PACCTOSIHME U ONTHYECKAs CHJIA JIMH3BI, TPH
OTMCAHWU TPABWIBHO TPAKTOBATh (U3UYECKUN CMBICII HCIIOJIB3YEMBbIX BEIWYMH, MX OOO3HAUCHHS U
€IMHUIIBI, YKa3bIBAaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BETHUMUHY C APYTUMU BETUIHHAMU;

OTIMCHIBATh W3yYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIHOJB3YS (U3NYCCKUE BEIUYUHBI:
CKOPOCTh DJIEKTPOMATHUTHBIX BOJIH, JUTUHA BOJIHBI M YaCTOTa CBETA, SHEPTUS U UMMYIBC (POTOHA, TICPUOJT
MoJTypacmaia, YHEPrusl CBSI3M aTOMHBIX SiJep, MPU OMUCAHWH MPABHILHO TPAKTOBATH (DU3WYCCKUN CMBICIT
WCIIOJIb3YEMBIX BEIMYHMH, X O0O03HAUCHWS WM CIUHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIONINE IAHHYIO
(U3HYECKYIO BEIMUUHY C JIPYTUMHU BEITUYUHAMU, BBIYUCIIATH 3HAYCHUE (PU3NICCKON BEITHMYNHBI,

aHAIM3MPOBATh (PU3MUECKUE IMPOILECCHl M SBJICHUSA, WUCIOJIB3Ys (PU3UYEeCKHe 3aKOHBI M IPUHITUIIGL:
3akoH OMa, 3aKOHBI NOCJEA0BATENbHOIO U MapaljIeIbHOIO COEAMHEHUs MPOBOJHUKOB, 3aKOoH JIKOymsi—
JleHna, 3aKOH DJIEKTPOMArHUTHOW HMHIYKIWHU, 3aKOH MPSIMOJIMHEHHOTO DPAaCHpOCTPAHEHUS CBETA, 3aKOHBI
OTpaXEHMsI CBETA, 3aKOHbI NPEJIOMJICHHS CBETa, YypaBHEHHE OWHIITEHHa Uil ¢QoTodpdeKTa, 3aKoH
COXpaHEHHsI SHEPTHH, 3aKOH COXPaHEHHsI MMITYJIbCa, 3aKOH COXPAHEHUS AJIEKTPHUYECKOTO 3apsja, 3aKOH
COXPAaHEHHUs MAcCOBOTO YHMCIA, MOCTyIaThl bopa, 3ak0OH paguoakTUBHOIO pacmajaa, MpU 3TOM pa3indarb
CJIIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYe€CKOE BBIPAKEHHE WM YCJIOBHUsS (TpaHUIbl, 00J1acTH)
MIPUMEHUMOCTH;

OTIPEJICIIATH HAIIPABJIICHUE BEKTOpA WHAYKIIMA MAarHUTHOTO TTOJIS IPOBOJIHHAKA C TOKOM, CHJIBI AMIIepa
u cwibl Jlopenna;

CTPOUTDH U OTIUCHIBATH N300pAKEHHE, CO3/IaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOM JINH301;

BBITIOJTHATEH SKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (PH3UYECKHUX SBJICHUH M TIPOIECCOB C MCIIOIh30BAaHHEM
MPSIMBIX ¥ KOCBEHHBIX M3MEPEHUM: MpH 3TOM (HOPMYIUPOBaATH MpobieMy/3amady M THUIIOTE3y y4eOHOTO
SKCIEPUMEHTa, CcOoOUpaTh YCTAaHOBKY M3 NPEIOKEHHOTO O00OpYyHOBaHHUS, NPOBOJUTH OMBIT H
(bopMynUpOBaTh BHIBOIBI;

OCYILIECTBJISITh MPSMbIE UM KOCBEHHbIE H3MEpEHHUs (PU3NYECKHX BEJIWYUH, MPU 3TOM BBHIOMpATh
ONTUMAJIBHBIN CLIOCO0 M3MEPEHUs U HCTIOJIb30BAaTh U3BECTHBIE METO bl OLIEHKH MOTPEIIHOCTEH N3MEepEeHUil;

HCCIIEIOBATh 3aBUCUMOCTH (U3UYECKUX BEITUYMH C UCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUI: PU 3TOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCHPOBATh PE3yAbTaThl MOJYYEHHONW 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH B
BH/JIE TaONHIl U IpaUKOB, JeaTh BBIBOJIBI [0 PE3yJIbTaTaM MCCIIEIOBAHNUS;

coOnrofarh mpaBuia Oe30MacHOro Tpyda NHpU IMPOBEACHUU HCCIEIOBaHUI B paMKaxX y4eOHOro
OKCIEPUMEHTa, y4eOHO-UCCIIEIOBATENILCKOM M MPOEKTHOM  AEATEIbHOCTH C  KCIOJIb30BAHHEM
W3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHMUS;

peuarh pacy€THbIC 3a/1a4M C SIBHO 3aJaHHOW (PU3NYECKON MOJIENbIO0, UCIOIb3ysd (U3NYECKUE 3aKOHBI
Y TPUHLUIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/a4dl BHIOMPATh (U3UYECKYIO MOJIEIb, BBIACIATh (DU3NYECKUE
BEITUYMHBI U (HOPMYIbI, HEOOXOAMMBIE Ui €€ peIIeHHs], MPOBOIUTh PACUEThl M OLIEHUBATH PEAbHOCTH
MOJIy4€HHOTO 3HAYCHUS (PU3NYECKON BEIHUMHBI,

peliaTh Ka4eCTBEHHbIE 33/1a4H: BHICTPAUBATD JIOTUYECKU HEMIPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUMN
C OMOPOH HA U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHHUS,

WCIOJIb30BaTh MPU pEIIeHUH Y4YeOHBIX 3a/a4 COBpPEMEHHbIE WH(DOPMAIMOHHBIC TEXHOJOTHUHU IS
MOUCKA, CTPYKTYPUPOBAHMS, WHTEPIpETAllMM U TMpEeACTaBIeHUS Y4eOHOM W HAy4YHO-TIOMYISIPHOMN
uH(pOpMallUY, TONYYEHHOW U3 pa3NMYHBIX HCTOYHUKOB, KPUTHYECKH AaHATU3UPOBATH IOIy4aeMYIO
HUH(pOpMaIINIO;

OOBSCHATH MPHUHIIUIBI ACUCTBUS MAIIUH, MPUOOPOB M TEXHUUYECKHX YCTPOICTB, pa3nuyaTh YCIOBHUS
1X 0€30MacHOTO KCIOJIb30BaHUS B TIOBCETHEBHOM KU3HH,

MIPUBOJIUTH MPUMEPHI BKIAAa POCCUICKUX M 3apyOeKHBIX yUEHBIX-(OU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;



UCIOJb30BaTh TEOPETUYECKUE 3HAHMUA MO (U3MKE B TIOBCEAHEBHOW KHU3HU s OOeCreueHHs
0€30IMaCHOCTH MPH 00paIeHu! ¢ MPHOOpaMH U TEXHUYECKUMH YCTPOMCTBAMH, JJIsl COXPAHEHHUS 3/I0POBbS U
COOJII0IeHHST HOPM HKOJIOTUYECKOTO TIOBEICHHS B OKPYKAIOLIEH Cpene;

paboTarh B rpyIe C BHIIOJHEHHEM Pa3JIMYHbIX COLMANBHBIX POJICH, MIIAHUPOBATh PA0OTY TPYIIIIBL,
palMOHAIbHO paclpeAcsaTh O0S3aHHOCTH U IUIAHUPOBATh AEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&KJOT0 U3 YIaCTHUKOB I'PYIIIIEI B PEIICHHE PaCCMaTPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1.OU3UKA U METO/1bl HAYYHOT' O ITIO3HAHUA
11 ®du3uKa 1 METOJbl HAYYHOTO TIO3HAHUS 2 bubmmorexa LIOK
' FRLHEE https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znean 2.MEXAHUKA
bu6moreka [IOK
2.1 K
HHenMatiIa > https://m.edsoo.ru/7f41bf72
bubmmoreka [IOK
2.2 7
A https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXpaHEHHST B MEXaHUKE 6 1 1 https://m.eds0.ru/TfA1bf72
Hroro mo pazgeny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnuorexa [IOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBbT TEPMOMIHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIE MTEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24

Pa3nea 4.9JIEKTPOINHAMHUKA



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

bubnuoreka [IOK

A 1
4 eKTpOCTaTIIA 0 https://m.eds00.ru/7f41bf72
ITocTosiHHBIM dneKTpUYecKuil TOK. Toku B bubnuorexka [IOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ejioB U TeM (uudposbIe)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznea 1.9JIEKTPOJIUHAMHUKA
MaruautHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKkue 1 JIeKTPOMarHuTHbBIE 9 1 bubnuoreka [JOK
' KOJIeOaHHsI https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKre U 3JIEKTPOMArHUTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
23 Onriica 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 24
Paznen 3.0CHOBBI CIIEHUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBBI CcIEMATIBHOW TEOpUHU 4 1 bubnuoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
4.1 DNeMEeHThl KBAHTOBOU ONITUKH 6 bubmmorexa LIOK
' https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmorexa LIOK
' P https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 bubnuorexa [IOK



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

https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 15

Paznea 5.2JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

5.1 DeMeHTBl aCTPOHOMHHU M acTPOPUUKU 7

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Paznea 6.0BOBIIAIOIIEE TIOBTOPEHUE

bu6mmoreka [IOK
6.1 0600 4
OOIIAIONIEE TOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KonunuyecrBouacos Jara
Ne DJleKTPOHHBbIeHN(PPOBHIEOOPA30BAT
= Temaypoka Bce | KonTpoubHbIe IIpakTuyeckue u3yue
n/n eJIbHbIepecypchl
ro padoThI padoTsbI HHUA
[ToBTOpEHNE OCHOBHBIX MOHATUI
CEHTS
1. ¥ METOJIOB OCHOBHOTO Kypca 1 6
b
¢dbusuku 7-9 kmaccel P
5 Jlnarnoctuueckasi KOHTpOJIbHast 1 1 CEHTS
' paborta Opb
du3nka — HayKa O IPUPOJE.
3 q a pupon 1 centss | bubmmorexa [JOK
: ay4HbI€ METO/Ibl TO3HAHUS
i 8 opn https://m.edsoo.ru/ff0c32e2
OKpPY’KaIOILIero MHUpa
Ponb u mecTo ¢uzuku B
OPMHUPOBAaHUH COBPEMEHHOMN
4 (bap op“ . p . 1 CEHTA bu6mmoreka [IOK
. HayYHOU KapTUHBI MUpa, B
v P N P opn https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JesITeTbHOCTU
Jmronei
MexaHnnyeckoe IBUKEHUE.
OTHOCUTENBHOCTh
5 . . 1 centss | bubmmoreka [JOK
, MEXaHUYECKOTO JIBHKEHHUSI.
A opn https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOPOCTb,
yCKOpEHUE
6 PaBHOMEpHOE TpsAMOJIMHEHHOE 1 cents | bubmmoreka [HOK
' JIBHKEHUE opn https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE 1 ceHts | bubmmnotexa [IOK
' MPSIMOJIMHEUHOE JIBUYKEHHE opb https://m.edsoo.ru/ff0c372e
CBoOoiHOE MageHue. Y CKoOpeHue centss | bubmmoreka [HJOK
8. 1
cBOOOJTHOTO Ta/IeHUs opb https://m.edsoo.ru/ff0c39cc
9. KpuBonnHeliHOE IBUKEHUE. 1 cers | bubmmorexa [JOK



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

JIBIO>KEHUE MaTepUAIbHOW TOYKH opn https://m.edsoo.ru/ff0c3ada
10 OKPYKHOCTH
IIpyuHLIHII OTHOCUTENIBHOCTH
lNanmnes. uepuumanbHbie okTs0 | bubnuorexa LIOK

10. cucteMbl oTcyera. [lepBbiit pb https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca tena. Cuia. [Tpunuun
cynepno3uiuu cuil. Broponw okTsa0 | bubmmoreka [IOK

1. 3akoH HproToHa [is pb https://m.edsoo.ru/ff0c3be8
MaTepUaabHOU TOUKH
Tperun 3akoH HeroTona s okTs0 | bubnuorexa [IOK

12 MaTepHUATbHBIX TOYCK pb https://m.edsoo.ru/ff0c3be8

13 z?;aHTZ:rciif.lggpizomHHm okTsi0 | bubmuoreka [IOK

' pb https://m.edsoo.ru/ff0c3d00

KOCMUYecKasi CKOPOCTb
Cuna ynpyroctu. 3akoH ['yka. okTs0 | bubmmoreka [IOK

14. Bec tena pb https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapdunmeHt
Tpenusi. Cuiia COpOTUBIICHUS okTs0 | bubmmoreka [IOK

15. [IPH JBMKEHUH TEJA B )KUIAKOCTH pb https://m.edsoo.ru/ff0c3f76
WM ra3e
[ToctynarenbHoe 1
BpallaTeabHOe JBIKCHUE
a0COJIFOTHO TBEPJIOTO TEa. OKTSIO bu6mmoreka [IOK

16. MowmenT cubl. [11e40 Cubl. pb https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECUS TBEPAOTO
Tena
NMnynsc MmaTepralbHON TOYKH,
CUCTEMBI MaTEPHAIIbHBIX TOYEK. HOos10p | bubmuoreka [JOK

17 Wmnynbe cuitbl. 3aKOH b https://m.edsoo.ru/ff0c43d6

COXpaHCHUA UMITYJIbCA.



