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HOACHUTEJIBHAA 3AIIMCKA

IIporpamma mo ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpeIHEro oouiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJIOKCHMH M TpPeOOBAaHMM K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpasoBaTenbHONW Tporpammel, mpeacTaBieHHbx B DPI'OC COO, a Takke ¢ yd€Ttom
¢benepanpHOl pabouelt mporpaMMbl BOCIHTaHMS M KOHLEMIUHM IpenofaBaHUs Yy4eOHOTo
npenmera «@Pusuka» B oOpa3zoBaTeNbHbIX —opraHmzanusx —Poccuiickoir  denepauuu,
peanu3yoLIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue TporpaMMbl 1O (U3MKE HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOM KapTuHBI Mupa obyuatoumuxcsa 10—11 kmaccoB npu oOyueHuH ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IETEIbHOCTHOTO noaxoaa. [IporpamMma no ¢pu3nuke cOOTBETCTBYET
tpeboBanusiMm ®I'OC COO k 1IaHUPYEeMBIM JTUYHOCTHBIM, MPEAMETHBIM M METarnpeaMETHBIM
pesynbraTaM OOydeHHs, a TaKXK€ YYUTHIBAET HEOOXOAMMOCTb peau3ali MEKIIPEeIMETHBIX
cBsizel (U3MKU C €CTEeCTBEHHO-HAYYHbIMHM YUeOHBIMHM IpeaMmMeTaMu. B Hell ompenenstorcs
OCHOBHBIC LIENN M3Y4YCHUS (U3UKM HAa YPOBHE CpETHEro oOIIero oOpa3oBaHMs, IJIAHUPYEMbIE
pe3yibTaThl OCBOGHUS Kypca (HM3UKU: JIMYHOCTHBIC, METaNpeIMETHbIE, INpeIMETHblE (Ha
0a30BOM YpOBHE).

[IporpamMma 1o pu3uke BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yNbTaThl OCBOCHUS Kypca (U3MKU Ha 6a30BOM YpOBHE, B TOM YMCIIE

IPEIMETHBIEC PE3YJIbTATHI 110 T0/1aM O0yUYEeHHUS;

e cojepxkaHue yueOHoro npeamera «dusnkay 1Mo rogam o0ydeHusl.

du3nka Kak Hayka o Haubosee oOLIMX 3aKOHAX MPHUPOJIbL, BBICTYIAsl B KAYECTBE y4eOHOTO
IIpeIMETa B ILIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUM 00 OKpYXarOLIEM MUDE.
[konpHBI Kypc (GU3UKH — CHCTEMOOOPA3yIOUIM Il €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MTPOLIECCOB U SIBIECHUH, U3y4aeMbIX
XUMHueH, Ononoruei, pusmueckoil reorpadueil u actpoHoMHuel. Vcrmonp30oBaHUE U aKTHBHOE
OpUMeHeHHe (U3MYECKUX 3HAHUM oOIpenesiseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTHI B cdepe SHEPreTHKH, TPaHCIOpPTa, OCBOEHHUS KOCMOCA, MOJYYeHHsS HOBBIX
MaTepHaJioB C 3aJlaHHBIMU CBOMCTBaMHU U Jpyrux. M3yuenue ¢pu3uku BHOCUT OCHOBHOM BKJIaJ] B
(opMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0ydaromuxcs, B GopMupoBaH1e yMEHUIH
MIPUMEHATH HAYYHBIH METOJI IO3HAHUS TPH BBITOJIHEHUN UMHU YIEOHBIX UCCIIEIOBAHUM.

B ocHOBYy Kkypca huzuku A1t ypoBHSI CpeIHETO 0011ero 00pa3oBaHMs MOJIOKEH Pl UIICH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK IPUHIIUIIBI €70 IIOCTPOCHUS.

Hoes yenocmunocmu. B cOOTBETCTBUM C HEMl KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYAET KaK BONPOCHI KJIACCHUECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B cooTBEeTCTBHM C HEl MaTepuan Kypca U3k 00beIMHEH BOKPYT
¢usnyeckux teopuil. Beaymum B Kkypce sBaserca (OpMHUpOBaHHME IPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuzanys npeanoaraeT UCIOIb30BaHUE T'YMaHUTAPHOIO
HoTeHIMana (U3NYECKON HaAyKH, OCMBICIIEHUE CBSA3M Pa3BUTUS (PU3MKHU C pa3BUTHEM OOILIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU TpoOIeMaMu.

Hoes npuxnaonoii nanpasnennocmu. Kype (pu3nku npeamnonaraeT 3HakOMCTBO € HIMPOKUM
KPYrOM TEXHUUYECKHUX U TEXHOJOTMYECKUX IIPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peamusyeTcs IMOCPEICTBOM BBEIEHUS D3JEMEHTOB COJEp)KaHUS,
HOCBALIEHHBIX 3KOJIOTHYECKMM MpOoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBsSI3aHbl C Pa3BUTHUEM



TEXHUKHU U TEXHOJIOTHUH, a TaKkke 00CYXIeHUs MPoOJIeM PallMOHAIBHOTO MPUPOJIONIONB30BaHUS U
HKOJIOTUYECKOI 0€301acHOCTH.

Crep)KHEBBIMHU 3JIEMEHTAaMHU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiiero oopazoBaHUS
ABISAIOTCS (u3nveckue Teopuu ((HOpMHUpPOBAHME MPEACTABICHUNA O CTPYKType HOCTPOCHHS
¢u3nveckoil TeopuH, poiM (QyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MIPEeICTABICHUSIX O MPUPOJIe, TPaHUIAX NMPUMEHUMOCTU TEOPHH, NIl OMHMCAHUSA €CTECTBEHHO-
Hay4HBIX SIBJICHUH U IPOLIECCOB).

CHUCTeMHO-eSITENFHOCTHBIN TOIX0A B Kypce (DM3UKU pean3yeTcs MPEKIe BCETro 3a CUET
OpraHH3alui YKCIEPUMEHTAIBHON JesSTeNbHOCTH o0y4aromuxcs. /s 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCHOJIB30BAHHE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPBIE B MporpamMme Mo (u3nke OOBEAWHEHBI B OONIMN CIHCOK
YUYCHHUYECKUX MPAKTUUECKUX paldoT. BrlaeneHue B ykazaHHOM IepeuHe J1a0opaTOpHBIX padoT,
MPOBOJUMBIX JIJISi KOHTPOJSI M OIICHKH, OCYIIECTBISICTCS yYaCTHUKAMH 0OpPa30BaTEILHOTO
mpolLecca UCXo/Id U3 0COOCHHOCTEH MIaHUPOBAHUS U OCHaleHHs kabuHera Gu3uku. [Ipu 3Tom
o0ecrieunBaeTCs OBJIAJCHHE OOYYAIOIIMMHUCS YMEHHUSMHU HPOBOIUTH KOCBEHHBIC H3MEPEHHS,
WCCIIEZIOBAaHUSI 3aBUCUMOCTEH (U3UYECKUX BEIWYMH M TIOCTAHOBKY OITBITOB MO TIPOBEpKE
MIPEITI0KEHHBIX TUIIOTE3.

Bosbiioe BHUMaHuE yAenseTcsl peIIeHUI0 pacuEéTHBIX U KadeCTBEHHBIX 3an1ad. [Ipu aTom
JUTSL pacu€THBIX 3a/1a4 PUOPUTETOM SIBIISIOTCS 3a/1a4H C SIBHO 33aJ]aHHON (PM3NYECKO MOJIEINbIO,
MO3BOJISIOIINE MPUMEHATh W3YYECHHBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak M3 OJHOTO pasjena
Kypca, TaK U UHTETPHUPYS 3HAHUS U3 PAa3HBIX pa3aeinioB. /s KaueCTBEHHBIX 3aa4 MPHOPUTETOM
SIBIIIOTCSL 3a/laHdsl Ha OOBIACHEHHE TNPOTEeKaHWs (UINYECKUX SBICHUM U MPOIECCOB B
OKpy’Kalollel >Ku3HU, TpeOyromue BblOOpa (u3nueckod MoOAeNM ISl CUTyallud IPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsmMu DPI'OC COO k MarepuaabHO-TEXHHYECKOMY
obecrnieueHnI0 y4yeOHOro mporiecca 0a30BbI YpOBEHb Kypca (M3UKHM Ha YPOBHE CpEIHEro
obmiero o0pa3oBaHMs JOJKCH M3Y9aThCsl B YCIOBUSAX TPEAMETHOrO KaOWHETa (M3UKHA WIH B
YCIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEeMETOB €CTECTBEHHO-HAYYHOro IMKia. B kabunere
(bu3MKK TOIKHO OBITH HE00X0AUMOE JTabopaTopHOE 000PYIOBAHUE [T BHITIOJTHEHUS YKAa3aHHBIX
B 1mporpaMMe MO (U3MKE YYEHHYECKHX TMPAKTHUYECKUX paboT U JAEMOHCTPalMOHHOE
o0opyoBaHue.

JleMoHCcTpanoHHOEe 000pymoBaHWE (OPMUPYETCS B COOTBETCTBUU C TMPUHITUTIOM
MUHUMAaJIbHON JOCTaTOYHOCTH M 00ECIeYHBAaeT MOCTAaHOBKY MEPEYUCICHHBIX B MPOrpaMMe IO
¢u3nKe KIIOYEBBIX JAEMOHCTpAlMH A HCCIEOBaHMUS H3y4aeMbIX SIBJICHMH U IIPOLIECCOB,
SMIUPUYECKUX U PYHTAMEHTAIFHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlabopaTtopHoe 000OpyAOBaHUE [JIsl YYCHUUECKHX MPAKTUYECKUX paboT dopMupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX
oOyuatomuxcs. Temarnyeckue KOMIUIEKTHI J1a0OpaTOpHOTO OOOPYAOBAaHHUS JIOJKHBI OBIThH
MOCTPOEHBl Ha KOMILJIEKCHOM HCHOJIb30BAHUU aHAJOTOBBIX U LU(POBBIX MPUOOPOB, a TaKxke
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE HU(POBBIX Ta00PaTOPHii.

OCHOBHBIMU TIEJISIMU U3Y4YCHUS (PU3UKU B 00IIIEM 00pa30BaHUU SIBIISIIOTCS

e (opMupoBaHHE HUHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAaydyHOMY HW3YYEHUIO

NPUPOIBI, PA3BUTHE UX WHTEIUICKTYAJIBbHBIX U TBOPUECKUX CIOCOOHOCTEH;
e pa3BUTHE TPEIACTABICHUH O HAydHOM METOJA€ TO3HaHHA U (popmupoBaHHe
HCCIIEI0BATENILCKOTO OTHOILEHUS K OKPY)KAIOILINM SIBJICHHSIM;



(dbopMHpOBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yabTaTa U3ydeHUsT OCHOB CTPOCHHS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HKH;

(dbopmMHpoBaHHEe YMEHUH OOBSICHATD ABJICHUS C UCIIOJIb30BaHUEM (U3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEJIbCTB;

(dbopMUpOBaHUE MPENCTABICHUN O POIM (PUMUKU JUIsl pa3BUTHS IPYTrUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JlocTikeHre 3THX Iesiell oOecrieunBaeTCs pelIeHHEeM CIEAYIONMX 3a7ad B Ipolecce
M3y4deHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHus:

nproOpeTeHue CUCTEeMbl 3HaHUI 00 00ImMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOUAsi MEXaHUKY, MOJICKYISIPHYIO (PU3HKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO
(U3HUKY B 2JIEMEHTHI aCTPO(U3UKH;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKHE 3HaHMUA M OOBSICHEHUS
¢u3nyecKux SBICHUM B NpUPOJAE W JJId TNPUHATUS NPAKTUUECKUX pELIECHUM B
IIOBCEIHEBHOM JKN3HH;

OCBOCHHME CIIOCOOOB pEIICHUS pa3jIM4YHbIX 33Jay C SBHO 3aJaHHON (uznyeckoi
MOJIENIBIO, 3aJlay, TMOJpPa3yMEBAIOLIUX CAaMOCTOSITEIbHOE CO3/laHue (HU3HMUECKO
MOJIEJIH, aJ€KBATHOHN YCJIOBUSIM 3a/1a4H;

NOHUMaHHe (PU3MYECKUX OCHOB W HPUHIMIIOB JCUCTBUS TEXHHUUECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSHMS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEJILHOTO IUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKUX
DKCIEPUMEHTOB, aHaJM3a M  WHTepOpeTanud  HHQOpPManuu,  ONpeneeHUs
JIOCTOBEPHOCTH TOJIYYEHHOIO PE3YJIbTaTa;

CO3[IaHUE YCIIOBUM I Pa3BUTUSA YMEHUN IPOEKTHO-UCCIIEN0BATEIBCKOM, TBOPUECKOU
JIEeATEIIbHOCTH.

Ha wm3ydyenue ¢usuku (06a30BbIi ypOBeHb) Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS
orBoauTcst 136 gacos: B 10 kmacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 dacoB (2
yaca B HEJIEJIO).

[Ipennaraemslii B mporpamme mo Gpu3uKe nepeyeHb JadopaTOPHBIX M MPAKTUYECKUX padboT

SABIISICTCSI PEKOMEHJOBAHHBIM, YUYHUTEIb JENaeT BHIOOp MpoBeJeHHs JTabOpaTOPHBIX padoT u
OIIBITOB C YYETOM MHIUBUAYAIBHBIX OCOOCHHOCTENH 00YJarOIUXCS.



COAEPKAHUE OBYUYEHUSA

10 KITACC

Paznen 1. Pusuka u MeTOAbl HAYYHOI O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meronpl mo3HaHUsA OKpyXkaromero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS IPUPOABL. IKCIIEPUMEHT B (DU3HKE.
MonenupoBanue QuU3MYeCKUX SBICHUN U mporeccoB. Hayunbeie runoressl. dusnueckue
3aKOHBI U TeOpuH. ['paHUIBl MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [[pHUHITUTT COOTBETCTBHSI.
Pors m mecto ¢u3ukm B GopMHUpPOBAHWM COBPEMEHHOW HAYYHOW KapTHHBI MHUpa, B
MPaKTUYECKOU EATETbHOCTH JIIOACH.
Jlemoncmpayuu

Amnajoronsle 1 I_[I/I(I)pOBHe HU3MCPHUTCIIbHBIC HpI/I60pBI, KOMIIBIOTCPHBIC NaTYHUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe nBHKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOro JABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpoCcTh (CpemHssi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE
MaTepuaIbHON TOUKH, UX MPOEKIUU HA OCH CUCTEMBI KOOpAuHAT. ClIOkKEHUE MEepeMEICHUA 1
CJI0’KEHHE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBIKEHHEe. [ 'paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, yTH U NEPEMELIEHUSI MaTepUaIbHON TOUKU OT BPEMEHHU.

CBobOoHOe majeHne. Y CKOpeHne CBOOOIHOTO TaACHHS.

KpuBonuueliHoe nBuxeHue. J[[BU)keHME MaTepuasbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas CKOpocTh. llepuon u
yacToTa oopamenus. LlenTpocTpeMurensHoe yCKOpeHue.

TexHuueckne yCTpoOWCTBA M NPAKTUYECKOE MPUMEHEHHE: CIUAOMETp, JIBH)KCHHE
CHaps/0B, LICTTHbIC U PEMEHHBIE MepeIayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UIUTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKECHUSI.

[IpeoOpazoBanue TBUKECHHIA C UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmroienue ABM>XeHUs Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO Ma/ICHUS.

HampaBnenue ckopocTH pu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoprie pabomul

N3yuenne HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO OMPE/IeTICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHWS ~ MEXIYy  MYTAMH, [HPOWIECHHBIMH  TEJIOM  3a
MOCJIe/I0BATENIbHBIE DPAaBHBIE MPOMEXKYTKHM BPEMEHU IMPU PABHOYCKOPEHHOM JIBUJKEHHUHU C
HAYaJIbHOM CKOPOCTBIO, PABHOU HYIIO.

N3yuenue nBuKeHUs MapUKa B BI3KOU KUJIKOCTH.

N3ydenne nBUXKCHHS Tea, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun otHocurensHOCTH ['anuiies. [lepsoiii 3akoH HeroToHa. MHEpLManbHbIE CHCTEMBI
oTcuéTa.



Macca tena. Cuna. IlpuHnun cynepno3unmu cwi. Btopoil 3akoH HeroToHa pis
MaTepuaabHOM TOUKHU. TpeTnid 3akoH HproTOHA 1191 MaTepUaIbHbBIX TOYEK.

3aKoH BceMUpHOro TsaroreHus. Cuna TsxecTu. IlepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buabl Tpenust (1mokosi, ckoyibxeHus, kadenus). Cuna Tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgounuent tpenus. Cuna conpoTUBICHUS
IIPY IBUKEHUM TeJa B )KUAKOCTH WM rase.

[loctynarenbHoe U BpaliaTeabHOE ABMKEHHE a0COIOTHO TBEPAOIO Tea.

MoMeEHT cuiabl OTHOCUTENIBHO Ocu BpameHus. llmedo cumibl. YcinoBus paBHOBecus
TBEPAOTO TEJA.

TexHn4yeckne yCTpOMCTBA M NPAKTHUYECKOE INPUMEHEHUE: IOAIIWIIHUKY, JBH)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIUX TEII.

Bropoii 3akon HeroToHa.

H3mepenue cu.

Crnosxenue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOopMaIiu.

HesecomocTs. Bec Tena npu yckOpeHHOM NOABEME U MaICHUN.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUCHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOIO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomul

N3yuenue nBuxenust Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAKOUIMX B IPYXXUHE U PE3NHOBOM
oOpastie, oT ux AedopMaIuu.

HccenenoBanue ycimoBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKkoHnbl COXpaHeHUus 8 MeXaHUuKe

Nmnynbc MatepuaibHON TOUKHU (Te€a), CHCTEMbl MAaTEpPUAIbHBIX TOUEK. MIMIynbe cuibl u
W3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHUE.

Pa6ora cusbl. MOLTHOCTH CHJIBI.

Kunernueckasi sHeprust MaTepuaibHONH TOUKU. Teopema 00 M3MEHEHHH KHHETHYECKOU
JHEPIrUu.

[otennmanbHas sHeprus. [loreHnManbHas sHEPrus ynpyro aeGopMupoBaHHON NPY>KUHBI.
[lorenunanbHas 3Heprus Teiaa BOJIU3M NOBEPXHOCTH 3EMIIH.

[loreHnuanbHble ¥ HEMOTEHUUANbHble CUibl. CBA3b pabOThl HEMOTEHUHUAIBHBIX CHI C
M3MEHEHUEM MEXaHUUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUUYECKOM dHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpoMCTBa U IMPAKTUUECKOE MPUMEHEHHUE: BOAOMET, KOIEP, MPYKUHHBIN
MIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon noTeHIMAIBHON SHEPIrUHM B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuui sxcnepumenm, 1abopamopmvie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa € MOMOIIBIO JBYX OJMHAKOBBIX HHUTSIHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXaHWYECKOH SHEpruu Tejla Ha
IIPUMEPE PACTAKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekynsipHasi (pM3MKa M TePMOAMHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHbBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOpUH M UX ONBITHOE 00OCHOBAHHUE.
BpoynoBckoe nBmxkenue. Huddy3usa. Xapakrtep IBHKCHHS W B3aUMOJCHCTBUS YaCTHIL
BemecTBa. MoJIeTu CTPOCHMSI Ta30B, JKHIKOCTEH W TBEPABIX Tel W OOBSICHEHHE CBONCTB
BEILIIECTBA HAa OCHOBE JITHX Mozened. Macca u pa3mepbl Mosiekyn. KonmyecTBo BelecTsa.
[Tocrosinnas ABorajpo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHUUECKOH TEOPHUH
WJeanbHOTO Ta3a. AOCONIOTHas TeMIiepaTypa Kak Mepa CpeaHel KHHETHYECKOW JHEepruu
TEIJIOBOro JBIKeHMs vactul Trasza. lllkama temneparyp KenbBuHa. ['a30Bble 3aKOHBI
VpaBuenue MengeneeBa—Knaneipona. 3akon Jlanbrona. M3omporecchl B uicaJlbHOM Trasze ¢
MIOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. [ paduyeckoe npeacTaBieHne U30MPOLECCOB: U30TEpMa,
n3oxopa, u3obapa.

TexHnyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OaApOMETP.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BelIecTBa, (oTorpaguu MoKyl
OPraHUYEeCKUX COCTUHEHUH.

OnbiTel 110 U Py3UH KUAKOCTEH U Ta30B.

Mopaenb OpOyHOBCKOTO JIBHKEHHUS.

Mogens onbita llTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOI'O B3aUMOECHCTBHUS.

Mopaens, HIUTFOCTPUPYIOLAs IPUPOLY IaBJICHUs r'a3a Ha CTEHKU COCY/a.

OnBITHI, WIUTIOCTPUPYIOLIUE YPABHEHHUE COCTOSHUS UJI€AJIbHOTO T'a3a, U30IMPOIECCHL.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

Omnpenenenre Macchl BO3/yXa B KIACCHOM KOMHATe Ha OCHOBE M3MEpEHHH 0O0BEMaA
KOMHATBHI, IaBJICHUS U TEMIEPATYypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEXKY IIApaMETPAMK COCTOSTHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsIsI 3HEprusi TEPMOJAMHAMUYECKOW CHUCTEMBI U
crocoObl e€ m3MeHeHus. KomumuecTBo TermIoTel U padoTa. BHYTpeHHSST SHEPTHsT OTHOATOMHOTO
MJI€aJIbHOTO Ta3a. Buael Teronepenayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIyYCHHE. Y IeJIbHA
TEIUIOEMKOCTB BelllecTBa. KoIM4ecTBO TEMIOTHI IPU TEIUIONEPEaade.

[lonsitne 00 ammabatHOM mpouecce. [lepBbiit 3akoH TepMmoanHamuku. [lpumeHeHue
MIepBOro 3aKOHa TEPMOJUHAMUKY K u3onpoleccam. [ paduyeckas unTeprperanus padoThl rasa.

Bropoii 3akoH Tepmoannamuku. HeoOpatuMocTs mpoieccoB B MPUPOJIE.

TeruoBeie MamHbl. [IpuHIUIBL AeCTBYS TEeMI0BbIX MaluH. [IpeoOpa3zoBaHus sHEPTUU B
TEIUIOBbIX MamuHaxX. Koaddunuent noneznoro aeictBus teruioBoil mamwunbl. [ukn Kaphao u
ero K03((HUIMEHT MOJE3HOT0 IeHCTBHUA. DKOJIOTHIYECKHUE POOIEMbI TEIIO3HEPT e THKH.

TexHudeckne yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHUWE: JIBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOW XOJOJUIBHUK, KOHIUIIHOHED.



Jlemoncmpayuu

V3meHeHne BHYTpEHHEH HSHEPrHMM Tejla IMPH COBEPIICHHH paOOTHI: BBUIET MPOOKH U3
OyTBUIKM TOJl JEMCTBHEM CXaTOro BO31yXa, HarpeBaHue 3dupa B JaTYHHOU TpyOKe MyTEM
TpeHUs (BUICOIEMOHCTPAIIHS).

N3meneHue BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Tea Ipu Terionepeaaye.

OmnpIT 110 aaabaTHOMY PaCUIMPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEIIS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuiui sxcnepumenm, n1abopamopnuie pabomoi

N3mepenue yaenbHoOM TermIoEMKOCTH.

Tema 3. Azpecammnbie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpa3zoBanne wu KoHAeHcamus. Mcmapenue u  kumeHue. AOCOTIOTHas |
OTHOCHUTEIbHAS BIAXKHOCTh BO31yxa. HachIeHHbIi map. YenbHas TEIoTa mapoodpa3oBaHusl.
3aBUCHMOCTh TEMIIEPaTyPhl KATICHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHM30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue xpucramnsl. CoBpeMeHHBbIE Marepualnbl. [lmaBieHwe W KpucTaUIM3anus. Y aenbHas
TeruioTa miasiaeHus. CyonuManus.

VYpaBHeHHe TEIIOBOTo OanaHca.

TexHuyeckue YCTpPOHCTBA W MPAKTHYECKOE NPUMEHEHHE: THTPOMETP H ICHUXPOMETP,
KaJOPUMETP, TEXHOJIOTUW TIOJNYYEHUS COBPEMEHHBIX MaTepHalioB, B TOM  YHUCIE
HaHOMATepPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX [1APOB.

Kurnenue npu MOHMKEHHOM JIaBJICHUH.

Crioco0Ob1 U3MEPEHUS BIAXKHOCTH.

Hab6ntoienre HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTAILIOB.

Yuenuueckuu skcnepumenm, nabopamopmsie pabomuol

N3mepenne OTHOCUTEIHHON BIaKHOCTH BO3JIyXa.

Pa3znea 4. DiiekTpoauHaMuKka

Tema 1. dnekmpocmamuka

DnexTpuzanusi Tel. OJeKTpuueckuid 3apsan. JIBa BuIa SIEKTPUYECKUX 3apsiiOB.
[IpoBoAHMKY, TUANEKTPUKH U TIOTYIIPOBOIHUKH. 3aKOH COXPAHEHMSI dJIEKTPUUYECKOTO 3apsiia.

BszaumopeiictBue 3apsinoB.  3akoH  Kynona. ToueuHblld  anekTpuuecKuid  3apsl.
OnekTpuueckoe mnoje. Hampsx€HHOCTh anekTpuueckoro mnons. [lpuHIuMn cynepnosuuuu
JJIEKTPUYECKUX MOJIeH. JINHUY HANPsKEHHOCTH SJIEKTPUYECKOTO TOJIS.

Pabora cumnm omekTpocratmdyeckoro mois. [loreHnman. Pa3HOCT  MOTEHIMAIIOB.
[IpoBOIHMKYN M AUDIIEKTPUKH B JIEKTPOCTATUYECKOM MoJie. [[usnexTpuueckas MpOHUIIAEMOCTb.

OnektpoéMkocTh. KoHmeHcarop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPTHs
3apsKEHHOT0 KOHJIEHCaTopa.

TexHuyeckue ycTpoicTBa M INPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOI, AJIEKTPOMETP,
JJIEKTPOCTaTUYECKasl 3allluTa, 3a3€MJIEHUE DJIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIbHBIN
amnmapar, CTpyWHBII PUHTED.

Jlemoncmpayuu

YCeTpolCTBO M MPUHIUI ACHCTBUSA IIEKTPOMETPA.

BiaumopeiicTBue Ha3NEKTPU30BAHHBIX TE.



DIIEKTPUUYECKOE T10JI€ 3apsSKEHHBIX TEll.

[TpoBOIHHKH B AIEKTPOCTATUUECKOM IIOJIE.

DIIeKTpOoCTaTUYECKasl 3allIMTA.

JIMnIEeKTPUKHU B 3JI€KTPOCTATUUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT TIUIONIAJAW  IUIACTHH,
pacCTOSHUA MEKY HUMU U TU3IEKTPUIECKON IPOHULIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATOPA.

Yuenuueckuu sxkcnepumenm, nabopamopmusie pabomoi

N3mepenue 371eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuil mox. Toxu 6 paznuynvix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBHSI CYIIECTBOBAHUSA AJIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [locToAHHBIN TOK.

Hamnpsixenue. 3akon Oma a1 y4acTka Heru.

DIIEKTpUYECKOE CONPOTHUBJICHUE. VY nensHOE CONPOTUBIICHUE BEILECTBA.
[locnenoarenbHoOE, NapaIeIbHOE, CMEIIAHHOE COCUHEHNE ITPOBOIHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jkoynsa—JIenna. MoImHOCTh 2IEKTPHUUECKOTO TOKa.

DIEKTPOABMKYILASl CHJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHMKA TOKA. 3akoH Oma 1uist
MOJIHOM (3aMKHYTOM) AJIeKTpudeckoit renu. KopoTkoe 3amMblkaHue.

DNEeKTPOHHAs MPOBOIUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTb COMTPOTHUBIICHUS METAJIJIOB
oT Temrneparypbl. CBEpXIIpPOBOAUMOCTb.

DIIeKTpUYECKH TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[NonynpoBonuuku. CoOCTBEHHass W NpPUMECHas MPOBOJUMOCTb MOJIYIPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexona. [lonynpoBoHUKOBBIE TPHOOPEI.

DNEeKTPUYECKU TOK B pacTBOpax M paciulaBax »dJEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
aucconuanus. JIeKTPOIIN3.

DNeKTpUYECKHil TOK B razax. CaMoCTOSATENbHBIA U HECAMOCTOSTENbHBIN pa3psl. MonHus.
[Ina3zma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIIepMETp, BOJIbTMETD,
peocTar, HCTOYHHUKH TOKa, »JJCKTPOHATPEBATEIbHBIE MPUOOPHI, SIEKTPOOCBETHTEIHHBIC
puOOpPHI, TEPMOMETP COINPOTUBJICHUS, BAKyyMHBIH TUOJM, TEPMUCTOPHI U (POTOpPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN TNOJ, FajIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HAPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAAN
MONIEPEYHOT0 CEUEHUSI U MaTepuaa.

CmenanHoe coeAMHEHNE TPOBOIHUKOB.

[Ipsimoe u3MepeHue 37aeKTpoABMKYIEH cuiibl. KopoTkoe 3aMbIKaHHE TajlbBAHUYECKOTO
9JIEMEHTA U OIICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COMPOTUBJIEHUSI METAIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psia 1 IpOBOJMMOCTh BO31YXa.

OaHOCTOPOHHSISI TPOBOJIUMOCTD JUO/A.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomeol

N3y4yeHue cMenaHHOro COeIMHEHHS pE3UCTOPOB.

N3mepenne  SneKTpOABMKYLIEH CHIIBI  HCTOYHHMKA TOKa M €r0  BHYTPEHHErO
COTNPOTHUBIICHUS.



Habmtonenue snextposnnsa.

Me:knpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oCyIECTBISETCS C YYETOM
COJEpKATEIbHBIX MEXKIIPEIMETHBIX CBs3€H C KypcaMH MaTeMaTHKH, OWOJIOTUH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nousimus, CBS3aHHbIE C M3YYEHHEM METOJOB HAy4YHOI'O IO3HAHMSA:
sABJICHHE, Hay4HbIH (akt, rHUmoresa, (uznyeckas BEeNIWYMHA, 3aKOH, TEOpHs, HaAOIIOACHUE,
AKCIEPUMEHT, MOJICITUPOBAHHE, MOJICITh, N3MEPECHHE.

Mamemamuxka: pelleHHe CUCTEMbl ypaBHEHMH, JMHeHHass ¢yHKuus, napaboia,
runepOosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIIMU: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HX IPOEKIHMH HAa OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonoeus: Mmexanndeckoe IBIKEHHE B JKMBOW mpupoje, muddy3us, 0cMOC, TEIIO0OMEH
KMBBIX OPraHU3MOB (BHU[bI TEIUIONEPEAaut, TEIJIOBOE PABHOBECHUE), SJICKTPUUECKUE SIBJICHUS B
JKUBOW MPUPOE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHas Macca, TEMJIOBble CBOMCTBA TBEPABIX TeJ, JKUAKOCTEM M Tra3oB, 3JEKTPUYECKUE
CBOWCTBA METAJIJIOB, AJICKTPOJIUTHYECKAs TUCCOLUALIMS, TaJbBaHHKA.

T'eoepaghus: BIaXXHOCTBH BO3IyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUe JABMKEHUM C MCIOJIB30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOAIIUIHUKH, WCIOIh30BaHUE 3aKOHA COXPAHEHUS HMMITyJbCa B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEIO CropaHus, IapoBas TypOMHa, OBITOBOH
XOJOAMIBHUK, KOHIUIIMOHED, TEXHOJIOTUHU MOJIyUYEHHUs] COBPEMEHHBIX MaTepHajoB, B TOM YHCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJOTHWH,  DJEKTPOCTATHUECKas  3allluTa,  3a3eMJICHHE
JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBI NpHUHTEp, 3JIEKTpOHArpeBaTelbHble MPHOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPBI, TAJIbBAHUKA.