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

PeakTuBHOE NBUKEHUE

18.

PaboTa 1 MOIITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepuanbHOM Touku. Teopema
00 M3MEHEHNN KUHETUIECKO I
SHEpPruu

HOSIOp

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

19.

[TorenumanpHas 3HEPTHUSL.
[ToTeHumanpHas 3HEPIUs ypyro
ne(OpMUPOBAHHOU NPYKUHBI.
[TorenumansHast 3HEPTUS TENa
BOJIM3H MOBEPXHOCTH 3eMITH

HOSIOp

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

20.

IloTeHnuanbHBIC U
HETOTEHIIMaIbHbIe CHIIbI. CBS3b
paboTHl HEMOTEHITUATBHBIX CHIT C
W3MEHEHUEM MEXaHUYECKOU
SHEPIrUM CUCTEMBI T€J. 3aKOH
COXpPAaHEHUS MEXAaHUYECKOH
SHEPTruu

HOSIOp

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

21.

JlaGopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C H3MCHEHUEM
MEXaHHUYECKOW SHEPTHH Tella Ha
MPUMEpPE PaCTIKCHUS
PE3UHOBOTO JKI'yTa

HOSIOp

22,

KonTponbnas pabota no teme
«Kunemaruka. /lunamuxka.
3aKOHBI COXpaHEHUS B
MEXaHUKE»

HOSIOp

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

23.

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKO N
Teopuu. bpoyHosckoe

HOSIOp

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

nskenue. Auddysus

Xapaxkrep JIBHKECHUS U

B3aUMO/ICHCTBUS YaCTHI] HOSIOp
24. BemiecTBa. Mojenu cTpoeHust b
ra3oB, KUIAKOCTEH U TBEPABIX TEI
Macca monekyn. KonuuectBo
nekao
25. BemiecTBa. [locrosaHHas
ABoraapo pb
TermmoBoe paBHOBECHE.
" neKao
26. Temneparypa u €€ u3MepeHue.
[IIxana remneparyp Llenbcus pP
Wneanpusnii raz 8 MKT. nexad bu6moreka [IOK
27 OcHoBnoe ypaBHeHne MKT pb https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIepaTtypa Kak
Mepa cpeiHel KUHETUYEeCKOM
28. 3H§erII)/I iBI/I}KeHI/IH MOJIEKYII. Aexad bubnuorexa LIOK
jus https://m.edsoo.ru/ff0c511e
YpaBHenue Menpeneena-
Knaneiipona
3axoH JlanpToHa. ['a30BbIE nexad
29. 3aKOHBI pb
JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH nekao
30. MeXIy mapaMeTpaMu COCTOSHUS pb
Pa3peKEHHOTO Ta3ay
N3ompornieccsl B uacalbHOM rase neka6 | BuGmiorexa LIOK
31 u ux rpaguriecioe pb https://m.edsoo.ru/ff0c570e
MIpEeACTABICHUE
BuyTpenHsis sHeprus
TEPMOJUHAMUYECKON CUCTEMBI 1 nexkad | bubmmoreka [JOK
32 CrOcOOBI €€ U3MEHEHHUS. pb https://m.edsoo.ru/ff0c5952

KoauduecTBo TemnoTel u pa60Ta.



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

Buyrpenussa sHeprus
OJIHOATOMHOTO HJICAJIBHOIO Ta3a

33 BYUIEL TeILIONehe At nekab | bubmmoreka IJOK
' s pea pb https://m.edsoo.ru/ff0c5c36
VY ennrHag TEMIOEMKOCTD
34 BemecTBa. KonnmuecTBo TEIIoThl saBap | bubmmorexa [JOK
' IpU TeIuIonepeaaye. b https://m.edsoo.ru/ff0c5c36
AmabaTHBIN MpoIecC
I N
35 , Zgzbliﬂ ;iiii;;gﬁoﬂHHaMHKH STHBAP bu6mmoreka [IOK
' H30Hp0ieccaM b https://m.edsoo.ru/ffOc5efc
Heo0
36 €0 sa:HgOSTz ?ZZHSCCOB B STHBAP bu6mmoreka [IOK
IIpu . DT u KOH
' T:pioinHaMﬂiﬂ b https://m.edsoo.ru/ff0c6230
IT i KII
37 TeII)TI;III:;I(/)H;I II\I/IeaI/IIIj:Il:sz I/LI[I/IKJII[Ka HO ansap | bubmmorexa [IOK
' 1t ero KITT ’ P b https://m.edsoo.ru/ff0c600a
DKOJIOTHYECKHE TPOOIEMBI
38 gggg;i:);fgl;iéK suBap | bubmuoreka [JOK
' Monexyspras husika b https://m.edso0.ru/ff0c6938
OCHOBBI TEPMOIMHAMHKI
K 0
o | o e o
' OCHOBHyTeszHHHaMHKI;» b https://m.edsoo.ru/ff0c6a50
II 0
40 Koall{3 O:Hfaaglj;]: a;ii[: €HHE U (beBpa bubmorexa I[IOK
' KHHEHHC T p b https://m.edsoo.ru/ff0c63b6
a1 216210):22?{:;102 OTHaOCHTeHLHaH deBpa | bubmmoreka [[OK
' yxa. b https://m.edsoo.ru/ff0c64d8

Hacsiennsiit nap
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https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

Teepunoe Teno.
Kpucranmnmaeckue u amopdHbIe

Tesa. AHU30TPOIIHS CBOKCTB ¢deBpa | bubmmorexa [IOK
42. KpucTa/UIoB. XKuakue b https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMEHHbIE
MaTepuaibl
[inaBneHue U KpUCTATUIU3ALIMSL.
43 VnenvHast TCHJ‘II())Ta HJ'I&BJ'IGPIIII/ISI. Gespa | bubmioreia LIOK
' b https://m.edsoo.ru/ff0c6708
Cyb6numariust
deBpa | bubmmorexa [[OK
44. YpaBHeiHe TeILI0Boro baarica b https://m.edsoo.ru/ff0c6820
3auetr «MexaHuKa.
deBpa
45, MounekynsapHas ¢puzrka. OCHOBBI T
TEPMOTUHAMUKID)
DnekTpusanus Tenl.
46 9neKTqueﬁKmf3apﬂn. JBa Buaa (espa | bubmmorexa HOK
' b https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKUX 3apsAI0B
[IpoBOAHMKH, AUITIEKTPUKHU U
MOJIYIPOBOAHUKH. 3aKOH deBpa | bubmmoreka [JOK
4t COXpaHEHHUS DIIEKTPUUECKOTO b https://m.edsoo.ru/ff0c6bcc
3apsna
B3anmoneuncTBue 3apsiioB. 3aK0H MapT
48 KyJIOHa.HToqeqHHI/fp ) ’ bubmmorexa LIOK
' 3 https://m.edsoo.ru/ff0c6ce4
ANEKTPUYECKUU 3apsi]T
Hanpsxk€nnocTh MapT
3IEKTpUUECKOro noid. [Ipuanun bubmuoreka [JOK
49. CYTEPIIO3UIIHH dJICKTPHYECKUX https://m.edsoo.ru/ffOc6df2
nosiey. JIMHUY HaNpsHKEHHOCTH
Pabota cun MapT BuGmnorexa LIOK
50. SJICKTPOCTATUYCCKOI'O IOJIA.

Ilorenmuan. Pa3zHocts

https://m.edsoo.ru/ff0c6f00
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IIOTCHIMAJIOB

51.

[IpoBOIHUKY U TUAJIEKTPUKHU B
3JIEKTPOCTATUYECKOM IIOJIE.
JusnekTpuueckas
IIPOHULIAEMOCTb

MapT

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7018

52.

OnextpoeéMkocTsh. Konnencarop.
DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIeHCcaTopa. DHeprus
3apsHKEHHOTO KOH/IEHCATOpa

MapT

bubmnoreka LIOK
https://m.edsoo.ru/ff0c72c0

53.

JlabopaTtopHnast pabota
"N3mepenue 3MeKTpoEMKOCTH
KoHAeHcaTopa"

MapT

54,

[TpunIMn neicTBus n
MIPUMEHEHHE KOHJICHCATOPOB,
KOIHMPOBAJILHOTO afapara,
CTPYWHOTO MPUHTEPA.
DIIEKTpOCTaTUUYECKAs 3alUTA.
3azeMIIeHHe MEeKTPOIpruOOpOB

anpen

55.

DIJIEKTPUYECKHUI TOK, YCIOBHUS
€ro CyIeCTBOBAHUSI.
IlTocrostaubi TOK. CHuia Toxa.
Hanpsioxenue. ConpoTuBieHuE.
3akon OMa uig ydacTKauenu

amnpen

56.

[TocnenoBarensHOE,
napajuielbHO€e, CMEIIaHHOE
COE/IMHEHHUE MTPOBOJHUKOB.
JIabopatopHasipaboTta
«M3ydyeHnecMeIIaHHOT0CoeInHe
HUSPE3UCTOPOB»

0.5

amnpen

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

57,

PabGora u MOIIIHOCTH
QJICKTPUYICCKOT'O TOKaA.

anpen

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838
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https://m.edsoo.ru/ff0c74f0
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3akon/xoynsa-Jlenna

58.

3axon Oma Ju1s [OJIHOM
(3aMKHYTOM) 3JIEKTpUYECKON
uenu. KopoTkoe 3aMbIKaHueE.
JIaboparopHas paboTa
«3mepenne 3/1C uctounuka
TOKa M €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

ampen

bubmnoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59.

O6006maromuit ypok
«DNEKTPOTMHAMHKAY

ampen

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

60.

DneKTpOHHas IPOBOJAUMOCTb
TBEPABIX METAJLIIOB.
3aBUCUMOCTb COTIPOTUBIICHUS
METaJUIOB OT TEMITEPATYPHI.
CBepxXnpoBOIMMOCTh

ampen

61.

DJIEKTPUYECKUHU TOK B BaAKyyMe.
CBoHCTBA IIEKTPOHHBIX TYYKOB

anpen

62.

[TonynpoBOAHUKH, UX
coOCTBeHHas U MpUMecHas
MpoBOAMMOCTh. CBOMCTBA Pp—N-
nepexo/a.
[TonynpoBOAHUKOBBIETPUOOPHI

Man

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

63.

DNEeKTPUYECKUH TOK B pacTBOpax
U pacIijiaBax 3JIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS UCCOIIUAN
1. DNEKTPOJIU3

Mman

bubnuorexa [JOK
https://m.edsoo.ru/ff0c82ba

64.

DNEeKTPUYECKUH TOK B raszax.
CaMOCTOSTENLHBIN U
HECAMOCTOSITEIIbHBIN Pa3psi.
Monnus. [1mazma

Man

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae
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DneKkTpuuecKue mpudopsl U Mai
65 YCTPOMCTBA U UX IIPAKTUYECKOE 1 Bbubmuotexa [JOK
' PUMEHEHHUE. https://m.edsoo.ru/ff0c86fc
[IpaBunaTexHUKHOE30IaACHOCTH
KonTtponsHas pabota o Teme Maii
66 «Qnekrpocratuka. [1ocTosHHBIMI 1 1 bubnuoreka [IOK
' ANIEKTPUYCCKHiA TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEaaX»
67 3aueT «ONeKTPOIMHAMUKA 1 Mai bubnuoreia LIOK
' por https://m.edsoo.ru/ff0c8f6c
KonTtponsHO-011€HOYHAS
68. MpoIeypa B paMKax 1 1
MPOMEKYTOYHOM aTTECTALINU
OBIIEE KOJIMYECTBO YACOB I1O0 68 5 4
I[TPOTPAMME
11 KUIACC
Kouan4yecTBo yacos Jlata JJIeKTPOHHbIE HU(PPOBbIE
Ne i/t Tema ypoka Kontpoabubie | IlpakTHueckue oOpa3oBaTe/ibHbIE
Bcero U3y4YEeHUs
padoThI padoThI pecypcbl
[ToBTOpEHNE OCHOBHBIX NOHITHI U
1. 1 CEHTSOPh
MeTOJI0B Kypca ¢puszuku 10 xmacca
2. JluarHoctuueckasi KOHTpoJIbHas paboTa 1 1 CEHTAOPh
[TocTosiHHBIE MAarHUTHI M UX
B3auMoeiicTBUEe. MarHUTHOE II0JIE. bu6mmoreka [JOK
3. . 1 CEHTSAOPh
BekTop MarHuTHOM UHIYKIMH. JIMHIN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKIIUU
o | Onun opereas Buamonenenne | 1 cesmatps | PHOMOTeRa LIOK
' petead. A P https://m.edsoo.ru/ff0c98fe
MIPOBOJHUKOB C TOKOM
S. JlaGopatopnas pabota «3yueHue 1 1 ceHta0pp | bubmmorexa [JOK



https://m.edsoo.ru/ff0c86fc
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https://m.edsoo.ru/ff0c8f6c
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MAaravTHOI'O ITOJIA KaTylIKU C TOKOM»

https://m.edsoo.ru/ff0c98fe

JleiicTBue MarHUTHOTO TOJI Ha
IIPOBOJHMK ¢ TokoM. Cuita Amnepa.
Jlaboparopras pabota «VcciienoBanue
JCVCTBYS TIOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOMY

CEHTSI0ph

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME€ MarHUTHOTO TOJISI HA

JBIDKYIIYIOCS 3apSDKCHHYIO YaCTHILY.
Cuna Jlopenua. Pabota cumnsl Jlopenua

CEHTSIOph

bubmmoreka [{OK
https://m.edsoo.ru/ff0c9df4

DOnexkTpoMarHuTHas HHAYKIus. [loTok
BEeKTOpa MarHuTHOM uHAYKIMH. IJC
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
nHaykuun @apanes

CEHTSIOph

JlabopaTtopHas pabota «lccnenoBanne
SIBIICHHSI DJICKTPOMArHUTHOW MHITYKITUH)

CEHTSIOph

bu6moreka [IOK
https://m.edsoo.ru/ff0cal50

10.

NHAyKTUBHOCTB. SIBI€HNE CAMOUHIYKIIUH.

OJIC caMOMHAYKIIUU. DHEPTUs
MAarHUTHOTO TIOJISI KATYIITKA C TOKOM.
DNIEeKTPOMAarHuTHOE IOJIe

OKTSIOpB

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

11.

TexHuyeckue yCcTpoicTBa U uX
MIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUTBI, HIEKTPOABUTATENb,
YCKOPHUTEINN JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS MeYb

OKTSIOpb

12.

O6006maromuii ypok «MarHutHoe mnose.
DNEeKTpOMAarHUTHAs UHIYKLIHS»

OKTSIOpb

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

13.

KonTtponpHas pabota o Teme
«MarautHoe noJje. DJIeKTpOMarHuTHas
WHAYKIHS

OKTSIOpb

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0cad58

14.

CB00OOaHBIE MEXaHUYECKUE KOJIeOaHus.
I"apmonnueckue koiebanus. YpaBHEeHUE

OKTSIOpb

bu6nmoreka [JOK
https://m.edsoo.ru/ff0caf06
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TapMOHUYECKHX KOJIeOaHHUH.
[IpeBpatenue s3uepruu

15.

Jlaboparopras pabota «HccienoBanue

3aBMCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUi

rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChbl
rpy3a»

OKTA0pb

16.

Konebarenpubd KOHTYp. CBOOOJHBIE
AIIEKTPOMAarHUTHBIE KOJeOaHus B
U7eanbHOM KOJe0aTeIbHOM KOHTYpE.
AHaIOrus MeX1y MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KOJI€OaHUSIMU

OKTSI0pb

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb820

17.

®opmyna TomMcoHa. 3aKOH COXpaHEHUS
SHEPTHUH B UICAITLHOM KOJIe0aTeTbHOM
KOHTYype

HOSIOpb

bu6moreka [IOK
https://m.edsoo.ru/ffOcb9c4

18.

[IpencraBnenue o 3aTyxXarmmx
KoJieOaHusX. BeIHYX/ICHHBIC
MexaHnJecKHe Koyebanus. Pe3oHaHc.
BriHYX/IeHHBIC AIIEKTPOMArHUTHBIE
KoJIeOaHus

HOSIOPH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

19.

[Tepemennbid Tok. CUHYCOUIaTbHBIA
MepeMEeHHbIA TOK. MOIIHOCTh
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JCUCTBYIOIIEE 3HAUEHHE CUJIBI TOKA U
HaMPSKEHUS

HOSIOPB

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

20.

Tpanrcdopmarop. [IpousBocTso,

nepenava u NoTpedIeHue dIEKTPUIECKON

SHEPruu

HOSIOPb

21.

YCTpOﬁCTBO " MPAKTUICCKOC MMPUMCHCHUC

IEKTPUYECKOT0 3BOHKA, T€HEPATOPA
IIEPEMEHHOTO TOKA, TMHUU
NIeKTponepeaay

HOSIOPb

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324
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DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE
anexkTpo3Hepruu. Kynerypa

22. HOSI0Pb
WCIOJIb30BAHUS JICKTPOIHEPTHH B
MMOBCEIHEBHOU KU3HU
MexaHW4ecKue BOJIHBI, YCIOBUS
23 pacnpoctpanenus. [lepuoa. CkopocTb o6 bubmmoreka [{OK
. HOSIOPb
pacripoCTpaHEHUS U JJIUHA BOJIHBI. P https://m.edsoo.ru/ff0cca54
[Toniepeunsie U MPOIOTBHBIE BOJTHBI
3ByK. CKOpOCTh 3ByKa. | pOMKOCTh 3ByKa. bubnuorexa [JOK
24, HOSIOpb
Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIeKTPOMAarHUTHBIE BOJHBI, X CBOMCTBA
25 CKO l[Z)c IlIxana saexTpoma ekab Bubnuorexa LIOK
. U CK: Tb. 1k JICKTPOMArHUTHBIX KaOpb
p p AeKadp https://m.edsoo.ru/ffOccfe0
BOJIH
[IpUHLKIIBI PagUOCBI3U U TCICBUICHHUS.
26. PHHIL pa a nekabppb
PazButue cpencts cBsa3u. Pagnonokamus
KonTtponbnas padota «Konebanus u bubmuorexa [JOK
27. nekabpb
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
3auer «OnkrpoauHamuka. Komebanus u
28. JeKkabpb
BOJIHBI»
[IpsMonmHeHOE pacIpoCTpaHEeHHUE CBETa
29 P . 5 . ,Ti ep . ka6 bu6mmoreka [JOK
. B OJTHOPOJHOM ¢ . ToueuHpIii KaOpb
AHOPOA bt A P https://m.edsoo.ru/ff0cd350
HMCTOYHHK cBeTa. JIyd cBeTa
OTtpakeHue cBeTa. 3aKOHBI OTPAKCHHS
30 P 0 5 P B 5 bu6mmoreka [JOK
. ceera. [locTpoeHne n300pakeHUHU B exa0dpb
P P A P https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3epKajie
IIpenomnenue ceeta. [loHOE BHYTpEHHEE
31 P 1 . yIP 6 bubmuoreka [JOK
. oTpaxkeHue. [IpenenbHbIW yro1 MoJIHOTO exa0dpb
P pel " A P https://m.edsoo.ru/ffOcd 76
BHYTPEHHETO OTPAKCHHUS
39 JlaGopaTopnas pabota «3mepenune 6 bubnuorexa [IOK
. exa0dpb
MoKa3aTess MPEIOMIICHHSI CTEKIIa» A P https://m.edsoo.ru/ff0cd67a
33. JIunssl. [locTpoeHnune u3obpaxeHuit B nexaopb bubnuorexa [IOK
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nuH3e. PopMmysia TOHKOM JIMH3HI.
VYBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopras pabota «HccienoBanue

34. . . STHBaph
CBOMCTB M300paKEHUH B JIMH3aX)
Hucnepcus ceera. CIIOXKHBIN COCTaB
35. oenoro ceera. L[Ber. JlabopaTopHas STHBaph
pabota «HabmroneHne 1ucnepcun CBeTay
HNutepdepenuns ceera. Judpakuus cera.
36 I (1)1:1) p0 ast perié qulii)o epeYHocC a bubmmorexa LIOK
. ndpakuoHHas pemérka. [lomepedHocts STHBaph
P P p P https://m.edsoo.ru/ff0ced22
cBeTOBBIX BOJH. [lomsipu3anus cBera
Ontruueckue mpuOOphl M YCTPOUCTBA U
37. PHDOPEL 1 yETIP SIHBaph
YCIIOBHUS WX 0€301aCHOTO IPUMEHECHUS
['paHUIBI MPUMEHHUMOCTH KJTACCHICCKON
38 Ie) a 112100 aThl CIIEHUAIBHOU a bubmorexa [IOK
. MEXaHUKH. TyJaThl CIICITUATBHON STHBaph
Y . P2 https://m.edsoo.ru/ffoctee62
TEOPUU OTHOCUTEIIHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
39 3ameieHHE BpeMe ; cIc)) alleHue a bubmmorexa LIOK
. MeJUIEHUE BPEMEHH U COK HU SIHBaph
8 P pam P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOU
40 p C YR p S de bu6mmoreka [JOK
. yacTulbl. CBS3b MAacChl C SHEPTUEH U BpaJib
" P P https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPIHsl MOKOS
KontponpHas padota «Ontuka. OCHOBBI bubnmuoreka [JOK
41. . deBpaib
CIENUAIBHON TEOPHUH OTHOCHTEIHHOCTHY https://m.edsoo.ru/ffOcf6f0
®otounbl. opmyna [1nanka. Dueprus u bubnunoreka [JOK
42. deBpaib
UMIyJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
43 OTtkpsiTHE U HccaenoBanue GoTodddexTa. o bubnunoreka [JOK
. eBpalib
Omnpitel A. I'. CToneroBa P https://m.edsoo.ru/ffOcffc4
3akonsl poTodhdexTa. YpaBHEHUE
- (Ii P P bubnmuoreka [JOK
44, OuHiTenHa 11 porodppexra. «KpacHas beBpaib

rpanuna» Gortosdpdexra

https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

Hasnenue ceera. OnbiTel [1. H. JIeGenena.

bubmuoreka [JOK

4. XUMHYECKOE JIEUCTBUE CBETA enpars https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpouCcTBa U IPAKTUYECKOE

46. npuMeHeHue: (oTodaeMeHT, (GOTOTATIHK, deBpaib
CoJIHEYHast OaTapesi, CBETO IO,

Pemrenue 3amgau mo reme «JI€MEHTHI bubnuorexa [JOK

47. . deBpaib
KBAHTOBOM OIITHKU https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. OmnbIThI MapT

48. Pezzpq)opﬂa 0 PACCESTHUIO O-YaCTHII. ’ bubmmorexa LIOK

https://m.edsoo.ru/ff0d091a
[Inanerapnas Mozaenp aroma
MapT bubnuoreka [IOK

49. | Hocrynatsi bopa https://m.edsoo.ru/ffod0afa
Nznyaenue u noromenre OTOHOB MPHU MapT

50. nepey;one aToma ¢ ogjioro yiOBHSI 3H€113)FI/II/I ’ Bubnuorexa LIOK

g https://m.edsoo.ru/ff0dOafa
Ha pyroi. Buasl cekTpos
BosHoBEIE cBOMCTBA yacTUIl. BOJHEI e MapT
51 bpowuis. KopnyckynsipHO-BOJTHOBOW bubmuorexa [JOK
' nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTKpbITHE PATHMOAKTUBHOCTHU. OMBITHI
52. Pe3:;)¢)opﬂz 1fo OTIPEICTICHUIO COCTaBa MapT bubmmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaMOaKTUBHOTO U3ITY4YCHHUS
CaoucTBa anbda-, 6era-, raMmma-

53. u3ny4yeHus. BiusHue paanoakTUBHOCTH Ha MapT
KUBBIE OPTaHU3MBI
OTKpBITHE TPOTOHA U HEHUTPOHA.