11 KJIACC

Pasnen 4. DiiekTpoguHamMmnka

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKYUS

IlocrositHHble MarHWTHEL. B3anMozaelcTBHE NOCTOSHHBIX MarHuToB. MarsmutHoe IOJIe.
Bexrop maruuTHON MHAYKUIMK. [IpyHIMI Cyneprno3uiyuy MarHUTHBIX 1OJIeH. JIMHUY MarHUTHOU
nHAykuuy. KapTuHa TuHui MarHuTHONM MHAYKIWHU TOJISl HOCTOSTHHBIX MAarHUTOB.

MarautHoe 1ojie IpOBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHOYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJIHHMKA, KATYIIKH C TOKOM.
OnbIT Dpctena. BzaumoaeiicTBue MPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HAlIPABJICHUE.

Cuna Jlopenna, e€ MOAyJdb | HampaBiieHHE. JIBMKEHUE 3apsHKEHHOM YacTUIbl B
OJTHOPOJTHOM MarHuTHOM noJjie. PabGora cunbl Jlopenua.

SIBneHue DIIEKTPOMAarHUTHOM MHAYKUMHM. [IOTOK BEKTOpa MAarHUTHOM MHIYKLIHH.
DIIEKTPOABMKYIIAS CHJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHykunu Papazes.

BuxpeBoe ayekTpudeckoe Imoiie. ODIEKTPOABMKYINAs CHIa MHAYKUUMM B IIPOBOJHHUKE,
JBHKYILIEMCS IOCTYIIATEIbHO B OJJHOPOJHOM MarHMTHOM IIOJIE.

[TpaBuiio Jlenua.

NuaykTHBHOCTS. SIBIEHME CAaMOMHAYKINHU. DIEKTPOABIKYILAs CHUIa CAMOMHAYKLIUH.



DHeprusi MAarHUTHOTO TOJIsI KATYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTPOWCTBA U NPAKTUYECKOE NPUMEHEHUE: IIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATrHUTHI, JIEKTPOABUTATEIb, YCKOPUTEN JIEMEHTAPHBIX YAaCTULI, UHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUY MHIYKITUA MAarHUTHOTO TIOJIS.

B3aumMopeiicTBrue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Awmrmepa.

HevictBue cuiibl JIopeHI1a HA MOHBI YJIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHOM UHAYKIIMH.

[IpaBuno JleHna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHUs MarHMUTHOIO
MOTOKa.

SIBrieHMEe CaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuyenne MarHuTHOTO MOJIsL KATYLIKU C TOKOM.

HccnenoBanue AeHCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JEKTPOMArHUTHOM MHIAYKIUH.

Pa3pea 5. Koje0anus v BOJHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUNHbIE KONEOAHUA

KonebarenbHas cucrema. CBoOonHble MexaHMueckue KkojeOaHus. [‘apmMoHuueckue
konebanusa. Ilepuwon, wacrora, ammauryna W ¢asza kojeGanwil. [IpyXKMHHBIH MasTHHK.
MatemaTrueckuil MasTHUK. YpaBHEHHE TapMOHHMUYECKHX KojeOaHuil. [IpeBpaieHue sHepruu
IIPU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiit koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HACATIHHOM
KOJIeOaTeIbHOM KOHTYpe. AHAIOrUsl MEXIYy MEXaHWYECKUMH M 3JIEKTPOMarHUTHBIMU
konebanusmMu. Popmyna TomcoHa. 3aKOH COXpaHEHHsI PHEPTUU B HMJICATBHOM KOJeOaTeJIbHOM
KOHTYpE.

IIpencraBnenue o 3aryxaromux KojeOaHUsAX. BbIHYXIeHHbIE MeXaHHMUECKUE KOJIeOaHMUs.
Pe3onanc. BeinyK/1eHHBIE 3JIEKTPOMAarHUTHbBIE KOJIeOaHHMs.

[lepemennblii Tok. CUHYCOMAANBHBIA NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTYIHOE M IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HAIIPSIKCHHUS.

Tpanchopmarop. IlpomsBoacTBo, mepemadya W TOTPEOJICHUE SICKTPHUECKON SHEPTHUU.
OKOJIOTUYECKUE PHUCKM IIpU IPOU3BOACTBE JJEKTpOdHepruu. KynbTypa uCHOIb30BaHUA
JJIEKTPOIHEPIUH B TOBCEAHEBHOM JKHU3HH.

TexHudeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHME: DJJIEKTPUYECKHHA 3BOHOK,
TEHEPAaTOp NEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoIepe1ay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKUHHBIN WM MaTeMaTUYeCKUIl
MasITHUK).

HabGmotenue 3atyxaroniux KoieOaHui.

HccnenoBanue CBONCTB BEIHYKIEHHBIX KOJICOAHUIA.

HaGnronenue pezoHasca.



CB00O/IHBIE IEKTPOMArHUTHBIE KOJIEOaHHs.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HANpsDKEHUsT OT BPEMEHH) s
JIEKTPOMArHUTHBIX KOJIeOaHUi.

Pe3oHaHCc npu mocieqoBaTeIbHOM COEIMHEHUHU PE3UCTOPA, KATYIIKM MHIYKTUBHOCTH U
KOHJIeHcaTopa.

Mopenb TUHUN AIEKTPOIIepeauH.

Yuenuueckuiu sxcnepumenm, 1abopamopHvie pabomul

HccnenoBanue 3aBUCHMOCTH IEpHOJia MaJIbIX KosieOaHUM Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne mepeMEHHOro TOKa B ILENM U3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMacHUMHbLE 60IHbL

MexaHuuyeckue BOJIHBI, ycaoBUsl pacripoctpaHenus. [lepuon. CkopocTh pacpocTpaHeHus
u anvHa BosiHbL. [lomepeunsle W mpoaonbHble BoNHBL HWHTepdepenuus u nudpakuus
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBL. YCIIOBHSI M3IYyYEHUS 3JIEKTPOMAarHMWTHBIX BOJIH. B3anMHas
opueHTanust BektopoB E, B, V B snexrpomaruutHOi BoiHe. CBOMCTBAa 3J€KTPOMArHUTHBIX
BOJIH: OTpa)X€HWE, TMpeJioMyieHne, moyspusanus, audpakuus, uarepdepennus. CKOpoOCTh
JJIEKTPOMAarHUTHBIX BOJIH.

[lkana 3neKTpOMAarHUTHBIX BOJIH. [IprMeHEHHEe 3IEeKTPOMAarHWTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHIMIBI paguocBs3u U TeneBuacHus. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE MUHCTPYMEHTHI,
yIBTpa3ByKOBasi AMArHOCTHKA B TEXHUKE M MEAMIMHE, Pajgap, paauONpUEMHUK, TEJIEBHU30p,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U paclpoOCTPaHEHHE MONEPEYHBIX U MPOOIBHBIX BOJIH.

Konebmroneecs Teno kak HICTOUHUK 3BYyKa.

HaGnroneHue oTpaxeHus U NpeloMICHUS MEXaHUUECKUX BOJIH.

Habnronenne uarepdepeHnnu u qudpakimy MEXaHHIeCKUX BOJIH.

3BYKOBOM pe30HAHC.

HaOntoneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYIOM M 4acTOTOMH
KOJIeOaHUH.

HccnenoBanue  CBOMCTB — AJEKTPOMATHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMJIICHUE,
noJsipuzanus, Tudpakuus, HHTepQepeHLus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. lIpsMonnHeliHOE paclipOCTpaHEHHE CBETA B OJHOPOJHON CpeEJiE.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpakeHune cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHne H300paKeHUW B TIIIOCKOM
3epKaie.

[Ipemomiienne cBeTa. 3aKOHBI MPEJIIOMIICHUS CBeTa. AOCONIOTHBIA  IMOKa3aTellb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yroa MHOJHOTO BHYTPEHHETO
OTpa)KECHHUS.

Hucnepcus ceeta. CiioxHbIi cocTaB Oenoro ceera. Lger.



Cobwupatomue W paccewBaronie JHH3bBL. ToHKas nuH3a. DOKYyCHOE pacCTOSHUE U
OTTHYECKasi Cuiia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOMPAIONIUX U PACCEUBAIOIINX
nuH3ax. @opMyIia TOHKOH JIMH3bI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensr IPUMEHUMOCTH TEOMETPUYECKON ONTHKHU.

BonnoBass omnrtuka. HWurepdepenius cBera. KorepeHTHbIE WCTOYHUKH. Y CIOBHS
Ha0JI0/IEHNsT MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(a3HbIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpaxkmus ceera. [Judpakumonnas pemérka. YciaoBue HaOMIOAEHUS TUIaBHBIX
MaKCHMYMOB IIPH Ma/ICHUH MOHOXPOMATHUYECKOTO CBETA HA AUPPAKIIMOHHYIO PEIIETKY.

Ionspusanus ceera.

TexHuyeckue ycTpoWCTBa W MpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, ¢oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOIN, BOJOKOHHAS ONTHKA, JU(PPAKIMOHHAS
pemETKA, MOISAPOULI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacnpocTpaHEeHUE, OTPAKEHHE U MperomiieHHe cBera. OnTtuueckue
prOOpBI.

[lonHoe BHyTpeHHEe oTpakeHne. Monienb cBeToBoOAA.

HccnenoBanue cBOMCTB M300paykeHUI B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TEJIECKONa.

Hab6monenne untepdepeHym cera.

HabGmonenne nudpakimu cBera.

Habmonenue aucnepcuu cBera.

[lonyyenue cnekTpa ¢ TOMOIIBIO PU3MBI.

[Tomygenue criekTpa ¢ TOMONIBbIO TH(PPAKITMOHHON PEIIETKH.

Hab6mroienue nonsipu3auu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenne mokazaresns MpeioMIICHUs CTEKJIA.

HccnenoBanue cBOWCTB N300paKeHH B TMH3aX.

Habmonenue aucnepcuu cBera.

Pa3nes 6. OcHOBBI crielUAIbLHON TEOPUH OTHOCHTEJIBLHOCTH
['panuibl MPUMEHMMOCTH KJlacCMUeCKOM MexaHuku. llocTynaTsl crnenuaibHONW TEOpUHU
OTHOCUTEJILHOCTH: HHBAapUaHTHOCTb MOJYJS CKOPOCTM CBe€Ta B BaKyyme, MPUHIUI
OTHOCHUTEIIHOCTH DUHINTEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEUICHUE BPEMEHH U COKPALLIEHUE JITTUHBI.
OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs3b MACCHI C SHEPTUEH U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPTUs TTOKOSI.

Pazngean 7. KBanroBasi puzuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®oronbl. Popmyia [Tnanka cBA3U 3HEpPruu (POTOHA C €T0 YACTOTOW. DHEPTUSl U UMITYJIbC
(dhoroHna.
OtkpeiTne u wuccnenpoBanue Qoroddpdexra. Onbiter A. I'. CroneroBa. 3aKOHBI
dhoroarddekra. YpaBHenune DitnmreitHa 1s horodddexra. «KpacHas rpanuna» Gororddexra.
JHasnenue cera. OnbiTel I1. H. JIeOenena.
XHUMUYECKOE ICMCTBHUE CBETA.



TexHuyeckue YCTpONCTBA M TPAKTHUECKOE MPUMEHEHHE: (OTOANEMEHT, (OTOAATUHK,
COJIHEUHas OaTtapesi, CBETOIHOI.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IMHKOBOU IIIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO (GOTOAPdeEKTa.
CBeTOqHOI.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pezepdopna no paccesnuro o -uactuul. IlnanerapHas
Mozenb aroma. [loctynarel bopa. M3nyyenue u norsiomenue GOTOHOB NpU MEPEXOe aroma ¢
OJIHOTO YpOBHSI SHEepruM Ha Jpyrod. Bumbl crektpoB. CHEKTp YpPOBHEW SHEPruM aroMa
BOJOpOAA.

BosiHoBBIE cBOMcTBa yacTul. Bonuel ne bpoinsa. KoprnyckynsspHO-BOJIHOBOM JTyaau3M.

CnoHTaHHOE U BBIHYKIECHHOE U3ITyYCHHE.

TexHudeckue yCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHUE: CIEKTPaJbHBIA aHAIU3
(cexTpockomn), 1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenyie JUIMHBI BOJIHBI JIa3epa.

HaGnroneHue nuHeHuaThIX CHEKTPOB U3ITyUSHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

HaGmtonenue nHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXHOCTb  CTPOCHHA  sApa. OtkpbiTHE
pannoakTuBHOCTU. OnbITH Pesepdopaa mo onpeneneHnio coctaBa paJluioakKTUBHOTO H3JIY4YEHUSI.
Caoiicta anb(a-, 6eta-, raMma-u3IydeHus. BiusHue paqnoakTHBHOCTH HA KHUBBIC OPTraHU3MBI.

OtkpeiTHE TpoTOHa W HelTpoHa. Hykiomnas momens sapa ['eiizenOepra—liBaHeHKo.
3apsin sanpa. MaccoBoe uucio sigpa. M3otormsl.

Anbda-pacniaz. DJIEKTPOHHBIN W TMO3UTPOHHBIA OeTa-pacman. ['amma-u3nydeHue. 3aKoH
paZMoaKTUBHOIO pacnajia.

DHeprus CBA3M HYKJIOHOB B szipe. SnepHbie cuibl. JledexT Macch spa.

S nepublie peakuuu. JleneHue u cUHTE3 sA1EP.

Snepubiii peaktop. Tepmosnepuslii cunre3. IlpoOiemMbl M MEpPCHIEKTUBBI  sACpHON
SHEPreTHUKU. JKOJIOTMUECKHUE aCIIEKThI A/IEPHON SHEPIeTUKH.

OnemeHTapHble yacTULBL. OTKPBITHE TIO3UTPOHA.

MeToabl HaOIIOICHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHUII.

@dyHIaMeHTalIbHbIE B3aUMOJIeHCTBUS. EMMHCTBO (hr3nuecKkoil KapTUHbBI MUpA.

TexHnuecknue ycTpoHCTBa M MPAaKTHUECKOE NMPHUMEHEHHUE: JT03UMETp, Kamepa Buibcona,
SJIEPHBIA peaKkTop, aTOMHast 6oMoa.

Jlemoncmpayuu

Cu€TUrK HOHU3UPYIOIUX YACTHII.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomeol
HccnenoBanue TpekoB yacTuil (1o roToBsiM poTorpadusim).



Pa3nes 8. DiieMeHTBI ACTPOHOMHUH M ACTPOPU3UKHU

Ortanbl  pa3BuTUs acTpoHoMuHu. llpukiagHoe W MHPOBO33PEHYECKOE 3HAUYECHUE
ACTPOHOMHH.

Bup 3Bé3nH0T0 HeOa. Co3Be3ausi, SpKue 3BE3/IbI, ITIAHETHI, X BUANMOE ABH)KCHUE.

ConHeuHas cuctema.

Comnuune. ConHeyHas akTUBHOCTh. Mcrounuk sHeprum CosHia W 3BE31. 3BE3JbI, HX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpPaJbHBIM KJIAaCC — CBETUMOCTbY». 3BE3MBI
[JIaBHOM TIOCJIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca — CBETHUMOCTB» I 3BE3J TJIaBHOU
MOCJIEe10BATEeNIbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. CoOBpEMEHHBIE MPEACTABICHUS O
IIPOUCXOXAEHUHU U 3Boounu CoslHLa U 3BE3/1. DTallbl )KU3HU 3BE3].

Muneunsiit [IyTe — Hamia I'anaktuka. [lomoxenne n nuxenne Connua B ['amaktuke. Tumsl
rajlakTuK. PagnoranakTuky u kBazapbl. YEpHbIE ABIPHI B sAPaX ralaKTHK.