54, W3oTonsl. Anbda-pacnaj. DIeKTPOHHBIN U p—— bubnuoreka [IOK
MO3UTPOHHBIW OeTa-pacnaj. ['amma- https://m.edsoo.ru/ff0d1162
U3Iy4YeHue

55 DHeprusi CBSI31 HYKJIOHOB B sIJIpe. p—— bubnmoreka [JOK

SnepHble peakuuu. nepHbIN peakTop.

https://m.edsoo.ru/ff0d1356
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[TpoGnembl, TepCreKTUBEI, SKOJIOTHUECKUE
aCIEKTHI SEPHOU SHEPTETUKHU

56.

OnemeHTapHble yacTULbl. OTKpPBITHE
Mo3UTpoHAa. MeTo 1l HAOTIOCHUS U
PErucTpanyu 3J€MEHTAPHbIX YaCTHUL.
Kpyrnslii cton «@yHaaMeHTAIbHbIE
B3aMMO/ICUCTBHS. ENMHCTBO pu3ndeckon’
KApTUHBI MUPa»

anpelb

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

S7.

3auet «OnTtuka. KBanroBas ¢usuka»

anpelb

58.

Dransl Pa3BUTHA aCTPOHOMMUMU.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHE ACTPOHOMUH. Bu1 3BE€31HOTO
Heba. Co3Be3nus, IpKUe 3BE3/IbI, TUTAHETHI,
nx BuguMoe asmxkenne. ComHeunas
cucrema

anperb

59.

Counnie. CotHeuHas aKTUBHOCTD.
Hctounuk sHeprun CoJiHIla U 3BE3]T

anpenb

60.

3B€3/1bl, X OCHOBHBIE XapaKTEPUCTUKH.
3BE3BITIABHON MOCIEA0BATEIIBHOCTH.
Buyrpennee crpoeHue 3BE3/1.
CoBpeMeHHbIE TPEICTABICHUS O
MIPOUCXOXKACHUH U 3BoJronnK CoJIHLA U
3BE3]

anpenb

61.

Mineunbin [Iyre — Hama [Manakruka.
[Tonoxenue u nuxkenue ConHua B
l'anaktuke. ['amaktuku. YepHbiE ABIPHI B
siIpax rajJjakTUK

anpenb

62.

Bcenennas. Pa30Oeranue ranaktuk. Teopus
bousmoro B3peiBa. Pennkrosoe
n3iydeHue. Meraranakrtuka. Hepelenusie
po06seMbl aCTPOHOMUU

anpenb



https://m.edsoo.ru/ff0d0e38

63.

KonTpomnpHas padora «IeMeHTBI
ACTPOHOMMH U aCTPO(PUIUKI

Man

64.

O6o6maromuit ypok. Ponb pusuku u
aCTPOHOMHH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMATbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YeJIoBeKa

Man

65.

O6o06matomuii ypok. Poss 1 mecto
(bM3UKHU U ACTPOHOMUH B COBPEMEHHOM
Hay4YHOU KapTUHE MHpPa, B HOPMUPOBAHUHI
MPEACTABICHUHN O PU3NYECKON KapTHUHE
MHpa

Man

66.

O6o6maromuit ypok. Mecto gusndeckoit
KapTHUHBI MUpPa B 001EM Py
COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEJICTABICHUN O IPUPO/IE

Mau

67.

Pe3epBHbIil ypok. MarHuTHOE 10JIE.
DJIeKTpOMarHuTHas MHAyKuus. OnTuka.
OCHOBBI cIEMATIBHOW TEOpUHU
oTHocHuTelbHOCTH. KBaHTOBas dusuka.
DJIeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH

Mau

68.

KoHTposapHO-011eHOYHAS ITPOLIEypa B
pamMKax MpoMeKyTOYHON aTTeCcTaluu

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHA OCHOBHOU

10 KJIACC

OBPA3OBATEJIbHOM ITIPOT PAMMBI

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001IEro 00pa3oBaHMsA

10.1

JleMOHCTpHpOBAaTh HA NpUMEpax pojab U MecTo (MUK B (OPMHPOBAHUU
COBPEMEHHOM HAydyHOM KapTHHBI MHpA, B Pa3BUTHM COBPEMEHHOM TEXHUKH U

TE€XHOJIOTHH, B IPAKTUYECKOM NEATEIBHOCTH JIFOACH

10.2

YYnUTEIBATH I'paHHIbI MMPUMCHCHU A HN3YYCHHBIX (1)I/ISI/I‘~IGCKI/IX MO)IGJ'IGI\/'II
MaTepHuajgbHas TOuKa, MHepLUUaibHas CUCTEMa OTCYETa, aDCOIIOTHO TBEPAOE TEJO,
I/II[GEU'IBHI;Iﬁ ra3; MoJcCjin CTPOCHUS ra3os, )KI/II[KOCTGI71 n TBép)IHX TCII, TOYCUHBIHN

ANEKTPUYECKHH 3apsil — PU pelIeHUH (PU3NUECKUX 3a/1a4

10.3

Pacnio3naBaTth (usnueckue sBJIeHUs (IPOIECChl) U OOBACHATH MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYISPHO-KUHETUUECKON TEOPUHU CTPOEHHUS BElleCTBa U
ANEKTPOJUHAMUKHU: PABHOMEPHOE U  PaBHOYCKOPEHHOE MpPSAMOJIMHENHOE
JBUKEHUE, CBOOOJHOE TMaJieHue TeJl, IBWKEHUE M0 OKPYKHOCTH, HHEpUus,
B3auMoJiericTBue Tel; auddy3us, OpoyHOBCKOE IBIKEHUE, CTPOCHUE KUIAKOCTEH
U TBEPABIX TN, W3MEHEHHEe oObEéMa Tel TpU HarpeBaHWM (OXJIAXKICHUH),
TEIUIOBOE paBHOBECHE, UCHApEHHE, KOHJIEHCAlusl, MIaBJIeHUe, KpUCTaJUIM 3allus,
KHUIIEHHE, BJIIAXKHOCTh BO3/yXa, MOBBIIIEHUE JaBJICHUS Ta3a MPU €ro HarpeBaHuu
B 3aKpBITOM COCYyJE, CBSI3b MEXIy IlapaMeTpaMH COCTOSIHHMSI Trasza B

M30IIpoIieccax; ICKTPU3ALUS TeJl, B3aUMOJICHCTBUE 3aps 0B

10.4

OnuceiBaTh MEXaHHYECKOE JBYMKCHUC, HCIIOJIb3Ys (1)I/I3I/ILI€CKI/IG BCIINMYHMHBI:
KoopauHaTta, IIyTh, INEPEMCHICHUC, CKOPOCTH, YCKOPCHHE, Macca TE€jia, CHJIA,
HUMITYJIBC TC€JIa, KWHETHYCCKasd SHCPIrusa, NOTCHUHAIbHAsA SHCPIrusaA, MEXaHUUYCCKaAA
pa60Ta, MCXaHHUYCCKasds MOINHOCTh, IIpH OIIMCAaHWH IIPaBUJIBHO TPAaKTOBATb
(I)I/ISI/I‘IGCKI/Iﬁ CMBICJI HCIIOJIB3YyEMbIX BCJIIMYUH, HX 0003HAYEHUsT U CAUMHUIIBI,
HaxXoJUTb (bOpMyJ'IbI, CBA3BIBAOIINC TAHHYIO (1)I/ISI/I‘IGCKYIO BCIIMYMUHY C APYIr'UMU

BCINYHNHaMUN

10.5

OnuceBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA Tel U TEMJIOBbBIC SABJICHUA,
HCIIOJIB3 YL (bHSI/I‘ICCKI/Ie BCIIMYUHBI: OABJICHUC Ta3a, TEMIICpaTypa, CpCAHIAA
KHMHETHYCCKAad SHCPIrud XaO0OTUYCCKOTO ABUKCHUA MOJICKYJI, CPCAHCKBAApAaTUIHAA
CKOPOCTb MOJICKYJI, KOJMYCCTBO TCIUIOTBHI, BHYTPCHHAA SHCPIU-d, pa60Ta rasa,
KOS(I)(l)I/IHI/ICHT MMOJIE3HOTO [JE€HCTBUS TEMJIOBOIO ABUTrareiid, IpH OIMCaHHUHN
IMPpaBUJIBHO TPAKTOBATb (1)I/I3H‘IGCKHI>'I CMBICJI HCHOJIB3YyEMbBIX BCIWYHUH, HUX
0003HAUYCHUS U CAWHUIBI, HaXOAUThb (I)OpMYJ'ILI, CBA3BIBAKOIIUC JAaHHYIO

(I)I/I3I/I‘-IGCKyIO BCIIMYUHY C JPYTUMHU BCIIMYHUHAM

10.6

OnuceIBaTh HU3YUCHHBIC JJICKTPUYCCKUC CBOIMCTBa BEIECTBA U QJICKTPUYCCKHUC

SABJICHHUA (HpOI_ICCCLI), HCIIOJIB3YyA (I)I/ISI/I‘-ICCKI/IG BCJIIMYHHBI: Z-)J'ICKTpI/I‘-ICCKI/Iﬁ 3apsan,




JNEKTPUYECKOE I10JIE, HAIPSKEHHOCTD I0JIs, ITOTEHIMAJ, PA3HOCTh ITOTEHIMAJIOB;
IpU ONHUCAHUM TPABWIBHO TPAKTOBAaTh (PU3MUYECKHI CMBICT HCHOJIB3YyEMBIX
BEJIMYUH, UX OOO3HAYCHHMS W EIUHHUILBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE

JaHHYIO (PU3MYECKYIO BETMYUHY C JPYTUMU BEIMYUHAMHU

10.7

AQHAIM3UPOBATh (PU3WYECKHE TMPOLECChl W SBJICHUSA, HUCHOIB3yS (U3HUSCKUE
3aKOHBI U IPUHUMIIBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAaHEHUS MEXaHWYECKOM JSHEpPruM, 3aKOH COXPAaHEHUs HMIYJbCa,
NPUHIUIT CYNEPHO3UIIMN CHJI, MPUHIUII PABHONPABUS HHEPUHUATBHBIX CHCTEM
OTCYETA; MOJEKYISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHSI BEUIECTBA, TIa30BbIE
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTrUM TEIUIOBOTO ABMKEHHS MOJIEKYI C
a0COIOTHON TeMIlepaTypoi, NEepBbI 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsAna, 3akoH KynoHa; mpu 3TOM pa3iauyarh CIOBECHYIO
(hopMyTUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPAXKEHHE W YCIOBHS (TpaHUIBI,

00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATD OCHOBHBIE MPUHIUIIBI ACUCTBUSA MAalllUH, MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB; pa3inuaTh YCIOBUS UX OE€30MACHOTO HCIIOJIb30BaHUS B IOBCETHEBHOM

KHU3HHU

10.9

Brimomaare OKCIICPUMCHTEI 110 UCCIICTOBAHUTIO (1)I/I3I/II-IGCKI/IX SIBJIEHUU U mponeccoB
C MCTIOJIB30BAHMUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH 3TOM (POpMYITHpPOBATH
npoosieMy (3a1a4y) ¥ TUTIOTE3Y YUeOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3

MPEI0KEHHOT0 000PYA0BAHUS, TPOBOJUTH OIBIT M (POPMYITHPOBATEH BHIBOIBI

10.10

OcyuiecTBIATh NPsSMbIE U KOCBEHHbIE H3MEPEHUS (PU3UUECKUX BEJIUYUH; IPU STOM
BBIOMPATh ONTUMANBHBIN CIOCO0 U3MEPEHUS U UCTOJIb30BaTh U3BECTHBIE METO/IbI

OLICHKH MOTPEIIHOCTEN U3MEPEHU I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXY (PU3NUECKUMH BEIMYUHAMU C UCTIOJIB30BAHUEM
OpSIMBIX M3MEPEHHMH; MPH 3TOM KOHCTPYMpPOBaTh YCTAHOBKY, (PUKCHUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCHUMOCTH (M3MYECKUX BEJIMYMH B BUJE TaOIUI] U

l"pa(bI/IKOB, ACJIaTh BBIBOJBI IO pE3YJIbTaTaM UCCIICAOBAHUA

10.12

CO6J'IIO,Z[aTL IIpaBHJIa 0€e30I1aCHOTO Tpyda 1OpHu HTPOBCACHUU I/ICCJ'IC,I[OBaHI/Iﬁ B
paMKax yqe6Horo OKCIICpUMCHTA, y‘Ie6HO'I/ICCHe,I[OBaTeHBCKOI71 n HpOGKTHOfI
ACATCIIbHOCTH C HCIIOJIB30BAHUCM HU3MCPHUTCIIbHBIX YCTpOﬁCTB n J1a6opaTopHoro

000pyn0BaHUS

10.13

Pemate paC‘{éTHLIe 3aJlaud ¢ SIBHO 3aJaHHOM (I)I/I3I/I‘ICCKOI71 MOJCIIbI0, UCIIOJIb3YH
(I)I/ISI/I‘IGCKI/IG 3aKOHBI U ITPUHIUIIBI; HA OCHOBC aHAJIM3a YCJIOBUA 3adavU BBI6I/IpaTB
(I)I/ISI/I‘IGCKYIO MOJCIIb, BbIACIATH (1)I/I3I/I‘IGCKI/IG BCIIMYHMHBI U (pOpMy.]'ILI,
HeO6XO,[[I/IMLIe I eé peuicHus, MpoOBOANUTH paC‘léTLI U OOCHHBATH PCAJIBHOCTb

IMOJIYYCHHOTI'O 3HAaUCHUA (I)H3quCKOﬁ BCIIMYHHBI

10.14

Pemate kauecTBEHHBLIEC 3aJayu: BBICTpAanBAaTh JIOTUYCCKHU HCIIPOTHBOPCUYNBYIO
HETIOYKY paCCY)K,Z[eHI/Iﬁ C 01'I0p0171 Ha H3YUYCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTU U

(I)I/I3I/I‘-IGCKI/IC SABJICHUA




10.15

Hcnonb30BaTh mpu pemieHuH Y4eOHBIX 3a7ad COBpEMEHHBbIC WH(GOPMAIMOHHEIE
TEXHOJIOTHM JJI TIOMCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU U NPEACTABICHUS
yu4eOHOM W HaydyHO-TIOMYJISPHOW WHGPOpPMAIUH, TMOJYYCHHOW U3 Pa3IUYHBIX

HMCTOYHUKOB; KpUTHYECKH aHATH3UPOBATH TOTyIaeMyto HH(OPMAIIHIO

10.16

[IpuBouTE NpUMEpPHl BKJIaJa POCCUMCKUX U 3apyO0eXHBIX YYEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOIIETO MHpa, B pPa3BUTHE

TEXHUKH U TEXHOJIOTHH

10.17

Hcnonn3oBarn TCOPCTUUCCKHUEC 3HAaHUA I10 (1)I/ISI/IK€ B HOBCGILHCBHOﬁ KHU3HU IJIA
obecrieyeHnss 0€30MACHOCTH TpPHU OOpAIICHWH C TPUOOPAMU M TEXHHYECKUMHU
yCTpOMCTBaMHM, JIJIsl COXpAaHEHUS 3/10pPOBbsSI U COOMIOEHHS] HOPM SKOJIOTHMYECKOTO

MOBEACHUS B OKPYKAIOLIEH cpelie

10.18

PaGorate B Tpymnme ¢ BBINOJHEHHEM PAa3JIUYHBIX COIHAIBHBIX POJICH,
IJIAHUPOBATh PpabOTy TPYIIBI, pPAIMOHATBHO pPAaCHpEAessITh OO0S3aHHOCTH U
IUIAaHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYAlUSX, aJICKBATHO OLICHUBATh

BKJIA]] KaXKJIOTO M3 YUaCTHHUKOB TPYIIBI B PEIICHUE PACCMAaTPUBAEMOMN MPOOIEMBI

11 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o0mero odpa3oBaHusi

111

JleMoHCTpHpoBaTh Ha mpUMepax pojib U MecTo (U3UKH B (HOopMHpPOBaAHHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH H
TEXHOJIOTHIl, B MPAaKTUYECKON MAeATEIbHOCTU JIIOJeH, LEIOCTHOCTh U €IMHCTBO

(buznueckoil KapTUHBI MUpa

11.2

Y4auTeIBaTh I'paHHUIbI OPUMCHCHUS HN3Y4YCHHBIX (bl/ISI/ILIGCKI/IX MO,I[CJIeﬁi TOYCYHBIN
3J'ICKTpI/ILIeCKI/II71 3apsand, sacpHad MOACIIb aToOMa, HYKJIOHHas MOACJIb aTOMHOI'O sAapa

IpU pelieHnu GU3NYECKUX 3a1au

11.3

Pacno3naBare Qu3nueckue sBICHHS (TPOLECCH) W OOBACHATH UX HAa OCHOBE
3aKOHOB DJICKTPOJIWHAMHUKHU U KBAHTOBOH (PU3HMKH: DJIEKTPUYECKAsT TIPOBOJUMOCTb,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS TOKa, B3aUMOJICHCTBUE
MarHuTOB, O3JCKTPOMAarHUTHAs WHIYKIUS, JEHCTBHE MAarHUTHOTO TIIOJI Ha
OPOBOJAHUK C TOKOM M JBWXKYIIMICS 3apsii, SJEKTPOMAarHUTHbIE KOJICOaHHS H
BOJIHBI, TMPSMOJIUHEHHOE pPACIpPOCTpaHEHHE CBETa, OTpaKEHHE, MpeloMIICHHE,
uHTepdepeHusa, audpakuus € TONSpU3AIMS  CBETa, JAUCIEPCHS] CBETA,
tboTosnextpudeckuii 3¢pdext (hoTorddekr), cBeToBOE NaBiIeHNE, BOSHUKHOBEHHE
JUHEHYaToro CreKTpa aToMa BOJOPOJAA, €CTECTBEHHAass U HCKYCCTBEHHAs

PaanOaKTUBHOCTDH

114

OnuceIBaTh HU3YUYCHHBIC CBOICTBa BeIIECTBA (BJ'IeKTpI/I‘-ICCKI/Ie, MAarduTHBIC,

OIITUYCCKUC, QJICKTPUYICCKYIO MMPOBOAUMOCTD Pa3JINYHBIX cpen) n




OJICKTPOMAIrHUTHBIC SABJICHUA (HpOLIGCCBI), HCIIOJIb3YyHd (bnanecxne BCIIMYNHBI:
NIEKTPUYECKUI 3apsj, CHila TOKA, NIEKTPUUYECKOE HANPSIKEHUE, AIEKTPUUYECKOE
COTPOTHBIIEHUE, PAa3HOCTh moTeHmuanoB, OJJ[C, pabora ToKa, WHIYKIUS
MarHuTHOTO MoJsl, cwia Awmiepa, cuia JlopeHna, MHIYKTUBHOCTh KATYILKH,
SHEPrusl NCKTPUUYECKOTO U MATHUTHOTO IOJICH, MEePHOJl U 4acToTa KojeOaHuil B
K0J1e0aTeIbHOM KOHTYpE, 3apsii M CHja TOKa B IIPOLECCE TapMOHHUYECKUX
AJIEKTPOMArHUTHBIX KOJICOaHMH, (OKYCHOE paCCTOSHUE W ONTHYeCKas Cuia
JIMH3BI; ITPU OITMCAHUU ITPABUJIBHO TPAKTOBATH (bHBI/I‘{eCKI/If/'I CMBICJI UCITOJIB3YEMBIX
BCIIMYHNH, HUX O603H8,‘-ICHI/I$I N CIWHHIBI, YKa3bIBaTb q)OpMYJII)I, CBA3BIBAIOIIINC

JAHHYIO (PU3UYECKYIO BEJIMUMHY C JPYTHMMH BEJIMYMHAMHU

11.5

OnuceiBaTh H3y4YEHHBbIE KBAHTOBBIE SBJIEHHMS U IMPOLIECCHI, HCIOJIb3Ys
(¢u3nyuecKkre BEIMYHUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI U
4acTOTa CBETA, DHEPrus M HUMIyJIbCc (POTOHA, MEpUOJ MOJypacnajga, dHEprus
CBSI3M aTOMHBIX Siep; IPU ONUCAHUU MTPABUIBLHO TPAKTOBATh (PU3MUECKHUM CMBICIT
WCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAYEHUs U €JMHHUIIbI; yKa3bIBaTbh (HOPMYJIBI,
CBSA3BIBAIOIINE JAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTMMH BeJMYUHAMH,

BBIYHCJIATH 3HAUYCHUC q)HSquCKOﬁ BCIIMYUHBI

11.6

Ananu3upoBath (pU3MUECKHE TMPOLECChl W SBJICHMS, MCIONb3Yysd (U3NUEecKHe
3aKOHBI ¥ MIPUHIMIBL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapalIeIbHOTO
COCJIMHEHUSI TIPOBOJHMKOB, 3aKoH J[koyns — JleHua, 3aKkoH 3J€KTpOMarHUTHOM
WHIYKITMH, 3aKOH TPSMOJIMHEHHOTO PacIpOCTPAHEHHUs CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI TPEJTOMJICHHUS CBETa, ypaBHEHHE ODWHINTEWHA I poTodddekra,
3aKOH COXpPaHEHHUsS PHEPTHH, 3aKOH COXpaHEHHWsI WMITYJbCa, 3aKOH COXPaHCHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXpPaHEHHUSI MacCOBOTO YHCa, MOCTyaThl bopa,
3aKOH  pPaJMOAKTUBHOTO  pacmaza; Mpd 3TOM  pas3iudarh  CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHUE U YCIOBHUS (TpaHUIIbI,

00J1acTH) MPUMEHUMOCTH

11.7

OHpe,Z[eJ'IﬂTB HAIpaBJICHUEC BCKTOpPAa MHAYKIOUHW MAarHUTHOI'O IIOJIA ITPOBOAHHKA C

TOKOM, CHJIbI AMHepa H CHJIBI ﬂopeHua

11.8

CTpOI/ITL 1 OIIMCBIBATb I/I306pa)KeHI/Ie, CO31aBacMOC€ IIJIOCKHMM 3CPKaJIOM, TOHKOH

JIMH301

11.9

BBIMOHATE SKCTIEPUMEHTHI 110 MCCIIEIOBAHUIO (PU3HMUYECKUX SBJICHUH M IPOIIECCOB
C UCIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH; MPH 3TOM (POpPMYIHpPOBaThH
npobaemy (3a7ady) U rUNOTe3y Y4eOHOTO SKCIEpUMEHTa, COOUpPATh YCTAaHOBKY U3

IMPEIIOKECHHOT O O60py,[[OBaHI/IH, MMPpOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTI) BBIBObI

11.10

OCYH.[GCTBJ'IHTL MpsAMBbIC U KOCBECHHBIC U3MCPCHUA (I)I/ISI/ILIGCKI/IX BCJIMYWH, IIPHU 5TOM
BLI6I/IpaTL ONTUMAJIBHBIM CIIOCO0 HU3MCEPCHUSA U HUCIIOJIb30BaTh U3BCCTHBIC MCTOAbI

OLICHKH IOTPELUIHOCTEN U3MEPEHUI

11.11

HccnegoBaTk 3aBUCHUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIMYNH C HCIIOJIb30BAHHUEM IPSAMBIX

U3MEPEHUH; MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHUPOBATh PE3yJIbTATHI




MOJIy4eHHOH 3aBHCUMOCTH (PM3MYECKUX BEIMYMH B BUAE Tabiui U rpadukos,

ACJIaTh BBIBOABLI 11O PE3YyjIbTaTaM HUCCICAOBAHUA

11.12

Cobmonate mpaBuia 0€30MacHOTO TPyAa MPU MPOBEIECHUU HCCIIEIOBAaHUN B
paMKax y4eOHOro SKCIIePHMEHTa, Y4eOHO-HCCIEeJOBATEILCKOW M IPOCKTHOM
NEATETLHOCTU C UCIOJIH30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB M J1a00PATOPHOTO

000pyaOBaHUS

11.13

Pematps pacuérHble 3aauM € SIBHO 3aJaHHOW (DPU3UYECKON MOJEIBIO, MCIOIb3Ys
¢u3nveckre 3aKOHBI M MPUHIIUIBI; HA OCHOBE aHAJIM3a YCIOBHSA 3a/1a4X BHIOMPAThH
(GU3NYEeCKyl0 MOJeNb, BBACTHATh (U3WYECKHE BEIMYMHBI H  (OPMYIIHI,
HE0OXOoIuMbIe Al €€ pelleHus, MPOBOIUTh PACUETHI U OLIEHUBATh PEAIbHOCTD

MOJIyY€HHOTO 3HAYeHUs (PU3NUECKON BEIUUNHBI

11.14

Pemrate kadecTBeHHBIE 3aJaud: BBICTPAWBATH JIOTUUECKH HEMPOTHBOPEUUBYIO
LIETIOYKY PACCYXJEHUW C OMOpOHl Ha M3YyUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H