Bcenennasi. Pacmmpenune Bceenennoil. 3axkon XaO6ma. Pazberanme ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe u3nydeHue.

MacmtaOnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnrie mpobieMbl aCTpPOHOMUM.

Yuenuueckue nabnooenus

HaGnroneHust HeBOOPY>KEHHBIM TJ1a30M C MCIIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKESHUN
JUISL OTIPEJICNICHUs TIOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noymapus 1 sipkue 3BE3/BI.

Hab6mronenus B reneckon Jlynsl, mianer, Maeuynoro [lytu.

O06o0maruiee NOBTOpeHUE

Pone u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMYECKOW, COIMAIbHOM U
ITHYECKOW cdepax AeATEIBHOCTH 4YEJIOBEKa, POJb M MECTO (HM3MKH W aCTPOHOMHHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, poib (U3HYECKON Teopun B (POPMHPOBAHUU
MPEICTaBICHUH 0 PU3NMUECKOM KapTHHE MHpa, MECTO (PM3NYECKON KapTUHBI MUpa B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUIN O IPUPOIE.

Me:knpeaMeTHble CBSI3U

N3yuenne kxypca ¢usuku 06azoBoro ypoBHS B 11 Kiacce OCYIIECTBISICTCS C y4ETOM
collep)KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€Ml € KypcamMH MaTeMaTUKH, OHOJOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHMEM METOJOB HAyYHOT'O IO3HAHMS:
SBJICHWE, HAy4YHBIM (akT, THUMOTe3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHsi, HaOJOJICHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE, MOZEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHUe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIIMK Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
MIPU3HAKU N10J1I00MSI TPEYTOJIBHUKOB, ONPEIEICHHE MJIOAAN IUIOCKUX GUryp U o0bEMa Ted.

Buonozus: snexTpudeckue SIBIEHUS B JKUBOW NpHUpone, KoieOaTenbHbIE IBIKEHUS B
JKUBOM IIpUPOJIE, ONTHUYECKHE SBICHUSA B XXUBOM IPUPOJE, NECHUCTBUE DPAJMALMM Ha >KUBbBIC
OpraHU3MBI.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKass CTPYKTypa TBEPIBIX Tell,
MEeXaHU3Mbl 00pa30BaHuUs KPUCTAIUIMUECKOM peIETKH, CIIEKTPaJIbHbII aHaIu3.

l'eocpagpus: MarHUTHBIE TONIFOCa 3€MJTH, 3aJIeKH MArHUTHBIX Py, (OTOCHEMKA 3eMHOMN
MIOBEPXHOCTH, MPEJCKAa3aHUE 3EMIIETPACEHUM.



Texnonocus: TAHUM BJEKTPOIIEpEIayd, T€HEPATOP MEPEMEHHOIO TOKA, AJIEKTPOABUTATEb,
WHAYKIIMOHHAS T€Yb, pajap, pPaJHONpPHEMHHK, TEJIeBH30p, aHTeHHa, Tenedon, CBY-meds,
MIPOCKIIMOHHBIN armapar, BOJIOKOHHAS OITHKA, COJTHEYHAas OaTapes.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenune yueOHOro mpeamera «®dusuka» Ha ypoBHE cpegHero o0miero oOpa3oBaHUS
(6a30BBII  ypOBEHB) JODKHO  OOECHEYHTHh  JIOCTHKEHUE  CIAEAYIOMUX  JMYHOCTHBIX,
METAINpPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEILHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOEHUS yueOHOro mpeamera «DHU3MKa» MOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH O0YYarONIMXCsS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAllUi, TMO3UTHUBHBIX BHYTPEHHUX
yOeXAeHMId, COOTBETCTBYIOIIMX TPAJAULIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIecTBa,
pacimpeHue KH3HCHHOTO OIBITa M OIbITa JCATCIIEHOCTH B MPOIECCE Peall3allid OCHOBHBIX
HaTpaBJIeHUI BOCIIUTATENBHOMN 1€ITeTbHOCTH, B TOM UHCJIE B YACTH:

1) rpa:xIaHCKOr0 BOCIIUTAHMS

c(HhOPpMUPOBAHHOCTh T'PAKIAHCKOW TMO3MIMM  OOydJalomerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEeHa POCCHICKOTO OOIIECTBA;

MPUHSITHE TPATUIIMOHHBIX OOIICYEIOBEYSCKUX TYMAHUCTHUECKUX U JIEMOKPATHYCCKHUX
IIEHHOCTEMH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B HHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIFHON OpTaHU3AIINH;

YMEHHE B3aMMOJICHCTBOBATh C COLMAJBHBIMH HWHCTUTYTAMH B COOTBETCTBUHU C HX
(GyHKIMSMU 1 HA3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapHOHN ¥ BOJIOHTEPCKOM JIEATEITBHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTH POCCUHCKOM I'PpaK1TaHCKOW MJIEHTHYHOCTH, TAaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, IOCTHDKCHHSIM POCCHHUCKUX
yu€HBIX B 00JaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TTOBEICHMS;

CIIOCOOHOCTH OIICHHBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYSICH
Ha MOpaJbHO-HPABCTBEHHBIC HOPMBI M [ICHHOCTH, B TOM YHUCJIC B JCATCIIEHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYUBOTO OYAYIIETro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHONICHUE K MUY, BKJIIOYAs 3CTETHUKY HAYYHOT'O TBOPYECTBA, MPUCYIIETO
¢u3nyeckoi Hayke;

5) Tpy10BOT0 BOCIIUTAHUS:

WHTEpPEC K pa3InyHbiM cdepaM MpoPeCCHOHAIBHONW JEATEIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHUKOW, yMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp OymyIIei
npoeccry U pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHMIO M CaMOOOpa30BaHMIO B 00JacTH (pU3MKH Ha
MPOTS)KEHUH BCEH JKU3HU;

6) 3K0JI0rM4ecKoro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYPbl, OCO3HAHUE TI00aJbHOrO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



IUTAHUPOBaHUE M OCYIIECTBICHHE JIEHCTBUI B OKpY’KalOIIeW cpesle Ha OCHOBE 3HAHUS
LeJel yCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

pacllupeHue OmbiTa JEATENbHOCTH HKOJOIMYECKOM HaIpaBIEHHOCTH Ha OCHOBE
MMEIOIUXCS 3HAHUH 110 PU3UKE;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMS:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOW NEATEIBHOCTH, TOTOBHOCTH B MPOIECCE M3YUYCHUS (PU3UKU
OCYILECTBIIAThH IPOEKTHYIO U UCCIIEI0BATEIbCKYIO AESITEIbHOCTh HHANBUYAIBHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIbTATDBI

IMo3naBaTebHbIe yHHBePCAJIbHbIE yUeOHbIE TeiicTBHS
Ba3zoBble Jioruyeckue aeicTBUsI:

CaMOCTOSITENNbHO (popMynHUpoBaTh W aKTyaJdH3UpOBaTh NpoOlieMy, paccMaTpuBaTh €
BCECTOPOHHE;

OTIPENIEIIATH IIETU IEATSILHOCTH, 3a1aBaTh ITapaMeTPhl M KPUTCPUH UX TOCTHIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SIBICHUSX;

pa3pabaTbIBaTh TUIAH PEUICHUS MPOOIEMBI C YIETOM aHAIH3a UMEIOIIUXCS MAaTEPHATBHBIX
Y HEMaTepUAIBbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTH, OLIEHWBATh COOTBETCTBUE PE3YNIBTATOB IENSIM,
OIICHUBATh PUCKU MOCIICICTBUN JACSITSILHOCTH;

KOOPJMHUPOBaTh W BBINOJIHATh PAabOTy B YCIOBUSAX PEABbHOTO, BHPTYAIBHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

Ba3oBble nuccienoBareibcKue IeiiCTBHS:

BIIQJICTh HAyYHOM TEPMHHOJIOTHEH, KIIOYEBBIMH TMOHITHSIMH U METOJaMHU (U3NICCKOM
HAYKH;

BIIAJICTh HaBBIKAMHU y4eOHO-HCCIIEOBATENLCKON M MPOCKTHON AESITENbHOCTH B 00JACTH
(hU3HUKHU, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIILHOMY TTOMCKY METOJIOB PEIICHUs 33134
(U3NIECKOTo Coiep KaHusl, IPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUS;

BIAJICTh BUAAMH JI€ATEIHHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro HWHTEPIpETaINH,
MPeoOPa30BaHUI0 W MPUMCHCHHIO B PA3UYHBIX YYEOHBIX CHUTYyalHsSX, B TOM YHCJIC TIpU
CO3/IJaHUHU y4EOHBIX MTPOECKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH  IPUYUHHO-CIICACTBCHHBIE CBS3M M aKTyaJIM3MpPOBATh 3a/Jady, BBIJIBUTATH
TUIOTE3y €€ pelleHHs, HAaXOAWTh apryMEHThI U JO0Ka3aTelbCTBa CBOUX YTBEPIKICHHA,
3a/1aBaTh apaMeTpbl U KPUTEPUH PEIICHHUS,

aQHAIM3UPOBATh TOJYYCHHBIE B XOJAC pEHICHHs 3aJadd Pe3ylIbTaTbl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MECHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3aJaud B OOpPa30BATENBHON NEATEIHHOCTH, B
TOM YHCJIC TIPH U3YICHUH (DU3HKHY;

JlaBaTh OIICHKY HOBBIM CUTYAaIIUsIM, OIICHUBAThH IIPUOOPETEHHBIH OTIBIT,

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUICCKYIO 00JIACTh )KU3HEACSITeTLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJICH, NIPEIJIaraTh OPUTHHAIBHBIC MTOIXObI H PCIICHHUS,

CTaBUTH MPOOJIEMBI U 33729, TONMYCKAIOIINE ATbTCPHATHBHBIC PEIICHUS.



Pabora ¢ undopmaunmeii:

BJIaZACTh HABBIKAMH ITIOJTYYCHUA HHq)OpMaIII/II/I (1)I/I3I/I‘-ICCKOFO COACpKaHNA U3 MCTOUYHHKOB
pa3HbIX THIIOB, CaMOCTOATEIBHO OCYILECTBISATh IOMCK, aHajW3, CUCTEMAaTH3alUI0 U
MHTEpHpeTanio HHPOPMAIUY PA3TUYHBIX BUJIOB U ()OPM MPEICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIb30BaTh CpeACTBAa MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
PCIICHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allUOHHBIX 3aJa4 C COGJIIOI[GHI/ICM
TpeOOBaHUIl 3PrOHOMMKH, TEXHUKH 0€30IacHOCTH, TUTUEHBI, pecypcocOepeeHusl, MPaBOBbIX U
ATHUYECKHUX HOPM, HOPM HUH(OPMAIIMOHHOW O€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJAEpXKaHHMA B PA3NUYHBIX Qopmarax ¢ Y4ETOM
Ha3Ha4YeHUs WHPOPMAIIMM ©  1EJIEBOH ayAuTOpWUH, BHIOMpas ONTUMAIbHYIO (GopMy
MIPEICTABIICHUS U BU3yaIH3aI[UH.

KoMMmyHHKaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUS:

OCYIIECTBIISATH OOIIEHHE HA YpOKaX (PU3UKH U BO BHEYPOUHOU EATEIbHOCTH;

pacno3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlMi U CMATYATh KOH(IUKTHL;

Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOX TOUYKY 3PEHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEACTB;

MOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUIYATbHON paOOTHI;

BBIOMpPATh TEMAaTUKy M METOJbI COBMECTHBIX ACHCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEM Ka)0r0 4JeHa KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESTENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHHIO: COCTAaBJATh IUIAH JACHUCTBHM, PaCIpeleNiaThb POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh Pe3ylIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4€CTBO CBOETO BKJIAJA U KAKIOI0 YYaCTHHKA KOMAHJIbI B OOLINI pe3ysbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE IMPOEKTHI, OLIEHUBATh UAEH C IMO3ULHUHU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYHIECTBJIATh TO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PpA3JIMYHBIX CUTYyalMsX,
MPOSIBIISAATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryJisiTHBHBIC YHUBEpPCAIbHbIC y4eOHbIE 1eiCTBHA
Camoopranu3anus:
CaMOCTOSITENIbHO OCYILECTBIISATh IO3HABATEIbHYIO NEATEIbHOCTh B 00JacTH (U3UKU U
aCTPOHOMMH, BBISBJIATH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTABJISITh IUIAH PEIICHUs PAacYE€THBIX M KauyeCTBEHHBIX 3aad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOW paboThl C y4&TOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;
pacupATh paMK1 y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHU;
JejaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBAThH €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pEILICHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
crocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO OJPYIULIUU B 00JaCTH (PU3UKH,
MIOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTEeNbHBIN U KyJIBTYPHBIH YPOBEHb.
CaMOKOHTPO/Ib, IMOIIMOHAIbHBINH MHTEJIEKT:



JaBaTh OIEHKY HOBBIM CHUTYallMsSIM, BHOCHTb KOPPEKTUBHI B ACSATEILHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YIHTATOB LIEISIM;

BJIAJICTh HABBIKAMU [MO3HABATEIHLHON PEQIIEKCUN KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICTUTENILHBIX TPOIIECCOB, X PE3YNIbTATOB M OCHOBAHUI;

WCIIOJIb30BaTh PUEMBI pe(hJICKCHU JIJTS OIICHKH CUTYaIlUH, BEIOOpa BEPHOTO PEIICHNUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PEUICHHUS 110 UX CHIDKCHHIO,

MPUHUMATHh MOTHBBI U ApTYMEHTHI JPYTUX TPU aHAIHU3E PE3yJIbTaTOB JIeATeIHbHOCTH;

MIPUHUMATD Ce0s1, TOHUMAasi CBOM HEJOCTAaTK! M JOCTOMHCTBA;

MPUHUMATh MOTUBBI U aPTYMEHTBI JJPYTUX MPH aHAJIN3E PE3YJIbTaTOB JICATEIbHOCTH;

MpU3HABATH CBOE MPABO U MPABO APYTUX HA OIMIHUOKU.

B mporiecce 1oCcTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS ITPOTPaMMBI TI0 (U3UKE IS
YPOBHSI CPEAHET0 OOIIEro o0pa3oBaHUs Yy OOYYaIOIINXCs COBEPIICHCTBYETCS dMOIMOHATBHBIN
HHTEJUICKT, TPEIOoIararoimui c)OpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKJIFOUYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHAIBHOE COCTOSTHHE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIHPOBaHUS, BKJTIOYAFOIIIETO CaMOKOHTPOJTb, YMEHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIIOCOOHOCTh aJanTHPOBAaTHCS K SMOIMOHAIBLHBIM
W3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JOCTIIKCHHIO ILEIH U YCIEXy,
ONTHMU3M, UHUITUATUBHOCTh, YMEHHUE JIMCTBOBATH UCXO/SI U3 CBOUX BO3MOYKHOCTEH;

SMMATHH, BKIIFOYAIOMIEH CIIOCOOHOCTh TMOHMMATHh AMOIMOHAIBHOE COCTOSIHHE APYTHUX,
YYUTBIBATh €r0 TPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMATIFHBIX HABBIKOB, BKIFOUYAIOIINX CIIOCOOHOCTH BHICTPAUBATH OTHOIICHUS C APYTUMHU
JOBMH, 3a00TUTHCSI, IPOSIBIIATH UHTEPEC M pa3pemiaTh KOH(IUKTHL.