(buzuYecKue SBICHUS

11.15

Hcnonb3oBaTh mpu pelieHUH y4eOHBIX 3a7ad COBpeMEHHble MH(GOpPMaIMOHHbIE
TEXHOJIOTHH ISl TTOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIIPETALIUN U MPEJCTABICHUS
y4eOHOM W HaydyHO-TIONMYJSpHOW HMHGOpMAIUM, MOJYYEHHOM U3 Pa3IUYHBIX

WCTOYHUKOB; KPUTUUECKH aHAJIM3UPOBATH MOTydaeMyro HH()OpMaIuio

11.16

OOBSACHATH MPUHLMUIBI JACUCTBUS MAalIUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB;

pasinydaTth yCJIOBUA UX 0e30MacHOro NCIOJIL30BaHMS B HOBCCI[HCBHOﬁ KU3HU

11.17

[IpuBoauTE NpHUMeEpHl BKJIaJa POCCUUCKUX U 3apyOekKHBIX Y4EHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXAIOIIEro MHpa, B pa3BUTHE

TEXHUKH U TEXHOJIOTHI

11.18

Hcnonbs3oBath TeOpeTHUECKUE 3HAHHS 1O (DU3MKE B TIOBCEAHEBHOW JKWU3HU JUIS
obOecrieueHust 0€30MACHOCTH TMPHU OOpalleHHH C MPUOOpaMH M TEXHUYECKUMU
YCTPOUCTBAMH, Ul COXPAHEHHUS 3I0POBBSI M COONIOIEHHSI HOPM JKOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOIIIEH cpejie

11.19

Pab6oTtats B rpynrie € BBIIOJIHCHUEM PA3JIMYHbIX CONHAJIbBHBIX pOJICﬁ, IIaHUPOBATH
pa60Ty T'pyIIbl, PalAOHAIIBHO PpaclHpelACIiaTb 0053aHHOCTH H IJIAHUPOBATh

ACATCIIBHOCTh B HCCTAHAAPTHBIX CUTYAlUAX, aICKBATHO OLCHUBATH BKJIAJ KaXKIAOT'O

N3 YYAaCTHUKOB I'PYHIIBI B pCHICHUC paCCMaT'pHBaCMOﬁ HpO6J'IeMBI

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon Kox nposepsiemoro
IIpoBepsiemble 371eMeHTbI COAEPKAHUS
pasnena 3JIeMeHTa
1 OU3NKA U METOJbI HAYYHOI'O ITO3HAHU A
1.1 ®uszuka — Hayka o npupojae. HayuHble MeTOJbl




IMO3HAaHHWA OKPYXAOWICIo MHUpaA. Ponb SKCIICPUMCHTA
u TCOpHUU B mponecce IIO3HAHUA MMpUpoOabl.

DKcnepuMeHT B (pusnke

1.2

MonenupoBanue (pU3MUECKUX SBICHUN M MPOLIECCOB.
Hayunbie runotesbl. Pu3nyecKkue 3aKOHbI U TEOPHUH.
I'panunel  mpuMeHUMOCTH  (DU3HYECKUX  3aKOHOB.
[Mpuanun coorBercTBus. Pons m mecto ¢Gu3uku B
(GopMHUpOBaHUN COBPEMEHHOH HAy4YHOH KapTHUHBI

MUpa, B IPAKTUYECKON JESITEIbHOCTHU JIOAEH

MEXAHUKA

2.1

KMHEMATHUKA

211

MexaHu4deckoe JABHKCHUC. OTHOCUTENBHOCTh
MEXaHUYCCKOTI'O JBWOXCHUA. Cucrema OTCUETA.

Tpaexropus

212

[lepememnienune, ckopocTh  (CpemHsisi  CKOpPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOpPEHHE MaTepuaibHOU
TOYKH, UX IPOEKIUHA HA OCH CUCTEMBI KOOpIWHAT.

Clio)xeHue nNepeMEIeHU U CI0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSMOJUHEUHOE
nBukeHue. ['paduku  3aBUCHUMOCTH  KOOpPJHMHAT,
CKOPOCTH, YyCKOpEHHUS, IyTH U TIepeMelIeHus

MaTepI/IaHBHOﬁ TOYKH OT BpCMCHU

214

CBoOoHOE MmajieHne. Y CKopeHue CBOOOTHOTO

maJcHus

2.15

KpuBonuneiinoe nBuxenue. PaBHOMEpHOE IBUXKEHUE
MarepualbHOM TOYKM MO OKPYKHOCTU. YTJOBas
CKOpOCTh, JIMHEWHAs CKOpOoCTh. [lepwoa m dvactora.

LenTpocTpemMuTeabHOE YCKOPEHHE

2.1.6

TexHuueckue YCTpOﬁCTBaZ CIIMAOMCTpP, ABHIKCHHC

CHapsA 0B, HCITHBIC U pCMCEHHBIC IIEpCAavIn

2.1.7

[Ipaktnyeckue paboTel. M3mepeHHe MrHOBEHHOU
ckopoctd. HccimenoBaHue COOTHOILLIEHHMS — MEXKIY
IIyTSMU, IIPOUIECHHBIMU TEJIOM 3a IOCJIEI0BATEIbHBIC
paBHBIE IIPOMEKYTKHU BPEMEHHU pu
PaBHOYCKOPEHHOM  [BHJKEHHH  C  HA4YaJIbHOU
CKOPOCTBIO, pPaBHOM HyNMO. HM3yyeHue IBHKEHUSA

hnrapuka B BSI3KOM JKMJIKOCTH. I/ISY‘-ICHI/IC JABHKCHUA




TeJa, OPOIIEHHOTO TOPU30HTAIBLHO

2.2

JTMHAMUKA

221

[Ipunuun otHocurenbHOCTH ['anmuied. [lepBriil 3aK0H

Herorona. MHepumaibHbe CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuia. [TpyuHUIuI cynepno3unmuu cui

2.2.3

Bropoit 3axkon HeloTOHa 11 MarepraabHOM TOYKH B
uHepuuanbHoil cucteme otcuéra (MCO). Tperuit

3aKkoH HproTOHA JI1 MaTCpUaJIbHBIX TOYCK

224

3akoH BceMUpHOTO TiaroTteHus. Cuiia TSKECTH.

IlepBas kocmuueckast ckopocTs. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna rtpenus. Cyxoe Tpenue. Cuna TpeHuUs
CKOJIbKEeHUs U cuia TpeHus nokos. Koadduument
Tpenusi. Cuiia CONPOTUBIICHUS NPU ABUKEHUU Tella B

KHUAKOCTHU UJIN I'a3€

2.2.7

[ToctymarenbHO€ W BpamaTenbHOE  JABUKEHHUE

a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpamieHus. [lnedo

cuiibl. YcioBus paBHoBecus TBEpAoro tena B UCO

2.2.9

TexHuyeckue ycTpOMCTBA: MOAIIMITHUKY, IBUKECHUE

HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTuueckue paboTel. M3ydueHue nBuxkeHus Opycka
M0  HAKJIOHHOM  IJIOCKOCTH  MOJA  JAeWCTBUEM
HECKOJIbKUX cuil. MccrnenoBaHue 3aBUCUMOCTH CHII
VIPYrOCTH, BO3HHUKAKOIIMX B  jAepopmMupyemont
OpyXHHE M PE3MHOBOM oOpaslie, OT BEIUYUHBI HUX
nepopmanuu. lccnenoBaHue YCIOBHUN paBHOBECHS

TBépI[Ol"O TCJa, UMCIOIICTO OCh BPalllCHUA

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

231

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CUCTEMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI U U3MCHCHUC

HUMITYJIbCa TCJ1a

2.3.2

3akoH coxpaHeHus mmnyinasca B MCO. PeaktuBHOE

JIBIDKEHUE

2.3.3

PaGora cunel

2.34

MomHoCTE CHIIBI




2.35

Kunernyeckass oHepruss  MarepUaJIbHOM  TOYKHU.

Teopema 0 KWHETHYECKOW SHEPTUU

2.3.6

[lorenumanbHas sHeprud. lloTeHuManbHas 3HEPrus
yopyro nepOopMUPOBAHHOIM MPYKUHBI.
[ToTeHnmanpHas dHEPrusi Teia BOTU3U MMOBEPXHOCTH

3emin

2.3.7

[loTeHnmaneHple U HENMOTEHUMANbHbIE CUJbL. CBsI3b
paboThl HENOTEHUUAIbHBIX CHUJI C HW3MEHEHUEM
MEXaHWYECKOM HHEpruM CUCTeMBbI Tel. 3aKOH

COXpaHCHUA MEXaHHYeCKOM OHEPrun

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckue  yCTpPOMCTBA:  JBIWKEHUE  PAKET,

BOJIOMET, KOTIEp, NPYKUHHBIN MUCTOJIET

2.3.10

[IpakTnueckue pabotsl. M3ydeHue cBs3M CKOpocTel
TeJ Tpu Heynpyrom ypaape. HccienoBanue cBsi3u
pa6OTBI CHUJIBI C N3MEHEHHEM MEXaHWYECKOM SHEPruu

TCIa

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJIMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

311

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM
teopuu. bpoyHoBckoe  gBwxkeHue.  Juddysus.
XapakTep JABW)KEHHMS U B3aUMOJCWUCTBUS YacCTHUIL

BEIlECTBA

3.1.2

Mopenu cTpoeHHS Ta30B, KUIAKOCTEH W TBEPIBIX TN
U OODBSICHEHHE CBOWMCTB BEIECTBA HA OCHOBE JITHUX

MoOeen

3.1.3

Macca MOJICKYIIL. KommuecTtBo BeniecTBa. IlocTosHHas

ABoraapo

3.14

TemmoBoe  paBHOBecue.  Temmeparypa u €€

usmepenue. lllkana remneparyp Lienscus

3.15

Mogens wuaeanbHOTO rasa. OcHoBHOE YpaBHCHUC
MOHCKYHﬂpHO'KHHeTquCKOﬁ TCOpHUHU  HUACAJIBHOI'O

rasa

3.1.6

AbcomoTHas Temmeparypa Kak Mepa CpeaHel
KWHETUYECKOW PHEPIHH TEIUIOBOTO JBMKEHMSI YaCTHUIL

ra3a. [lIkana remneparyp KenpBrHa




3.1.7

VpaBuenne Kianeiipona — MengeneeBa. 3akoH

HanproHna

3.1.8

I'a3oBble 3akoHBI. M30mporiecchl B UAEAIBHOM rase ¢
IIOCTOSIHHBIM ~ KOJIMYECTBOM BELIECTBA: H30TEpMa,

u30Xxo0pa, n3odapa

3.1.9

TexHUYeCKHe YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTnueckue padoTsl. MI3mMepeHue Macchl BO3yxa B
KJIACCHOM KoMHare. MccimenoBaHue 3aBUCUMOCTH

MCXKAY napaMeTpaMu COCTOSAHUA Pa3pCIKCHHOT'O ra3a

3.2

OCHOBbI TEPMOAMHAMUWKN

3.21

TepmonnHamuueckas cuctemMa. BHYTpeHHss dHEprust
TEPMOJIMHAMHYECKONH CHUCTEMBI M  CHOCOObI €€

U3MCHCHUA

3.2.2

KonuuectBo Temnots! u pabota. BHyTpeHHss sHeprus

O0AHOATOMHOI'O HACAJIBHOT'O I'a3da

3.2.3

Buner TeTJIOTIepeIauH: TETIOMPOBOAHOCTb,
KOHBEKIIUSI, W3JIydeHHe. TemIoéMKOCTh  Telna.
VY nenpHasg TEIJIOEMKOCTE BEIIlECTBA. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

3.2.4

IlepBpiii  3akoH  TepmoauHaMuKu. [IpumeHeHue
MEPBOro0 3aKOHA TEPMOJMHAMUKUA K H30IMpOIeccaMm.

['padmueckast untepnperanus paboTHI raza

3.2.5

TermnoBbie MamuHbl. [IpuHIKNIBI IEUCTBUS TEIJIOBBIX
MamuH. IIpeoOpa3oBaHus SHEPrMM B  TEIUIOBBIX
MamrHax. Koagduuuent monae3Horo aeicTeus (nanee

— KIIJT) TermoBoit mamuubl. [ukn Kapuo u ero KITJ]

3.2.6

Bropoii 3akon TtepmoaumHamuku. HeoOpatumocTh
OpOLEcCOB B Mpupojae. TemnoBble JBUraTelNu.

DKOJIOTHYECKHE HpO6J’I€MLI TCIIOOHCPICTUKHU

3.2.7

Texanuueckue YCTpOﬁCTBaZ ABUT'ATCJ]Ib BHYTPCHHCTO

CropaHus, OBITOBOM XOJOOUJIBHUK, KOHAUIIUOHECD

3.2.8

[Ipaktnyeckue paboTel. 3mepeHue  yaenabHOU

TEILUIOEMKOCTH

3.3

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

[Tapoobpa3oBanne u KoHjaeHcanus. Vcnapenuwe u

KHUIICHUC. ViaenpbHas  TemiaoTa napoo6pa3OBaHI/1;1.