HNPEIMETHBIE PE3YJIBTATDI

K xonmy o0yuenus B 10 kiacce npeaMeTHbIC pe3yinbTaThl HA 6a30BOM yPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMeEpax poJib U MeCTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHKHU U TE€XHOJOTHM, B MPAKTUYECKOMN
NEATENBHOCTH JIIOEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHS] H3YYEHHBIX (PU3MYECKUX MOJeNel: MaTepHualbHas
TOYKa, MHEpIUAIbHAs CHCTeMa OTCY€Ta, abCOJIOTHO TBEPAOE TENO, MAeadbHBIA ra3, MOAEIU
CTPOEHHMsI Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOYECUHBIN JJIEKTPUUECKUHN 3apsj IPU pELICHUU
(dbuzmvecKux 3aaad;

pacno3HaBaTh (hu3MYecKHe SBICHUS (MPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUS BELIECTBA M BJIEKTPOAMHAMMKU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABM)KEHHE, CBOOOAHOE MajeHHE Tel,
JBIDKEHUE 110 OKPYXXHOCTH, HHEpIMs, B3auMojaelcTBHe Ten, aupdys3us, OpoyHOBCKOe
JBUKEHHME, CTPOCHHUE XUAKOCTEH M TBEPABIX TN, MU3MEHEHHE 00bEMA Tel MpH HarpeBaHUU
(oxJaXkaeHnn), TeTJI0OBOE paBHOBECHE, HCIIapeHNe, KOHACHCAINs, MIaBIeHNEe, KPUCTAIIN3aIIHs,
KHMIIEHHE, BJIA)KHOCTh BO3]lyXa, MOBBIINICHHE JABJICHMS ra3a IIPU €ro HarpeBaHWU B 3aKpbITOM
cocyzie, CBA3b MEXIy IapaMeTpaMd COCTOSHMS ra3a B H30Mpoleccax, 3JEKTpU3alus Ted,
B3aUMO/ICIICTBUE 3apsI0B;



OIMHCHIBATh MEXAHMYECKOE JBIKCHUE, UCTIONB3Ys (PU3MYecKHe BEeIWYMHBI: KOOpPIWHATA,
MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIA, UMITYJIbC Tela, KHHETHYECKast
SHEPrHs, TMOTCHIIMANIbHAS DSHEPrusi, MEXaHWYecKas paboTa, MEXaHWYECKas MOIIHOCTh; IpH
ONMHMCAaHUW TPABWIBHO TPAKTOBaTh (DU3MUECKH CMBICT HUCHOIB3YEMBIX BEIWYHMH, WX
0003HAYEHHS U €AUHUIIBI, HAXOIUTh (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (DU3UYECKYIO BETUUUHY
C IPYrUMH BEJIUYMHAMU;

ONMCHIBATh HW3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SBJIEHUS, HCIOIb3Ys
(u3mvecKkre BENMYMHBI: JaBJIEHWE Tras3a, TeMmIepaTypa, CpPEIHss KHHETHYECKas DHEPrus
Xa0THUYECKOr0 JBMKEHHUS MOJIEKYJ, CPEIHEKBAJApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSSI DHEprusi, padora raza, Kod(Q(PHUIMEHT MOIe3HOr0 JIEHCTBUS TEIJIOBOTO
JBUTATEJIS; TIPU OMMCAHUH TTPABUIIBHO TPAKTOBATh (PU3MUECKHUI CMBICI UCTIOIB3YEMbIX BEJIMYHH,
uX o0003HAueHUS M EIUHUIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTUMH BEJINYMHAM;

ONUCHIBATh U3YYECHHBIE SJICKTPUUYECKUE CBOMCTBA BEHIECTBA M AJICKTPUUYECKHUE SBJICHUS
(mporiecchl), UCTIONB3YSl (U3MUYECKUE BEIMYMHBI: AJICKTPUUYCCKUU 3apsijl, IEKTPUUYECKOE TMOoJe,
HaNpsHDKEHHOCTh  TMOJIS, MOTEHUHAN, PA3HOCTh NOTEHUMAJIOB; MPH ONHUCAHWUU IPABHIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HCIOJIB3YEMBIX BEIMYUH, WX OOO3HAUCHUS W CIUHHIIBL;
YKa3bIBaTh OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BETUYUHAMU;

aHAJTM3UPOBATh (HPU3UYECKUE TPOIECCHI U SBJICHHS, HCTONB3Yysd (PU3WYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BceMHUpHOro taroreHus, I, II m III 3akonbl HeroTOHA, 3aKOH COXpaHEHMs
MEXAHUYECKOW SHEPTUH, 3aKOH COXPAHEHUS MMITYJIbCA, IPUHUMUII CYNEPIIO3ZUIUN CHII, TPUHLIUI
paBHONpPaBUsI UHEPIUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUUECKYIO TEOPHUIO CTPOCHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CPEAHENW KUHETUYECKOM HDHEPrUU TEIUIOBOTO JBHKECHUS
MOJICKYJI C aOCONIOTHOM TEMIIepaTypol, MEpBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
JJICKTPUYECKOTO 3apsna, 3akoH KyloHa, Mpu 3TOM pa3ivyarh CIOBECHYI (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMAaTHUYECKOE BBIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC ITPUHITUIIBI JICHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPONCTB;
pasnyaTh yCIOBUS X 0€301aCHOTO UCIIOIB30BAHUS B TTIOBCEHEBHON KU3HH,

BBITIOJHATH JKCIIEPUMEHTHI 10 HUCCIICOBAHUIO (PU3WYECKUX SIBICHUN M TPOIECCOB C
WCTIONB30BAHUEM TPSAMBIX W KOCBEHHBIX HM3MEpPEHUW, TIpH ITOM  (opMyIupoBaTh
npobieMy/3agadyy W TUNOTE3y Y4YeOHOrO OSKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MIPEITI0KEHHOTO 000PYA0BAHHUS, TPOBOJANTH OTBIT M (POPMYITUPOBATEH BHIBOIBI,

OCYIIECTBIISATh TPSIMbIE M KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEJIMYWH, TPH STOM
BBIOMpATh ONTUMANBHBI CHOCOO HM3MEpEeHUsT W HCIOJIb30BaTh HM3BECTHBIE METOJbI OIEHKU
MIOTPEITHOCTEN U3MEPEHUI;

HCCIIe0BaTh 3aBUCUMOCTH MEXKIY (GU3UYECKHMH BEIMYMHAMHU C HCIOJIb30BaHUEM
MPSMBIX W3MEPEHUH, MPU OITOM KOHCTPYHUPOBAThH YCTAaHOBKY, (DUKCHUPOBATH pPE3yIbTAThI
MOJTY4YEHHOW 3aBUCUMOCTH (DM3MYECKUX BEIWYUH B BUEC TAOJHI] M TPa(UKOB, JeiaTh BBHIBOIBI
10 PE3YyAbTaTaM UCCIICIOBAHUS;

coOo1aTh TMpaBuia O€30MacHOro TpyJda IMPU NPOBEICHUU HCCICIOBAHMM B paMKax
y4eOHOTO OJKCHEPUMEHTa, Y4YeOHO-UCCIENOBATEILCKOM W TMPOCKTHOM JACSATCIBHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENLHBIX YCTPONUCTB U 1a0OpaTOPHOTO 000PYAOBAHUS;

pemiath pacy€THBIC 3aJa4d C SBHO 3a/JIaHHOM (PU3UYECKOW MOJENbI0, HCIOJIb3Ys
(bu3mvecKre 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3a/1a4d BbIOMPATh (HPU3UYECKYIO
MOJIeNb, BBIICIATh (U3NYECKHUE BEIUYMHBI W (OPMYIbI, HEOOXOAMMBIE Al €€ pelIeHus,
MIPOBOAMTH PACUEThI U OIICHUBATH PEATBHOCTH IMOJTYICHHOTO 3HAYCHUS (PU3NICCKON BETMUNHBI,



pelaTh KauyecTBEHHBIE 3aJauyM: BBICTPAaMBATh JIOTMUECKH HENPOTUBOPEUHMBYIO LIETIOYKY
pacCcyXIeHHH C ONIOPOi Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBICHHS,

UCIOJb30BaTh IPU pPELIEHUHM Y4YeOHBIX 3aJad COBPEMEHHble HMH(OpMaLIOHHBIE
TEXHOJIOTUH JUI TOWCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH U TPEICTaBICHUs Y4eOHOH H
Hay4YHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh M10JydaeMyro HH(OpPMAIHIO;

MPUBOJIUTH TPUMEPHI BKJIAJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSICHEHNE MIPOLIECCOB OKPYXKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJOTUH;

UCIOJb30BaTh TEOPETHUYECKUE 3HAHUA 1O (U3UKE B TIIOBCEJHEBHOW JKU3HU IS
obecrieueHHs O€30MaCHOCTH MPU OOPAIEHUH C TPHOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpPaHEHMs 3/I0POBbsI U COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 MIOBE/IEHUS B OKPYXKaIOLIEH cpene;

paboTath B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IUIAHUPOBATh paboTy
IpyNONbl, palMOHAIBHO pacHpelessiTh OOS3aHHOCTH U IJIAHUPOBATh JAESATEIBHOCTH B
HECTaHJAPTHBIX CHUTYalUsAX, aJ€KBAaTHO OLICHWBATH BKJIAJ KaXIOrO U3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpruBaeMoi IpoOIeMBbI.

K xonny oOyuenus B 11 ki1acce npeiMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaThb C(HOPMUPOBAHHOCTD y O0YyUAOIIUXCSI YMEHHUI:

JIEMOHCTPUPOBATh HA MpPUMEpax poJib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHMpA, B PA3BUTHH COBPEMEHHOM TEXHHMKM M TEXHOJIOTMH, B MPAKTHYECKOU
NeSITeTbHOCTH JIF0/1eH, IEJIOCTHOCTD U €IMHCTBO (PU3MUECKOM KapTUHBI MUDPA;

YUUTBHIBaTh TPAHUIBl TMPUMEHEHUS W3YYEHHbIX (U3MUECKUX MOJENEeH: TOUYEYHBIN
JNIEKTPUYECKUI 3apsifl, Jyd CBETAa, TOYEYHBIM HCTOYHUK CBETa, SACpHas MOJEJb aroMma,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO si/ipa MpH peleHnH GU3NIEeCKUX 3a/1a4;

pacrio3HaBaTh (GU3MYECKUE SBIEHUs (MIPOLIECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
UIEKTPOJMHAMUKN U KBAHTOBOM (DM3MKHU: 3JIEKTPUYECKas MPOBOAMMOCTb, TEINIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE [JEHCTBUS TOKA, B3aUMOJEHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHAas
UHAYKIMS, JAEMCTBME MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JIBWXKYILIMICS 3apdf,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHHE,
npeaoMieHue, HHTepdepeHuus, Audpakius U MOJspH3alMs CBeTa, TUCIEPCHUS CBETa,
dhortoanexkrpuueckuii 3pdext (pororddexT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aTomMa BOJOpO/1a, ECTECTBEHHAs! U UCKYCCTBEHHAs paJluOAKTUBHOCTb;

ONNCHIBAaTh W3YYECHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE, ONTUYECKHE,
IEKTPUUECKYI0 MPOBOAMMOCTh PA3JIUYHBIX CPEll) U ANEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCHONb3ysd (U3NUYECKUE BEJIMYMHBL: DIIEKTPUUYECKUI 3apsija, cujla TOKa, JJIEKTPUUYECKOe
HaIpsHKEHUE, JIEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh OTEHIIMANIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHIYKLIMS MarHUTHOro Mmouisd, cuia Amnepa, cwia JlopeHua, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHsl JIEKTPHUUECKOr0 M MAarHUTHOTO TOJeH, MepuoJ M 4acToTa KoyieOaHWil B
Koje0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MPOLECCe FapMOHUYECKHX 3JIEKTPOMArHUTHBIX
KosnebaHuid, (POKycCHOE pacCTOSHHE M OINTHYECKas CUia JIMH3blL, MPH OMNUCAHUU IPABUIBHO
TPAaKTOBaTh (DU3UYECCKHIA CMBICT HCIOJIB3YEMbIX BEJIMYHH, UX O0O3HAUYEHUS W EIMHHUIIBL,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMH BEJIUUYNHAMY;

ONMCHIBATh HW3YYEHHBbIC KBAaHTOBBIC SIBICHUS W TPOLECCH, HCHONB3YysA (PU3HUECKue
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, dHEPrus u
uMmnynbsc (OTOHA, MEpPHOJ IoJlypaclajga, JHEprus CBSA3M AaTOMHBIX sjAep, IpPU OINUCAHUU
NPAaBUJIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOJNB3YEMBbIX BEJIMYMH, UX OOO3HAYCHUS H



€IMHUIIBI, YKa3bIBaTh (DOPMYIJIbI, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYI0 BEIUYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIISITh 3HAYCHNE (PU3UIECKOI BETMUNHBI;

aHaJIM3UpPOBaTh (PU3MYECKHE MPOLECCHl U SIBICHUS, UCHOIb3yd (PU3NYECKHE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBl IIOCIEAOBATENbHOIO U IAPAJIEIBHOIO COEIMHEHUS
NPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKkOH JJIEKTPOMAarHUTHOW  WHIYKIMH, 3aKOH
IIPSIMOJIMHENHOTO PACIpOCTPAaHEHUsI CBETA, 3aKOHBl OTPa)KCHUs CBETA, 3aKOHBI ITPEIOMIICHUS
CBeTa, ypaBHeHHMEe OHHIITeHHAa I (oTodddekrra, 3aKOH COXPAHEHUS DSHEPTHH, 3aKOH
COXpPAaHEHHsT MMIIYJIbCa, 3aKOH COXPAHEHHs DIIEKTPUUYECKOro 3apsja, 3aKOH COXPaHEHUs
MaccoBOI0 YHUCIA, NOCTyJaaTsl bopa, 3aKOH PaJMOaKTUBHOIO pacnajaa, IpU 3TOM pPas3IvdyaTh
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPAKEHHWE M YCIOBHUS (IpaHUIIbI,
00J1acTH) TPUMEHUMOCTH;

OIpPEACIIATh HANPABJIECHUE BEKTOPAa MHAYKIUM MAarHUTHOTO IOJS IPOBOJHUKA C TOKOM,
cuibl Amriepa u cuiibl JIopeHna;

CTPOUTH M OMUCHIBATH N300pAKEHHE, CO3/1aBAEMOE TNIOCKUM 3€PKajloM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI I10 HCCIIEJOBAHUIO (U3UYECKUX SBJICHUH M MPOLECCOB C
WCIIOJIb30BAHUEM  TPSMBIX U KOCBEHHBIX H3MEpPEHUH: TMpu 3TOM  (QOpMyIupoBaTh
npobiemy/3ajadyy M TUIOTE3y Yy4eOHOro  SKCIIEpUMEHTa, coOupaTh yYCTAaHOBKY U3
MIPEII0KEHHOT0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIHPOBATH BBIBOBI;

OCYIIECTBIISATh MpPSIMblE U KOCBEHHbIE H3MEpPEHMsI (PU3MUECKUX BEJIMYMH, IPU ITOM
BBIOMpPATh ONTUMAJIbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BAaTh HM3BECTHBIE METOJbl OLEHKH
MIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH (PU3MYECKUX BEJIIMYMH C UCIIOJIb30BAHUEM IPSIMbIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYEHHOW 3aBUCHUMOCTHU
(¢u3NYeCKNX BENUYMH B BHIC TaOMUII W TpaguKOB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
HCCIIEI0OBaHUS;

coOmoaTh MpaBuja 0€30MacHOro TpyJda MpU TMPOBEACHUM HCCIEAOBAaHMM B paMKax
y4eOHOr0 SKCIIEpUMEHTa, Y4E€OHO-UCCIIEIOBATEIbCKOW W MPOEKTHOM JEATENIbHOCTH C
HCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB 1 1ab0opaTopHOro 000py0BaHuS;

pemaTh pacuéTHBIC 3aJayd C SBHO 3aJaHHON (PHU3MUECKOM MOJENbI0, HCIOJIb3YS
(bu3nyeckue 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33Ja4l BbIOMPATh (PU3NYECKYIO
MOJIeNlb, BBIAECNATh (PU3NYECKHE BEIMYUHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHMS,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEATbHOCTH MOYYEHHOTO 3HAUYCHUS (PH3MUECKON BEINYHHBI,

pelark KadyeCTBEHHBIE 3aJa4yM: BBICTPAWBATH JIOTMUECKH HENPOTHBOPEUYMBYIO LIETIOYKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHHUS,