3aBHCHMOCTb TEMIIEPATYPBI KUIIEHUS OT JaBJICHUS

AOcCoIOTHAsE U OTHOCHUTENIbHAS BIAXXHOCTh BO3/yXa.

3.3.2
Hacpiennsiit nap
Teépnoe teno. Kpucramnmuyeckue u amopgHsbie Tena.
3.3.3 AHU30OTpOIIMS ~ CBOWCTB  KpUCTALIOB.  JKuakue
kpuctauisl. COBpeMEHHbIE MaTepHaIIbI
3.3.4 [InaBneHne M KpucTaM3auus. YJenbHas TEIUIOTa
o raBiaeHus. Cyonumanms
3.35 YpaBHEHHE TEIIOBOTO OaaHca
TexHuyeckue ycTpoucTBa: TUTPOMETP U MCUXPOMETP,
338 KaJIOPUMETpP, TEXHOJOTHH TOJIYYEHHUS COBPEMEHHBIX
o MaTepuajoB, B TOM 4YHCIIE HAHOMATEPHAJIOB, W
HaHOTEXHOJIOTHH
[IpakTnueckue pabGoThl. l3MepeHue BIAKHOCTH
3.3.7
BO3yXa
4 OJIEKTPOIMHAMUMKA
OJIEKTPOCTATHUKA
411 OnekTpuzanus Tel. ODJEeKTpudeckuil 3apsan. /[Ba Buma
o ANEKTPUYECKUX 3apsI0B
412 [TpoBOAHMKY, AUDIEKTPUKH U TTOTYITPOBOHUKH
4.1.3 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
4,14 B3aumoneiictBue 3apsanoB. 3akon Kynona
DIIEKTPUYECKOE noJie. HanpsoxénHocthb
4.1.5 JJIeKTpUYecKoro Tmoys. [IpuHIMI — cymeprio3uiuu.
JInHuM HaNPSHKEHHOCTH SJEKTPUUECKOTO TOJIS
41 416 PaGota cun snexkrpoctarnyeckoro nois. [lorenuuman.
Pa3zHocTh notenuanos
[IpoBogHUKM W  OUANIEKTPUKA B  TOCTOSHHOM
4.1.7 AIEKTPUIECKOM noJie. JluanekTpudeckas
IPOHUIIAEMOCTh
OnextpoéMkocTs. KonaeHcaTop. OIEKTPOEMKOCTH
4.1.8 IUIOCKOTO  KOHJEHCAaTopa. OHEPrus 3apsHKEHHOTO
KOH/IeHCaTopa
Texuuueckue YCTpOMCTBA: DIEKTPOCKOII,
4.1.9 JNEKTPOMETD, ANEKTPOCTATUUECKAS 3aIuTa,

3a3eMJICHUE ANIEKTPOIPUOOPOB, KOHJICHCATOp,




KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.10

[Ipaktuyeckue paboTsl. M3MepeHue 3meKTpoEMKOCTH

KOHJICHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

42.1

YcaoBus CYIICCTBOBAaHUA IIOCTOSITHHOI'O
SJICKTPUUYCCKOT'O TOKaA. Hcrounnku toka. Cuiia TOKa.

TlocTOAHHBINA TOK

4.2.2

Hanpsokenue. 3akon OMma asis yyacTka Lenu

4.2.3

DneKTpuueckoe COTPOTUBIICHUE. VY nensHOE

COIMPOTHUBJICHUEC BEIICCTBA

4.2.4

IIo CJIEAOBATCIIBHOC, mapajijiCJIbHOC, CMCIIaHHOC

COCANMHCHUEC ITPOBOAHUKOB

4.2.5

Pabora osmexTpuueckoro Toka. 3akoH JDKoyms —

Jlenna

4.2.6

MOIIHOCTD 3JIEKTPUUYECKOTO TOKA

4.2.7

anekTpoaBmwkymas cuna  (manmee — OIAC) wm
BHYTPEHHEE CONPOTUBJICHUE MCTOYHHKA TOKA. 3aKOH
OmMa 7151 OJTHOM (3aMKHYTOM) AJIEKTPUYECKOU IICTIH.

KopoTkoe 3ambikanue

4.2.8

DONEeKTpOHHAs MPOBOAUMOCTH TBEPIBIX METAJLIOB.
3aBUCHUMOCTh  CONPOTHUBJICHHUS  METAJIOB  OT

Temieparypbl. CBEpXIpPOBOAUMOCTh

4.2.9

OlleKkTpuyeckuii  Tok B Bakyyme. (CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonuuku. CoOCTBEHHass W  IpUMeEcHas
MPOBOAMMOCTh MOJYNPOBOAHUKOB. CBoiicTBa p-N

nepexoja. [lomynpoBoHUKOBBIE TPUOOPHI

4.2.11

:‘)HCKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.

:‘)HGKTpOHI/ITI/I‘leCKaH Juccounanus. 9J'ICKTpOJ'IH3

4.2.12

QHGKTpI/I‘leCKI/II\/'I ToK B razax. CaMOCTOSATCIbHBIA H
HECaMOCTOSTEIbHBIN paspsa. PaznuuHble  THIIBI

CaMOCTOATCIIBHOTO pa3psia. Moanus. [1nazma

4.2.13

TexHudeckue ycTpoicTBa: aMIEPMETP, BOJIBTMETP,
peocTaTr, MCTOUYHUKHM TOKa, IEKTPOHArpeBaTE/IbHBIC
npubopHl, ANIEKTPOOCBETUTENBHBIE pudopHI,

TEPMOMETP  CONPOTHUBIIEHUS, BAaKyyMHBIH JAMOJ,




TEPMUCTOPbI U ¢doTope3nucTopsl,

HOHYHpOBOI[HHKOBBIﬁ AUoa, raJlbBaHHUKa

[IpakTnueckue paboTbl. M3ydyeHne CMELIaHHOTO

COCIMHEHHS PE3HCTOPOB.

4214 N3mepenune D/1C ucToyHMKa TOKa U €r0 BHYTPEHHETO
conpoTuBiieHUs. HabmoneHne aneKTpoim3a
11 KJIACC
Kon
paszena Koanposepsiemoro 3jiemMmenta IIpoBepsiemble 3J1eMeHTbI COAEPKAHUS
4 DJIEKTPOJMHAMUKA
MATI'HUTHOE TIOJIE. DJIEKTPOMATHUTHAA UHAYKIOUA
ITocTrostHHBIE MAarHUTBHL. B3anmoneiictBue
431 MOCTOSTHHBIX MarHUTOB
MaruauTtHOE moJsie. BekTop MarHuTHOW WHIYKIIWH.
[IpyHnun cyneprio3unuu. JIMHUKM MarHUTHOM
4.3.2 MHAyKnuu. KapTrHa JTUHUI MarHUTHOW UHIYKUIAHN
TOJIs1 TIOCTOSIHHBIX MAarHUTOB
MarsnutHoe noJie MpoBOJHUKA ¢ TOKoM. KapTuna
JUHUN TOJA JUIMHHOTO MPSIMOTO IMPOBOJHUKA M
4.3.3 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJIHHUKA, KaTYIIKHA C
TOKOM. Or1bIT Opcrena. BsauMmoneiicTBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuna Amrepa, e€ MOIy/b U HallpaBJICHUE
4.3 N
Cuna Jlopenna, €€ MoAyldb M HallpaBJICHUE.
4.3.5 JBr>keHue 3apspKEHHOM 4YacTHIbl B OJIHOPOJHOM
MarHuTHoM nojie. Pabora cuier JlopeHia
4.3.6 SIBneHune 3neKTpOMarHuTHOM MHIYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHON MHAYKLIUU
OJAC wuHayknuu. 3akOH  BJIEKTPOMAarHUTHOMN
438 uHaykuu Papanes
Buxpeoe anexrpuueckoe nozue. 3C uHIyKInu B
439 MPOBOJHUKE, JBHXKYIIEMCS IIOCTYIATeJIbHO B
OJHOPOJIHOM MarHUTHOM TOJIe
4.3.10 [IpaBuso Jlenua
NunykrtuBHoCTh. SBnenue camounaykiuu. I/C
4311 CaMOMHIYKIINHI




4.3.12

3Hepr1/151 MAaravuTHOTIO IIOJIA KaTyIIKU C TOKOM

4.3.13

DNEKTPOMArHUTHOE T10JIe

4.3.14

TexHnyeckre yCTpOMCTBA: TOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUThI, AJIEKTPOJIBUTaTENlb, YCKOPHUTEIN

SJICMCHTAPHBIX YaCTHUL, UHAYKIMOHHAA I1€Yb

4.3.15

[Ipaktuueckue paboTsl. M3ydeHwe MarHUTHOTO
MOJIsl KaTylKu ¢ Tokom. McciienoBanue neicTBUs
MIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanme SIBIICHUS 3IEKTPOMarHUTHOMN

WHTYKIIHA

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

Komebarenbuasa cucrema. CBOOOIHBIE KOJIEOAHUS.
lapmonmndveckne koneOanus. Ilepwojn, dacrtoTa,

aMIuTyna u (paza konedanmit

5.1.2

[IpyxuHHBI MassTHUK. MaTeMaTHYECKUA MasiTHUK

5.1.3

YpaBHeHue FapMOHHUYECKUX KoJIeOaHUH.
Kunemarnyeckoe # JAMHAMUYECKOE OIKCAHUE

K0J1e0aTeIbHOIO JABHIXCHUA

5.1.4

[TpeBparieHre SHEPrUM TMPH  TAPMOHHUYCCKHUX
koneOanusax. CBs3p aMIUIMTYABl  KOJeOaHMA
UCXOJHOW BEJIMYMHBI C aMIUIMTyJaMH KojieOaHUi

e€ CKOPOCTH U YCKOPEHHS

5.1.5

KonebarenpHbIi KOHTYP. CBoOoubie
JJICKTPOMArHUTHBIC KOJICOAHHS B  HJICATBHOM
KOJICOATEIbHOM ~ KOHTYpE. AHAJIOTHUS  MEXIy
MEXaHHUYECKUMH u 3JIEKTPOMArHUTHBIMU

kosnebanusmu. Gopmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA OHCPruu B nacaJlbHOM

KoJIe0aTeIbHOM KOHTYpPC

5.1.7

BBIHY)KJICHHLIG MCXaHHUYCCKUC KOJICOAHMSI.
Pe3onanc. Pe3onancHas KpuBasd. BBIHY)KIIGHHBIC

OJICKTPOMAIrHUTHLIC KoJieOaHMSI.

5.1.8

[Iepemennsblii Tok. CHHYCOUAAIBHBIA IEPEMEHHBIN

TOK.

5.1.9

MoIHOCTh NEpEMCHHOT'O TOKaA. AMHJ’II/ITYI[HOC u




I[ef/'ICTBYIOH.[ee 3HAYCHHUEC CUJIbI TOKA U HAIIPSDKCHUA

Tpanchopmarop. IlpouwsBoacTBo, mepenada u

noTpedeHue ANMEKTPUIECKOM SHEPTrUM.
DKOJOTMYECKHE  PHCKM TIpPH  [IPOM3BOCTBE
>1.10 NEKTPHYECKOit SHEPIHUHN. Kynbrypa
HCIIOJIB30BAHHs HIEKTPOIHEPIUH B IIOBCEIHEBHOM
KU3HU
Texuuueckue YCTPOMCTBA: ceiicmorpad,
>1.11 SIEKTPUYECKHI 3BOHOK, JIMHUHU dIIEKTpOIIepead
I[IpaxkTHyecKue paboTEL. UccnenoBanue
3aBUCHMOCTH MIEPUO0/Ia MaJIbIX KOJIeOaHuil rpy3a Ha
5110 HATH OT JUIMHBl HHTH W MacChl Tpy3a.