HCIIOJIb30BaTh TPU PpELIEHUH YYEOHbIX 3aJad COBPEMEHHbIE HH(OpPMaIMOHHBIE
TEXHOJIOTUM [yl TOUCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH U IPEICTaBICHUS Yy4eOHOH u
HAyYHO-TIONYJISIPHOW HMH(OpPMALUU, MOJYYEHHOH W3 PA3JIMYHBIX HCTOYHUKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOIY4aeMyI0 HHPOPMALIUIO;

OOBSICHATH PUHILIMIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHUS MX O€30MaCHOTO MCIIONIb30BaHMS B TIOBCEAHEBHOM KHU3HH;

IIPUBOJIUTH NPUMEPB! BKJIAJa POCCUHCKUX U 3apyO€XHBbIX YYEHBIX-(QU3UKOB B PAa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOILEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIIOJB30BATh TEOPETHUECKUE 3HAHWSA 1O (HU3UKE B TIIOBCEIHEBHOW JKU3HU IS
obecrieueHHs 6e30MacCHOCTH TP OOpAILLIEHUHU ¢ TPUOOpaMH U TEXHUUECKUMU YCTpOIiCTBaMu, JUIs
COXpPaHEHHMs 310POBbs U COOJIIOJICHUSI HOPM HKOJIOTHYECKOTO MOBEICHUS B OKPY>KaIOLIeH cpee;



paboTath B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLMANBHBIX POJICH, IUIAHUPOBATH paboTy
IpyNONbl, palMOHAIBHO pacupelessiTh OOS3aHHOCTH U IJIAHUPOBATh JAESATEIBHOCTH B
HECTaHJAPTHBIX CHUTYalHUsAX, aJeKBAaTHO OLICHMBATH BKJIAJ KaXKIOr'0 U3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTprUBaeMon POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaunmeHoBaHMe pa3iesioB U TeM
Ne ni/m Kontpoabubie | Ipakruueckue | (uudposbie)
MPOrpaMMsbl Bceero
padoThl padoThl o0pa3oBaTe/IbHbIE
pecypcbl
Paznen 1. PUBUKA U METOAbI HAYYHOI'O TIO3HAHUS
bu6nuoreka LIOK
1.1 ®du3uKa 1 METOJBI HAYYHOTO ITO3HAHUS 2 htts://m.edso0.ru/7f41bf72
Hroro 1o pasueny 2
Pa3nea 2. MEXAHUKA
bubmuorexa [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
22 Alunaiica ! https://m.edso0.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHbBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 1 bubnnoreka [JOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBEI TEpMOHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbIe COCTOSIHHSI BEIIIECTBA. 5 bubnmnoreka [JOK
' da30BbIE TIEPEXOIBI https://m.eds00.ru/7f41bf72
Hroro no pazgeny 24



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

Paszpnen 4. JIEKTPOJANHAMUKA

bu6mmoreka [IOK
4.1 DTIEKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
49 IlocTossHHBIN dneKTpUYecKuil TOK. Toku B 12 bubnnoreka [IOK
' pa3IMYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 68



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

11 KJIACC

KoanuyecrBo yacos DJIEeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM
Ne ni/mt Kontpoabnble | IpakTuueckue (undposbie)
NMPOrpaMMbl Bcero
padoThI paGoTnI o0pa3oBaTe/IbHbIE
pecypcsbl
Pazgen 1. 9JIEKTPOAUHAMUKA
MarunuTtHoe noje. IeKTpOMarHiuTHast bu6mmoreka [IOK
1.1 11 1 3
WHYKIUS https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUS Y BOJIHBI
21 MexaHn4eCKHUe U JIEKTPOMarHuTHbBIE 9 1 bu6mmoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97¢
29 MexaHu4yeckue U IeKTPOMarHUTHhIE 5 1 bubmorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI CTICTIHATBHON TEOPHUH 4 1 bu6nmoreka [IOK
' OTHOCHUTEIbHOCTH https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
. bubnuotexa [JOK
4.1 DJ1eMeHTHl KBAHTOBOUW OIITUKA 6 httos://m.edsoo.ru/7fA1c97¢
bu6mmoreka [IOK
4.2 Crpocrue atoma 4 https://m.edsoo.ru/7f41c97¢c



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

4.3 ATOMHOE AP0

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPUIUKU 7 fg{iﬂ;ﬁféiggﬁ £41097c
Hroro no pazneny 7
Pa3nen 6. OBGOBLIAIOLIEE IOBTOPEHHUE

6.1 O6o06maro1iee MOBTOPEHHE 4 }r?t?;?sﬂll;lr(r)f:;;frcjﬁ £41097c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HNOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KoaunuectBo yacos DJIeKTPOHHbIE
Ne Hara P
Tema ypoka Kourpoabnbie  IIpakTuyeckue undpossie
n/n Bceero U3Y4eHU S
padoThI padoThI o0pa3oBaTejibHbIE
pecypchl
®usuka — HayKa O PUPOJE.
Hayunsie MCT(}),K bl HOZI:HaI.)HI/IH 1 bubamorera LOK
Y g https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero Mupa
Ponb u MmecTo puszuku B
dbopMHUpPOBaHUM COBPEMEHHOMN 1 bubnnoreka [IOK
Hay4HOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JIFOIeH
MexaHndyeckoe BUKECHHE.
OTHOCHTEIFHOCTh MEXaHHIECKOTO 1 bubmuorexa [IOK
newxeHus. [lepemerienne, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHUE
PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnmoreka [JOK
JBHIKCHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bub6nmorexa [IOK
JIBUOKEHUE https://m.edsoo.ru/ff0c372e
CBoOomHOE majieHne. Y CKopeHue 1 bu6mmoreka [IOK
¢BOOOIHOIO MalEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonmHeliHOE nBUXKEHNE.
JIBM>KeHue MaTepuaibHOW TOUKH IO 1 bubmmorexa [IOK
P https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
[TpuHIIMTT OTHOCKUTEBLHOCTH [ ammes. 1 bubnmnoreka [JOK
NHepunaibHble CUCTEMBI OTCYETA. https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

IlepBbiii 3akoH HproTOHA

Macca Ttena. Cuna. [lpunuun

bubmuorexa [IOK

9 CYIIEPHO3UINH CUI. BTOpoi 3akoH
yrep t p . https://m.edsoo.ru/ff0c3be8
HeroToHa nnst MmaTepuaabHON TOYKU
Tpetwuii 3akon HeroToHa 1u1st bubnmoreka [JOK

10
MaTepHUaIbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHupHOTO TsroTeHus. Cuna

11 TskecTH. IlepBas kocMudeckas bubmorexa LHOK

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

12 Cwiia ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cwita tpenus. KosddunueHT tpeHus.

13 Cua CEH OTI/IBneI({bI/I(I:I npu BI/IE(CHI/II/I bubmorexa LHOK

p pH A https://m.edsoo.ru/ff0c3f76
Teaa B )KUAKOCTH UIIU rase
[TocTymarenbHOE U BpamaTebHOE

14 JBUKECHHE a0COIIOTHO TBEPAOTO TEIA. bubnnoreka [IOK
MowmenT cunbl. Inedo cuiel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPIOTO Teja
Hmiynbsc MaTepUaIbHON TOYKH,

15 CHCTEMbI MAaTEPUAIIBHBIX TOYECK. bubnnoreka [JOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOE JBHKEHNE
PaboTa 1 MOIIHOCTE CHJIBI.

16 Kunernueckas sHeprusi MaTepuanabHONR bubnnoreka [JOK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW YHEPTUU

17 [ToTenmanpHas YHEPTHSL. bu6nuorexa LIOK

[ToTeHManbHasg SHEPTUs yIPYTO

https://m.edsoo.ru/ffOc461a



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
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

1e(OPMHUPOBAHHON NPYKUHBI.
[ToreHuunanbHast 3Heprus Tena BOIU3U
IIOBEPXHOCTHU 3€MJIU

18

[ToTennmansHbIe U HEMOTEHITHAIBLHEIE
cuibl. CBs3b pabOTHI
HETIOTCHIINAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOU OHCPruu CUCTCMEBI TCII.
3aKOH COXpaHEHHUsI MEXaHUYECKOU
SHEPrUn

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsI3u pabOTHI CHITBI C
M3MCHECHUEM MEXaHHYECKOUN SHEepPrun
TeJa Ha IPUMEPE PACTIKCHHS
PE3UHOBOTO KI'yTa»

20

KonTtponbHas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHbBI
COXPAaHEHHUS B MEXAHHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KHHEeTH4YecKol Teopuu. bpoyHoBckoe
nerxenue. Auddysus

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrtep IBUKECHUS U
B3aHMMOJICHCTBHS YaCTHUI] BEIIECCTBA.
Mopenu cTpoeHus ra3oB, )KUIKOCTEH
1 TBEPJBIX TEN

23

Macca monekyn. Konuuectso
Bemectra. [loctostnHas ABoraapo

24

TemnnoBoe paBHOBecue. TemmepaTypa
u e€ uzmepenue. [llkana temneparyp
enscust



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

Uneansubiii raz B MKT. OcHoBHOE

bubmuorexa [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoitoTHas TeMIiepaTypa Kak Mmepa
26 CpelHEeW KHHETUYECKON SHEPIuun bubmuorexka [IOK
JBHKEHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH /lanmbeToHa. ["a30BbIC 3aKOHBI
JlaGopatopHas pabota
28 «MccnenoBanne 3aBUCUMOCTH MEKIY
napaMeTpaMu COCTOSIHUS
pa3peKEHHOr o Ta3a
29 H3omnporneccel B UaealIbHOM ra3e U ux bubnuorexa [IOK
rpaguuecKoe MpecTaBIeHIe https://m.edsoo.ru/ff0c570e
BuyTpennsis sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 criocoObl e€ n3MeHeHus. KoinuectBo bubnuorexa [IOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHUs OTHOATOMHOTO HJICATHHOTO
rasa
bu6mmoreka [IOK
31 Brs Tetuonepenay https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTh BEILIECTBA.
32 KonuvecTBO TEIIoTh IpH bubmorexa OK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AquabaTHblil mpouecc
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnmorexa LIOK
IIPUMEHEHUE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs npoiieccoB B bubnmoreka [JOK

npupojae. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

TEPMOAUHAMUKN

ITpunun gevicteus u KII TernmoBoi

bubmuorexa [IOK

35 MAILIHHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT/I
37 DKOJIOTHYECKHE TTPOOTIEMBI
TETUIOIHEPTETUKH
38 O6o6mmaromuii ypok «MomekysipHast bu6mmoteka [IOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbHas pabota no teme
39 «Mounekynspras pusuka. OCHOBBI bubamorexa [IOK
YAp ) https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapoobpazoBaHue U KOHACHCAIMS. bubnnorexa [IOK
Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOcCoroTHAsI 1 OTHOCHUTEITbHAS
41 BJIAJKHOCTh BO31yXxa. HackieHHbIi bubmorexa LIOK
Ay - https://m.edso0.ru/ff0c64d8
nap
Teépnoe teno. Kpucrannuueckue u
42 amop(HbIe Tena. AHU30TPOIHS bubnmnoreka [JOK
CBOWCTB KpHCTaLIoB. Kuakue https://m.edsoo.ru/ff0c65f0
KpucTtayibl. COBpEeMEHHbBIE MaTePUAITBI
[InaBneHue U KpUCTATIIA3AIIHS.
43 VY aenbHas TEIUOTAa IJIaBICHUS bubamorera LOK
A ' https://m.eds00.ru/ff0c6708
CyOmumarust
bubmuorexa [IOK
44
YPABHEHHE TCIIOROrO banarca https://m.edsoo.ru/ff0c6820
DJeKTpu3anus Te. DNeKTPUIECKUn
prsatt P bu6nunorexa [IOK
45 3apsn. JIBa BUA DIEKTPHUECKUX

3apsIoB

https://m.edsoo.ru/ffOcébcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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HpOBOI[HI/IKI/I, JUDJICKTPUKHU U

46 MOJTYIIPOBOTHUKHU. 3aKOH COXPAHCHHS Brbmorexa LIOK
YHpOBOZ ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsiaa
B3aumonelictBue 3apsa10B. 3aK0H
47 Kynona. TodeuHbIH JIEKTPUYCCKUI bubmorexa LIOK
y ' p https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpssk€HHOCTB 2JIEKTPUYECKOro
48 nosist. [IpuHnun cynepnosunuu bubnnorexa [IOK
JJIEKTPUYECKUX Mosen. JInnnn https://m.edsoo.ru/ffOc6df2
HANPS)KEHHOCTH
Pabota cun snexkTpocTaTHuecKkoro
49 nous. Iloreniman. Pa3HocTs bubmuorexa [JOK
i ' https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[TpoBOAHMKY U TUIIIEKTPUKHU B
50 3J'IpeKT 0CTaTHICCKOM nolle bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0c7018
Jwusnexrpudeckas IpOHUIIAEMOCTb
bubnunorexa LIOK
51 OnekTpoéMkoctb. Konnencaro
P A P https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubmorexa LOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[TpyuHIMI AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAIHLHOTO
54 anmnapara, CTpyHHOr 0 IpUHTEpA.

DIEKTpOCTaTHUECKAs 3allUTa.
3azemiieHHe AIIEKTPOPUOOPOB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

DJIEKTPUYECKUI TOK, YCIOBHUS €TO
cymiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna toka. Hanpsixkenue.
Comnporusnenue. 3akon Oma st
ydacTka [enu

56

[MocnenoBatenbHOE, MapaIeabHOE,
CMEIIaHHOE COCTUHCHUE
npoBoAHUKOB. JlabopatopHas paboTa
((I/I3y‘leHI/IC CMCIIAHHOI'O COCIUHCHU A
PE3UCTOPOBY

0.5

bubmuorexa [IOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOITHOCTb AJIEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa AJis MOJTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«3mepenune DJIC ucTouyHrka ToKa u
€ro BHYTPEHHETO COMPOTUBIICHHUS

0.5

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHblii ypok. KonTponbsHas
pabora 1o Teme "DieKTpoauHaMuKa' /
Bcepoccuiickas mpoBepoyHas pabota

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c8c56

60

Ob6o06maromuii ypok
«QnexrpoanHamMuKay / Becepoccuiickas
HpOBepOYHas paboTa

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

61

DJIeKTPOHHAS ITPOBOAMMOCTD TBEPIBIX
METaJUIOB. 3aBUCHUMOCTD
COHpOTI/IBHeHI/IH MCTAJJJIOB OT
Temreparypbl. CBEpXIIPOBOAUMOCTh

62

DJIEKTPUUYECKUI TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX MTYUYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

[TonynpoBogHUKH, UX COOCTBEHHAS U

63 MpUMecHas MpOBOAUMOCTh. CBOMCTBA 1 bu6nunorexa [IOK
p—~n-nepexona. IlomynpoBogHUKOBBIE https://m.edsoo.ru/ffOc84ae
npudopbI
DJIEKTPUUYECKUI TOK B pacTBOpax U

64 pacriaBax JIEKTPOJIMTOB. 1 bubnmnoreka [JOK
DIIEKTPOIUTHIECKAS JUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DneKkTpoau3
DNEeKTPUYECKUNA TOK B rasax.

65 CaMOCTOSITENIbHBIN U 1 bubmuorexa [IOK
HECAMOCTOSITEIbHBIN pa3psia. MoJiHus. https://m.edsoo.ru/ffOc84ae
[Inazma
OnexTpudeckue Npudopsl U
YCTPOMCTBA U UX MPAKTUYECKOE bubnnorexa [IOK

66 1
npuMeHeHnue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTtponsHast pabota 1o teme

67 «Qnektpocraruka. [TocrosHHbIN 1 bubnnorexa [IOK
3NIeKTpU4ecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

68 PesepBHelil ypok. O000IarOIIHA yPOK 1 bu6muoteka [IOK
o remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

N KonunyecrBo yacos DJIeKTPOHHbBIE
I /i Tema ypoka Beero Kontpoabnbie | IlpakTnyeckue m?:::“ﬂ nu@poBbIe
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl

[locTostHHBIE MATHUTHI U UX
B3anMOJIeiiCTBHE. MarauTHOE TToJIe. 1 bubmuorexa [IOK
Bexrop MmaruutHOM uHAYKUMA. JInHUK https://m.edso0.ru/ff0c9778
MAarHUTHON UHIYKLIHUH
MaruauTtHoe 1ose NPoBOAHHUKA C
TokoM. OnbIT Opcrena. 1 bu6nmoreka [IOK
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JIaGopatopHas pabota «/3y4yeHue 1 1 bubmmorexa [IOK
MarHATHOTO MOJISI KaTYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOAHMK ¢ ToKOM. Cuiia Ammepa.
JIaGopartopHas paboTa 1 1 bubmmorexa [IOK
«Hccnenosanne nericTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MAarHuTa Ha PaMKy €
TOKOM)
JleficTBME MarHUTHOTO II0JIS Ha
JBUKYITYIOCS 3apsKEHHYIO YaCTHILY. 1 bu6mmoreka [JOK
Cuna Jlopenma. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas UHAYKIwms. [loTok
BEKTOpa MarHuTHOU uHaykuuu. I1C 1

HWHAYKIHWU. 3akoH BHCKTpOMaFHHTHOﬁ



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

unaykiuu Gapanes

JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
ANEKTPOMATHUTHOW WHIYKIIHH

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

NunykTtuBHOCTS. SIBIICHHE
camouHaykuu. DJIC caMOMHIYKITUH.
DHeprusi MarHUuTHOTO TIOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTBHI, JIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs N1eYb

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMarHUTHAS WHIYKIIHS)

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbHas padbora 1o teme
«MarHuTtHoe noiie.
DNIEeKTpOMarHuTHasi MHAYKIUS»

CB0OOIHBIE MEXAHUYECKIE
koseOaHus. 'apmoHndeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHNX KOIeOaHuM.
[IpeBpaiienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBannue 3aBUCUMOCTH
nepro/ia MaJlblx KojaeOaHuii rpy3a Ha
HUTH OT JAJTUHBI HUTH U MAcChl TPy3a»

14

KonebarenbHbiit KoHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHuTHBIC KoJieOaHMs B
nacaaibHOM K0JIEOATEIIEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKHUMHU U
SJICKTPOMArHUTHBIMHA KOJIEOaHUSIMU

15

®opmyna TomcoHa. 3akoH
COXPAHEHHS DHEPTUU B UJI€ATTBHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaromux
KonebaHusx. BoiHyX/1eHHbIE
MeXaHu4eckue kKoyebanus. Pe3onaHc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHUs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennslil Tok. CHHYCOUAAIBHBIN
IEpEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOI0 TOKa. AMIUTUTYJHOE U
JICUCTBYIOLIEE 3HAUYEHHUE CUJIbI TOKA U
HaNpsHKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponsBoactao,
nepenaya v norpediaeHue
JJEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHUE JIEKTPUYECKOr0 3BOHKA,
re’eparopa epeMeHHOTro TOKa,
JMHUHN 3JIeKTponepeaay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKU TIPU
IPOU3BOJCTBE IEKTPOIHEPTUU.
Kynberypa ucnonszoBaHus
AIIEKTPOIHEPT U B TOBCETHEBHOM
KU3HH



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

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTtb

bubmuorexa [JOK

21
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tomepeyunplie 1 MPOOIBLHBIE BOTHBI
29 3Byk. CkopocTb 3ByKa. [ poMKoCTb bubmmorexa [LIOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTs. [Ilkana bubmmorera [IOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBsi3u. Paguonokanus
o5 Konrtponsnas padorta «Konebanus u bu6muoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpELE. bu6muoreka [IOK
ToueuHslii UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHune cBeTa. 3aKOHbI
27 oTpaxxeHus ceeta. [loctpoenue bubamorexa [OK
p L p https://m.edsoo.ru/ffOcd4e0
n300pakeHUI B TUIOCKOM 3€pKaJie
[Ipenomnenue ceera. [lonnoe
08 BHYTpeHHee oTpaxkeHue. [IpenenbHblit bu6nmoreka [IOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKCHHUS
29 JIaGopatopHas pabota «/3mepeHue bubmmoreka [IOK
TOKAa3aTes MPEIOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMIA B bu6mmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Dopmylia TOHKOM JIMH3BI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue CBOKMCTB
M300paKeHUI B TUH3AX»
Hucnepcust cBera. ClioXHBIA COCTaB
39 6emnoro cseta. Lper. JlaboparopHas
pabora «Habmroienue aucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxims bu6nmoreka [IOK
cBeta. JludpakuronHas peneéTka https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bu6nmorexa [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U
YCJIOBHS MX 0€30MacCHOT0 MPUMEHEHUS
I'paHuUIBI TPUMEHHUMOCTH
36 KJIacCu4eCKoi MexaHuKH. [locTynaTel bu6morexa [LIOK
ClielIMaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHHU U COKPAIICHUE bubmorexa [IOK
P P https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEPrusi U UMITYJIbC PEISTUBUCTCKOMN
38 gacTUIBEL. CBSI3b MACChI ¢ DHEPTHUEHN U bubmmorexa [OK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Konrtponsnas padora «OnTuka.
. but6mmoreka [IOK
39 OCHOBBI CTICITHATTBHOM TEOPHH

OTHOCHUTCIBHOCTHM))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyina [lnanka. Dueprus

bu6mmoreka [IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIIEI0BAHUE Eu6 [TOK
nOIMOTeKa
4l porosdexra. Onpirer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbI Pporodrdderra. YpaBHEHHE
42 SﬁHmTegl)Ha nqs)lq:boma(b;ema bubmorexa LIOK
A ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» hotorpdexra
Jasnenue ceeta. OnbiThl [1. H.
43 JlebeneBa. XuMuueckoe JICHCTBHC bubmmorexa [JOK
slena. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOe MPUMEHEHHE:!
44
¢dboTornement, GOTOAATUHUK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agaq mo reme «1EMEHTHI bubmuorexa [JOK
KBAaHTOBOM OITHKM) https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OnbITE
46 Pezepdopna mo paccestHuIO 0-4acTH bubmmorexa LOK
pPopa o p t https://m.edsoo.ru/ffod091a
[Inanerapnast MoJiesIb aTOMa
bub6moreka [IOK
47 I1 b
OCTYIATRL Opd https://m.edsoo.ru/ff0d0afa
Mznyuyenue u norionieHne GoTOHOB
48 I I/I}ll'Iqe exoje aTOMEIlH co Hc?;o OBHS bubmmorexa LIOK
P pexoa N 8 P https://m.edsoo.ru/ff0dOafa
SHEPTUU HA PYToi. Bumbl cieKTpoB
BomnHoBrIe cBoOiicTBa yacTull. BoiaHEBI
. bubmuorexa [JOK
49 ne bpoitns. KopryckynspHo-

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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BBIHYXXICHHOC U3TTYUYCHUC

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpezneneHuio cocrasa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ffod0fd?2

51

CgoiictBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbha-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnazn. I'amma-usnydeHue

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HyKJIOHOB B sJIpe.
SnepHblie peakuuu. SaepHbIi
peakTtop. [Ipobiiembl, IEPCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOM
SHEPIreTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHII.
Kpyrusiit cron «@yHaaMeHTaabHbIe
B3aumojeiicTBusA. ETMHCTBO
(bU3UYIECKON KapTUHBI MUPa»

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

55

DTanbl pa3BUTUS ACTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHUE ACTPOHOMMHU. Bua
3BE3qHOTO Heba. Co3Be3ausl, SpKue
3BE3/bI, INIAHETHI, UX BUINMOE
nBkenne. CojlHeYHAasT cUCTEMA



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Counure. CoHeuHas akTUBHOCTD.
Uctounuk sneprum CosHIa U 3BE31T

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [JIaBHOU
MIOCJIe1I0BATENIbHOCTU. BHyTpeHHee
cTpoenue 38€31. CoBpeMEHHbIE
IIPEACTABJICHUS O IPOUCXOKACHUU U
sBomtonnu CoJiHIIA U 3BE3]T

58

Mneunsiii [1yTe — Hama ['anakTuka.
Tlonmosxenue u nuxenue CoHIIa B
lNanaktuke. ['anaktuku. YepHbie
JBIPHI B SIZIpaX TaJIaKTHK

59

Bcenennas. Pa30Oeranue rajakTuk.
Teopus bosbioro B3peisa.
PenukroBoe uznydyeHue.
Meraranaktuka

60

Hepemennsie mpo0ieMbl aCTPOHOMUU

61

KontponbHas pabota «1eMeHTHI
aCTPOHOMMH U aCTPOPUIUKI

62

Oo6o6maromuit ypox. Ponb ¢puzuku u
aCTPOHOMHUHU B S3KOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COLIMAJIbHON U
ATUYECKOH chepax NesaTeTbHOCTH
JeloBeKa

63

O606maromuii ypok. Pois u Mecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPa

64

O6o06matromuii ypok. Posb




(dbuzmveckoit Teopuu B GOPMUPOBAHUH
MpeACTaBIeHUH 0 Pu3nIecKon
KapTUHE MHpa

O6o06maromuit ypok. Mecto
(hU3UYECKON KapTUHBI MHPa B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-

65

HAay4HBIX [IPEJCTABICHUN O IIPUPOJIE

66 PesepBHbIil ypok. MarautHoe mnoie.

aﬂeKTPOMaFHI/ITHaH WHAYKIUSA

Pe3epBubiii ypok. Ontrka. OCHOBBI
67 CTEIHATBHOMN TEOPUH
OTHOCHUTEJIbHOCTH

Pezepnslil ypok. KBanroBas ¢usuka.
68 DneMEeHTBl aCTPOHOMUU U

acTpopU3UKH

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIHBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIbHOM ITPOTI'PAMMBbBI

10 KITACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero oo1ero 00pa3oBaHus

10.1

JleMOHCTpHpOBATh Ha MMPUMEPaxX POJib U MeCTO (PM3UKH B (POPMHUPOBAHUN
COBPEMEHHOM HAY4YHOW KAapTUHBI MHpA, B PA3BUTUHA COBPEMEHHOM

TEXHHUKHU U TEXHOJOTHI, B TPAKTHUYECKON AEATEIBbHOCTH JHOAEH

10.2

YuuThIBaTh TPAHUIBI MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEICH:
MaTepuajgbHas TOYKa, WHEpLHajbHas cucTeMa OTCuYéTa, aOCOJIOTHO
TBEPAOE TEJO, WICATBHBIM ra3; MOJCIH CTPOCHMS Ia30B, KUIAKOCTEH U
TBEPABIX TEJ, TOYEUHBbIA OJIEKTPUYECKUN 3apsig — MpU PEHICHUH

(1)I/I3I/I‘ICCKI/IX 3aJga4d

10.3

Pacnio3naBath ¢u3uueckue siBaeHHs (MIPOIECCH) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUUECKON TeOopHUH
CTPOGHHSA  BEIIECTBA U  JJEKTPOJWHAMHUKHU: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIIMHEHHOE JABUKEHHE, CBOOOJHOE TMaJcHHE
Tel, JBWKEHHUE TO OKPYXKHOCTH, HWHEPIUS, B3aUMOJACIHCTBUE TEII;
nuhdy3us, OpOyHOBCKOE JABUKEHUE, CTPOSHUE KUIKOCTEH U TBEPABIX
TeJ, U3MEHEHHE 00BbEMA Tell IPU HarpeBaHUU (OXJIAKIECHUH), TEIIIOBOE
paBHOBecHe, UCTApEeHHE, KOHJICHCAIUs, IUIABJICHUE, KPUCTAIIU3AIINS,
KHUIICHUE, BJIAXKHOCTh BO3JIyXa, TOBBINICHUE JAaBICHUS Ta3a IPH €ro
HAarpEeBaHUM B 3aKPBITOM COCYZE, CBS3b MEXAYy IapaMeTpamu
COCTOSTHUSI Ta3a B M3OMPOIIEccax; AMEKTPU3ANHS Tell, B3aUMOACHCTBHE

3apsioB

10.4

OnuceiBaTh  MEXaHUYECKOE  JIBIKEHWE, HCHOJIb3ys  (u3HYecKue
BEJIMYMHBI: KOOpAMHATA, IyTh, NEPEMELIEHHE, CKOPOCThb, YCKOPEHHE,
macca Tena, CWIa, HWMIOylIbC Tela, KUHETHYeCKas DSHeprus,
NOTEHIMaJdbHAsg JHEpPrus, MexaHudeckas paboTa, MexaHHMYecKas
MOIIHOCTb; MPU OMUCAHUU MPABWIBHO TPaKTOBaTh (PU3MUECKUI CMBICH
UCTONb3YEMBbIX BEIWYMH, HMX OOO3HA4eHHMs U E€IUHUILBL, HAaXOIUTh
(opMyIIbl, CBS3BIBAIONINE JAHHYIO (U3UUECKYIO BEJIIMYMHY C JIPYTHMMHU

BCJIMYHUHaAMH

10.5

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBBIC CBOMCTBA T€J U TEIIIOBBIC SABJICHUS,
HCIIOJIB3Ys (bI/I3I/IIICCKI/Ie BCJIMYMUHBI: OAaBJICHHUC Tas3a, TEMIICpaTypa,

CpCaAHAsA KHHCTHUUYCCKAA OSHEPIrUA XAaOTHUUCCKOIO IABHUXKCHUSA MOJICKYII,




CPCAHCKBAAPATUYIHAA CKOPOCTH MOJICKYJ, KOJUYCCTBO TCIUIOTHI,
BHYTPCHHAA DHCPIru:d, pa60Ta rasa, KO3(I)(I)I/II_II/ICHT MMOJIE3HOTO JACUCTBUS
TCIUIOBOTO  ABUIaTCIIsl; IPU  ONUCAHUU  TIPABUJIIBHO  TPAKTOBATH
(1)H3H‘ICCKHﬁ CMBICII HCIIOJIB3YCMbBIX BCJIWYHUH, HX 0003HAUYCHUS |
CAUWHHNIIbI, HAXOOHUTH (I)OpMy.]'IBI, CBA3BbIBAIOIINEC JAHHYIO (pI/I?)I/I‘-ICCKYIO

BCJIMYUHY C APYTMMHU BCIINYHHAM

10.6

OnuceiBaTh H3Y4YEHHBIE DJIEKTPUYECKHE CBOMCTBA  BEIlECTBA U
JJIEKTpUYECKUE  sIBIEHHUA  (Tpolecchl), HUCHOIB3Ys  (pusmueckue
BEJIMUMHBI: 3JIEKTPUUYECKUN 3apsif, FJEKTPUUECKOE I10JI€, HAIPS)KEHHOCTD
1oJis, MOTEHIMAJ, PAa3HOCTb MOTEHLHUAJIOB; INPHU OMNHMCAHUU MPABUIBHO
TPaKTOBAaTh  (U3MYECKUH CMBICI  HCHOJb3YEMbIX  BEIUYMH, UX
0003HAUEHMsI U €IMHHULBL; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JIAHHYIO

(hu3HUYECKyIO BEIMUUHY C APYTUMHU BEIMUUHAMU

10.7

aHATM3UPOBaTh (U3WYECKHE TIPOLECCHl M  SIBJICHUS, HCIOJB3Ys
(bu3mvecKkue 3aKOHBI U TPHUHIIMIIBI: 3aKOH BCEMHUPHOTO Tsrotenus, |, 11 u
Il 3akonbl HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOI YHEPruu, 3aKOH
COXpaHEHHs] HMITYJbCa, TPHUHIUIN CYNEPHO3UIUN CHJI, TPUHIHII
pPaBHONPaBUSl ~ MHEPUUAIBHBIX  CHUCTEM  OTCUYETa;  MOJICKYISPHO-
KUHETUYECKYI0O TEOPHIO CTPOCHHs BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpenHel KHHETUYECKOW SHEPruu TEIUIOBOTO JBIDKEHHUS MOIIEKYNIT C
a0COIOTHOM TeMIlepaTypol, MEpBBIA 3aKOH TEPMOIMHAMHKH; 3aKOH
COXpaHEeHMs DIJIEKTPUYECKOro 3apsijia, 3akoH KyloHa; mpu 3ToM
pa3nuyaTh CJIOBECHYI0 (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPa)KEHHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC TPHUHIUIMBI JEHCTBHS MAallMH, HTPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pas3nuyaTh yCIOBHSA UX 0€30macHOro