UccnenoBanme NNEPEMCHHOTO TOKa B 1CIH U3
MOCIIEAOBATEIBHO COCANMHEHHBIX KOHACHCATOopa,

KaTyIIKU U PE3UCTOpA

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHn4decKkue BOJIHEI, YCIIOBUS

pacnpoCcTpaHEHUS. ITepuon. CxopocTb
>21 pacnpocTpaHeHHs U JUIMHA BOJHEL IlonepedHsle 1

MPOJOJIbHBIE BOJIHBI

###Par###  WurepdepeHius wu  audpakuus
522 MEXaHUYECKHX BOJIH

3Byk. CkopocTb 3ByKa. [’ pomkocTh 3Byka. BricoTa
523 toHa. TemOp 3Byka

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS H3JIYyYEHUS

3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTarus
>24 BeKTOpoB E, B U v B 31€KTpOMarHUTHON BOJIHE B

BaKyyMe

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE,

MpEJIOMJIEHUE, MoJIsIpU3aIus, Tudpaxims,
523 untepdepeniusa. CKOpPOCTh AIEKTPOMArHUTHBIX

BOJIH

[[Ikana >7€KTpOMarHUTHBIX BOJH. [lpumeHeHue
526 ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[TpuHnMIBI pagnocBs3zu u TEICBUACHUSL.
5.2.7 Panuonokanus. DIEKTpOMarHUTHOE 3arpsi3HEHHE

OKpYXarollen cpebl




5.2.8

Texauueckue YCTPOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YyIbTpPa3ByKOBas JIUAarHoCTHKa B
TEXHUKE W MEIUIUHE, pajap, pPaiuOIpPUEMHUK,

TeNeBU30p, aHTeHHA, TesedoH, CBY-meunb

5.3

OIITHUKA

5.3.1

[IpsmonuHEHOE pacnpoCTpaHEHUWE CBETa B

onHOpoAHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHbBl OTPAKEHMSI CBETA.

[TocTpoenne n300paXkeHuii B IJIOCKOM 3epKajie

5.3.3

IMpenomienre cBera. 3aKOHBI TPEJIOMJICHHS CBETa.

AOCOIIOTHBIN NOKa3aTeab NPeIoMIICHHS

5.34

ITomHoe BHyTpeHHEe oTpakeHue. [IpenenbHblld yroma

MOJTHOTO BHYTPEHHETO OTPaKECHUSI

5.35

Hucnepcus cera. CloxHBINA cocTaB 0€10ro CBeTa.

LBer

5.3.6

Cobuparonue ¥ pacceuBarollve JHUH3bL. TOHKas
nuH3a. oKycHOE paccTOsSIHUE U ONTUYEcKas Cuiia
TOHKOW JuH3BL. [locTpoeHne w300pakeHU B
coOuparommx 1 paccenBaroImux JuH3ax. Popmyna

TOHKOM JIMH3EI. YBEJIMUYCHHE, TaBacMOE JTHH30M

5.3.7

[Ipenens MIPUMEHUMOCTHU reoOMEeTpUYECKOM

OIITHUKH

5.3.8

Hntepdepennus crera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HAOIIOICHUS MaKCHMYMOB u
MUHUMYMOB B HMHTEP(PEPEHIIMOHHONW KapTHHE OT

ABYX CI/IH(I)aSHLIX KOI'CpCHTHBIX HCTOYHHKOB

5.3.9

Hudpakums cBera. J(udpakuvonnas pemérka.
YcnoBue HaOMOIEHUS TTIABHBIX MaKCUMYMOB TIpU
NaJ€HUd  MOHOXPOMAaTHYECKOIO0  CBeTa  Ha

TU(QPaKIUOHHYIO PEHIETKY

5.3.10

HOJ'ISIpI/ISaI_II/ISI CBCTa

5.3.11

Texuuueckue yCTpOIiCTBa: OUKH, nyna,
¢oroanmnapar, IPOEKIIMOHHBII ammapar,
MHUKpPOCKOII, ~ TEJECKOIN, BOJOKOHHAs OITHKA,

T(paKMOHHAs PEIETKa, MOISIPOUI

5.3.12

HpaKTI/ILICCKI/IC pa6OTLI. I/IsMepeHHe IIoKa3aTest




IPETIOMIICHUSL. HccnenoBanue CBOMCTB
n300pakenuii B uH3ax. Habnronenune nucnepcuu

CB€Ta

BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panuiel IIPUMEHUMOCTH KIJIACCHYECKOHN
MexaHuKHU. [locTynarsl TeOpUM OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTb MOJYJII CKOPOCTH CB€Ta B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIIITeHHA

6.2

OTHOCHTEILHOCTh OJHOBPEMCHHOCTH.

BaMeIU'IeHI/Ie BPEMCHHU U COKpAIICHUC OJIMHBL

6.3

DHEprus U UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsi3p  Macchl € OJHepruedl U HUMIYJIbCOM
CBOOO/IHOW YaCTHIIBI. DHEPrusl MOKOs CBOOOJHOMU

YJaCTHIII

KBAHTOBAA ®U3MKA

7.1

SJIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Dopmyna I[lmanka cBSI3U HHEPrumn
GOoTOHA ¢ €ro 4YacTtoTol. DHEPrus M HMITYIIbC

dboToHa

7.1.2

OTtkpeiTHe U uccinenoBanue Gorordpdexra. OnbITH

A.T'. CroneroBa. 3akoHsl GoTodddexra

7.1.3

VYpaBuenue OuHmTeitHa s GoTodddekra.

«Kpacnas rpanuna» pororddexra

7.1.4

HaBnenue ceera. OnbiTel I1.H. JIeOGenena

7.15

XUMHYECKOE IEUCTBUE CBETA

7.1.6

Texuuyeckue yCTpoiicTBa: (dboTodIEMEHT,

(1)0T0)IaT‘II/IK, COJIHCYHasd 6aTape;1, CBCTOAHO

7.2

CTPOEHUE ATOMA

7.2.1

Mogpens atoma Tomcona. OnbiTel Pezepdopaa mo
HCCIIEIOBAHUIO CTPOEHMS aToma. [InmanerapHas

MOJCJIb aTOMa

7.2.2

IToctynater bopa. M3iydeHne U TOTIIOLIEHHE
(OTOHOB IpU MEpexoje aToMa C OJHOTO YPOBHS
SHEpruu Ha Jpyrod. Buasl cnektpos. Crektp

ypOBHCfI OHCPIUU aTOMa BOJOpOJaa

7.2.3

BounnHoBeIie cBolicTBa yactuu. BousiHbl ne bpoims.




KopnyckymnsipHo-BositHOBOK ayanu3m. Jludpakius

9JICKTPOHOB HAa KpUCTAJIJIaX

7.2.4

CroHTaHHOE n BBIHYXXJICHHOC H3JIYYCHHC.

YcrpoiicTBO U puHIMI padoTHI Ja3epa

7.2.5

TexHnu4ecKre yCTpOMCTBA: CIIEKTPAJIBHBIA aHAIU3

(cmexkTpocKoM), Jlazep, KBAHTOBBIA KOMITBIOTEP

7.2.6

[IpakTuueckue paboTHI. Habmonenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroasl HaOII0ICHUS u perucTpanuu

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTtkpeiTHe pangunoaktuBHOCcTU. OnbiThl Pesepdopnaa
M0  ONPENEJICHUIO COCTaBa  PaJHOAKTUBHOTO
n3nyuenus. CpoiictBa anbda-, Oera-, Tramma-
u3ydeHus. BriusHue paaroakTHBHOCTH Ha YKMBBIC

OpraHu3MbI

7.3.3

OtkpbiTHE TpOTOHA W HeWTpoHa. HyknonHas
Monenb siapa [eizenOepra — MBaneHko. 3apsn

sanapa. MaccoBoe yucio siapa. M3oTonsl

7.3.4

Anbba-pacnaz. DJIEKTPOHHBIA U TMO3UTPOHHBINA
OeTa-pacrma. ["amma-uznydenue. 3akoH

paanoOaKTUBHOI'O paciiajia

7.3.5

DHeprust CBA3U HYKJIOHOB B sijipe. SIIepHbIE CUJIBL

Hedekt macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTES sAEp

7.3.7

SAnepusiii  peaktop. TepMosIepHBI  CHHTE3.
[IpoGnembl ¥ NEPCHEKTUBDI SIIEPHON SHEPTETUKH.

DKOJOTUYECKHE aCIIEKThI ;mepHoﬁ OHCPIrCTUKU

7.3.8

:‘)J'IeMeHTapHBIe HYaCTHUIIBI. OTKpLITI/IC MMO3UTPOHA.

CDYH)IaMeHTaHLHLIe B3aHMOJCUCTBUS

7.3.9

Texanuueckue YCTpOﬁCTBaZ AO3UMCETP, KaMepa

Bunbcona, saepHbiii peakTop, aroMHas bom0a

7.3.10

HpaKTI/I‘leCKI/Ie pa6OTLI. HccnegoBanue TPEKOB

qacTHIl (10 TOTOBBIM (poTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3nmnoro neba. Co3Besnusi, spkue 3BE3MH,




IIJIaHCThI, UX BUAUMOC IBUXKCHHUC

8.2

Conneunas cucrema. IlnaHeTsl 3eMHON Ipynmbl.
IlmaHeThI-TUralTel U UX CIIYTHUKH, KapJIUKOBBLIC

mwianeTsl. Manbie Tesra COTHEYHON CHCTEMBI

8.3

Comnnme, ¢orochepa u armocdepa. ConHeuHast

AKTHUBHOCTbH

8.4

Wcrounuk sueprun CosiHua u 3B€371

8.5

3BE3/bI, MX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBE€THUMOCTB, pamxlyc, TeMnepaTypa, HMX B3aNMOCBS3b.
JuarpamMmMa «CHeKTpajgbHBIN KIacC — CBETUMOCTHY.
3BE3 LI TJIABHOM TIOCJIEIOBATEIHLHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTB» I 3BE3N

IJIaBHOH ITOC/IEA0BATEILHOCTH

8.6

H#HPar###BuyTpeHHee CTpOEHHE 3BE3I.
CoBpeMEHHBIE MPEICTABIEHUS O MPOUCXOKICHUN U

spoJrony CoJHITA U 3BE3]1. DTallbl >KU3HU 3BE3]

8.7

Mneunsiid [yt — Hama ['anaktrka. CrnupaibHas
cTpykTypa ['anakTuku, pacnpeneneHue 3B€31, rasa
n neud. llonoxenme w  nBwxkenue CoiHIIa B
["anmaktuke. [1mockas u cepudeckas MOJACUCTEMBI

I'anaxkTuku

8.8

Tumnel rajgaxTUK. Pa,Z[I/IOl"aJ'IaKTI/IKI/I U KBa3aphbl.

YEpHble IbIPHI B AApax ralakTHK

8.9

Bcenennas. Pacmmpenune BceeneHHoil.  3akoH
Xab6usa. Pa3zberanne ranaktuk. Bo3pact u paguyc
Bceenennoii, Teopusi bosbiioro B3psiBa. Mojeib

((I‘Opﬂ‘l@ﬁ Bcenennoii». PenmukroBoe H3JTYYCHHUC

8.10

MacmrabHas CTPYKTypa Bcenennoil.
MeraranakTuka. Hepeménnnie POOIEMBI

aCTPpOHOMHU




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ®wusumka. 10 kmacc: y4eOHuk s oOmieoOpazomar. yupexnaenuit / [ 5. Mskumes, b.b.
BbyxoBues, H.H. Cotckwuii. — 9-e u3a., crepeorur. — M.: [IpocBemenne, 2022. — 432c.: ui.

2. ®msmka. 11 wimacc: yueOHHMK miusi oOmeoOpasosar. yupexaenuid / [ 5. Mskumes, b.b.
Byxosues, B.M. Uapyrun. — 10-e uzn., crepeorun. — M.: [IpocBemenue, 2022. —432c.: ui.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. ®wusmxka. 10 knace: yueOGHuK mis1 00meobpaszopat. yupexaenuii / I'. . Msakumies, b.b. Byxosues, H.H.
Cotckuit. — 9-e u3n., crepeotun. — M.: [IpocBemenue, 2022. — 432c.: wr.

2. ®uswmka. 11 xnace: yueOHuK s 06meobpasosar. yupesxaennii / I, SI. Msaxumnies, 5.5. byxosues, B.M.
Yapyrun. — 10-e uzn., crepeorun. — M.: IlpocBemienne, 2022. —432c¢.: .

3. CamocTosTenbHbIe H KOHTPOIIbHBIE paboTsl. 10 knace: A.E. Mapon, E.A. Mapos, - 5-e u3j., - M.:
Hpoda, 2020r.

4. CamocrosTenbHble U KOHTpOsIbHBIE paboThl. 11 kmace: A.E. Mapon, E.A. Mapos, - 4-e u3j., - M.:
Hpoda, 2019r.

5. 3anmaunuk no ¢usuke. 10-11 kmacewr: AI1. PeiMkeBnu, - 22-¢ u3a., - M.: JIpoga, 2018. — 188c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Bubmuoreka IJOK https://m.edsoo.ru/ff0c2e8
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