HCIIOJIBb30BAaHUS B HOBCCI[HCBHOﬁ KHU3HU

10.9

Brmmonusate SKCIICPUMCHTEI 110 HUCCJICJOBAHUIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUUA U
IPOIIECCOB C HCIOJIb30BAHHEM NPSMBIX M KOCBEHHBIX M3MEPEHHU; TPHU
5ToM (QopMyIHpoBaTh NpodiemMy (3amady) W THUIOTE3Y Y4eOHOTro
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEAJIOKESHHOTO 000PYAOBaHMS,

MPOBOJUTH OTBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBIATh NpSMbIE U KOCBEHHbIE U3MEpPEHUS (PU3NUECKUX BEJINYHH;
IPU 3TOM BBIOMPATH ONTHUMAJIbHBIA CIIOCOO M3MEPEHHSI U UCIIOJIb30BATh

HU3BCCTHBIC MCTOJbl OLICHKHA HOFpeHlHOCTeﬁ H3MepCHHﬁ

10.11

HccnenoBath 3aBHCHUMOCTH MCKAY (1)I/ISI/I‘I€CKI/IMI/I BCINYHNHaAMH C
HCIIOJIb30BAHUEM IIPAMBIX HSMepeHHﬁ; npu 5TOM KOHCTPYUPOBATH

YCTAHOBKY, (l)I/IKCI/IpOBaTb PE3YyIbTaThl HOHy‘ICHHOﬁ 3aBUCHUMOCTH




(I)I/I3I/I‘{eCKI/IX BCJIIMYHMH B BUIC Ta6J'II/II_I n Fpa(bI/IKOB, A€J1aTb BBIBOJbI I10

pe3yiibTaTaM UCCICAOBaHUA

10.12

CoOmtomate  mpaBuiia  0e3omacHOro  TpyAa IpU  MPOBEJCHHUU
UCCIIeIOBAaHUM B paMKax  y4eOHOro 3KCIepUMEHTa, y4eOHo-
HCCJIEI0BATENIbCKOM M IPOEKTHOM MAESITEIbHOCTU C HCIOJIb30BAaHUEM

U3MEPUTENIBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHHUS

10.13

Pemate pacu€rHble 3a7auu C SBHO 3a/JaHHON (U3MYECKON MOJEIbIO,
UCTIONB3Ys (PU3MUECKUE 3aKOHBI M TPUHIMIB], HAa OCHOBE aHalIM3a
YCIIOBHUS 33/1a4M BBIOMPATh (PU3NUECKYIO MOJEINb, BBIIEIATh (PU3UUECKUE
BEJIMYMHBI U (HOPMYJIbI, HEOOXOAMMBIE Ui €€ peIIeHHUs, MPOBOJIUTH
pacuéThl M OICHUBATH PEANBHOCThH MOJIYYEHHOTO 3HAYCHHS (PU3NIECKOM

BCJIMYUHBI

10.14

Pemats Ka4eCTBEHHbBIE 3aJ1a4uu: BBICTPaNBaTh JOTUYECKH
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYKICHUH C OMOPOM Ha H3Yy4YECHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/II‘ICCKI/IC SABJICHUS

10.15

Ucnonp3oBaTh mpu  pemieHHMH  yu4eOHBIX  3aJa4  COBPEMEHHbIE
UHGOPMALIMOHHBIE TEXHOJIOTMM [UIsl TOUCKA, CTPYKTYpUPOBaHUSA,
UHTEpIIpPETallud M TPEJCTaBICHUS Y4YeOHOW U HAay4YHO-TIOMYJIPHOM
uHbOpMaIlMK, MOTYYCHHONH U3 PAa3IHYHBIX HCTOYHUKOB; KPUTHUECKH

aHaAJIM3UPOBATh MOJy4aeMyr0 HH(OPMAIIIO

10.16

[lpuBoaNuTE mpHUMeEpHl BKJIAAa POCCUHMCKUX M 3apyOekKHbBIX YUEHBIX-
(U3MKOB B pPa3BUTHE HAYKH, OOBSCHEHHME IPOLIECCOB OKPY)KAIOLIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOJIOT Uit

10.17

Hcnonb3oBaTh TeOopeTHYECKHE 3HAHUS MO (U3UKE B IOBCETHEBHOM
KHU3HM JUIs oOecriedeHus: 6e30MacHOCTH MPH OOpallleHuH ¢ MpUOopaMu U
TEXHUYECKMMHU  YCTPOWHCTBaMH, JJs  COXpPAaHEHUs  3J0pOBbSI U

COOJTIO/ICHHSI HOPM 3KOJOTMYECKOT0 TIOBEACHHUS B OKpYXKAIOIEeH cpejie

10.18

PaGoraTh B rpynme C BBIOJIHEHUEM PA3JIMYHBIX COLHUAIBHBIX POJEH,
IUTAHAPOBaTh  paboOTy  TPYIIBI,  palUOHAJIBHO  pacHpenessiTh
00s3aHHOCTH W IUIAHUPOBATH JAESATEIBHOCTb B HECTaHJAPTHBIX
CHTyallHsIX, AJEKBAaTHO OLICHMWBATh BKJAJ KaXKJIOI'O0 W3 YYaCTHHKOB

TPYIIIBI B pELIEHUE paccCMaTpUBaEMOM MpoOIeMbl




11 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001ero o0pa3zoBanus

111

JleMOHCTpHpOBaTh Ha TMpHMEpPax poiib W MecTo (U3uKH B
(OopMHPOBAaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOUN NEATEIbHOCTH

JIFOJICH, IETTOCTHOCTh U €IMHCTBO (PU3MUECKOU KapTUHBI MUPA

11.2

Y4uThIBaTh TPAHUIBI IPUMEHEHUSI U3YYEHHBIX (DU3MUYECKUX MOJIEICH:
TOUYCYHBIN AJIEKTPUUECKHUI 3apsij, A/lepHas MOJENIb aToMa, HyKIOHHAas

MO/IeNIb aTOMHOTO si/ipa MpH peleHnH (pU3NUecKux 3aaad

11.3

Pacno3naBate usnueckue sBaeHUs (Mporecchl) U OOBACHATh MX HA
OCHOBE  3aKOHOB  DJIEKTPOAMHAMUKM U  KBAaHTOBOW  (DU3UKHU:
JIEKTpUYECKasi IPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XHUMHMYECKOE,
MarHuTHOE  JICHCTBUS  TOKa, B3aUMOJICHCTBHE  MAarHUTOB,
DJIEKTPOMArHWTHAsT MHAYKIHMSA, JEHCTBUE MArHUTHOTO TIIOJIsi Ha
NPOBOJHUK C TOKOM U JBWXKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHHIC
Kose0aHWs W BOJHBI, MPSIMOJMHEHHOE pacIpoCTpaHEHHE CBETa,
OTpaXEHHE,  TpeloMIIeHHe, UHTephepeHuus, audpakuus u
MOJISIPU3aNUsl CBETa, JUCIIEPCHS CBeTa, (HOTOANEKTpUIECKHid dPPexT
(poroaddekr), cBeToBOEC MaBICHHWE, BO3SHHUKHOBCHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOPO/AA, €CTECTBEHHAass M  HWCKYCCTBEHHAs

PaarOaKTUBHOCTD

11.4

OnwuceiBaTh W3y4YCHHBIE CBOMCTBa  BemiecTBa  (DIIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO NMPOBOJAUMOCTh Pa3IHYHBIX
Cpela) © DISKTPOMArHUTHBIC SBJICHHS (TIPOIECCHI), HCTOIB3YS
¢du3nveckre  BEIMYUHBI:  JJEKTPUYCCKHHA  3apsii, Cuila  TOKa,
ANIEKTPUUYECKOE  HAINPSHKEHHE,  AJIEKTPHYECKOE  COTNPOTUBIICHUE,
pasHocTh noteHuumanoB, J/IC, paboTa TOka, MHIYKIHS MarHUTHOTO
nonsi, cuna Awmmepa, cuna JlopeHna, HMHIYKTUBHOCTh KaTYIIKH,
SHEpPrus 3MEKTPUUECKOr0 M MArHUTHOTO MOJeH, MepuoJ M 4YacToTa
KosiebaHuii B KoseOaTeIbHOM KOHTYpE, 3apsij U CUJIa TOKa B Ipoliecce
rapMOHUYECKUX AJIEKTPOMATrHUTHBIX KoJIe0aHUH, ¢boxycHoe
paccTosiHe W ONTHYECKas CHJa JIMH3BL, NMPU ONMUCAHUM MPABUIBHO
TPAaKTOBaTh (DU3MYECKUI CMBICT HCIOJNB3YEMbIX BEIMYHH, UX
00O3HAaueHWsI W €IWHUIBI;, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

TaHHYIO0 (QU3MYECKYI0 BEIHYUHY C JPYTUMHU BEJTMINHAMHU

115

OnuceIBaTh HN3YUYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLECCCHI, UCIIOJIb3Yd




(I)I/BI/I‘ICCKI/IC BCJIIMYHUHBI: CKOPOCTH JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI MW 4YaCTOTa CBET4, J3HEPIUA W UHMITYJIbC (I)OTOHa, nepunon
nojaypaciiaaa, OSHEpPrusa CBA3M ATOMHBIX AACP;, IHIPU OIMMUCAHUU
IpaBUJIBbHO TPAKTOBATH (I)I/ISI/IQCCKI/Iﬁ CMBICJI UCIIOJIb3YCMbIX BCJIWYUH,
UX 00O03HAYCHUS U CAWHUIBI;, YKa3bIBATb (bOpMYHLI, CBA3bBIBAIOIIHEC
JaHHYIO q)HSI/I‘-IGCKYIO BCIIMUUHY C APYT'UMU BCIIMYNHAMU, BBIYHUCIATH

3Ha4YCHHE (PU3NYCCKON BEITUIHHBI

11.6

Ananu3upoBaTh (U3NYECKHE TPOLECCHl W  SBICHHS, HCIOIb3Ys
(1)I/I3I/I‘-IGCKI/IC 3aKOHBI n MMPUHLHUIIBIL: 3aK0OH OMa, 3aKOHBI
MIOCJIEJIOBATENILHOTO W MApaJUIeIbHOIO COEAUHEHMSI IPOBOJAHUKOB,
3akoH [[xoyns — JleHna, 3aKOH 3J€KTPOMArHATHOM WHIYKLWH, 3aKOH
MPSIMOJIMHEITHOT'O pacHpOCTpaHEHUs] CBETa, 3aKOHbI OTPaXKCHUs CBETA,
3aKOHbl ~ IPEJIOMJICHUS  CBETa, ypaBHEHHE  OHUHINTECHHA A
dboToadderTa, 3aKOH COXpAaHEHHUS DHEPrUU, 3aKOH COXPaHCHUS
HUMITyJIbCa, 3aKOH COXPAaHEHHs SJIEKTPUYECKOTO 3apsiia, 3aKoH
COXpaHEHUsT  MaccoBOro  4YHcia, mocTynaTel bopa,  3akoH
PaIMOAaKTUBHOIO pacmajga; 0pH 3TOM  pa3ivyaTh CIOBECHYIO
(GOpMYIIMPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKEHUE M YCIOBHUS

(rpanu1IBI, 06JIACTH) TPUMEHUMOCTH

11.7

OHpC,Z[CHSITB HAIpaBJICHUC BCKTOPAa HWHAYKOHUHW MArduTHOIO II0JIA

MpOBOAHUKA C TOKOM, CHUJIbI AMnepa " CHUJIbI HopeHua

11.8

CTpOI/ITB n  OIIKMChIBATH I/I306pa)KCHI/IC, CO31aBacMO€  IIJIOCKHUM

3€pPKaJIOM, TOHKOW JIMH301

11.9

BrimonssaTh 9KCIICPUMCHTBI IO UCCIICAOBAHUIO (1)I/I3I/I‘ICCKI/IX SIBJICHUU U
MpoHeCcCOB C UCIOJIL30BAHUCM NPSIMBIX U KOCBCHHBIX I/IBMepeHI/Iﬁ; npu
3TOM (QOpMYIHpPOBaTH NTpoOJIeMy (3ahady) W THUIOTE3Y Yy4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKESHHOTO

000pyI0BaHus, MPOBOJUTH ONBIT U (HOPMYITHUPOBATH BHIBOIBI

11.10

OCYHICCTBJI?[TB nNpsAMbIC W KOCBCHHBIC U3MCPCHUSA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPpU 3TOM BI)I6I/IpaTI) OINTUMANbHEIA CII0CO0 U3MEPCHHUA U

HCIIOJIB30BaTh H3BECTHHIC METObI OLICHKN HOFpeHIHOCTeﬁ H3MepeHHI>’I

11.11

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C HCIIOJIb30BAHHEM
NOpSMBIX ~ M3MEPEHMH; TMpPH OSTOM KOHCTPYHpPOBaTh YCTaHOBKY,
¢bukcupoBaTh pe3yiabTaThl MOJYYEHHOM 3aBUCHUMOCTH (DU3HMUECKHUX
BEJIMYMH B BUJIE TaOnHIl ¥ TpadUKOB, J1eJaTh BBIBOBI MO pe3ylbTaTaM

HCCICAO0BAaHUA

11.12

Cob6mogaTe mpaBuiia O€30MacHOrO Tpylda TMpU MPOBEACHUU

HCCIICIOBAaHUNL B paMKax yqe6H0r0 OKCIICpUMCHTA, y‘IC6HO'




HCCIEI0BATEIbCKON U HpOGKTHOﬁ ACATCIBbHOCTH C HUCIIOJIB30BAHHECM

U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOro 000PyAOBAHUS

11.13

Pematp pacu€tHble 3aauu ¢ SBHO 3aJaHHON (U3UYECKON MOEINbIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAIM3a
yCIOBUSL  3a/lauyd  BBIOMpaTh  (U3MYECKYI0 MOJENb, BBIACIATH
¢u3nyeckre BeTUYMHBI U (OPMYIIbI, HEOOXOUMBIE il €€ peleHUs,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEAJIBHOCTD MOJYYEHHOTO 3HAUEHUS

(hU3HYECKON BEIIMYUHBI

11.14

Pemars KaueCTBECHHbBIE 3a7a4u: BBICTPAaNBAaTh JIOTUYECKHU
HENPOTUBOPECUMUBYIO LEMOYKY PACCYXAECHUW C OMOPOM HA U3yYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-I€CKI/IC SIBJICHUA

11.15

Hcnonp3oBaTh MNpu  pelleHWH Yy4eOHBIX 3aJady  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUJISl TIOWCKA, CTPYKTYpUPOBAHMS,
MHTEpIIpETallMM W TPEJCTaBICHUs y4eOHOW M Hay4HO-TIOMYJIIPHOU
MH(pOPMALUY, TOJIYYEHHOW M3 pPa3IMYHBIX MCTOYHUKOB; KPUTUYECKH

aHAJIM3UPOBATH MOTY4aeMyl0 HHPOPMALIUIO

11.16

00BACHATH IMPUHIMUIIbBI I[CﬁCTBPIfI MalllMH, HpI/I60pOB N TCXHUYCCKHUX
YCTPOﬁCTB; pasjimuaTtb YCIOBHUA HX 0€e30I1aCHOI0 MCIIOJIb30BAHUS B

MOBCEIHEBHOM KM3HHU

11.17

[IpuBoaNUTE HpUMEPHI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Ui

11.18

Hcnonb30BaTh TEOpEeTUYECKHE 3HAHUSA MO (HU3UKE B IOBCETHEBHOM
KHU3HM JUIs1 oOecriedyeHns 0€30MacHOCTH MIpU 00pallleHuH ¢ MpudopaMu
U TEXHUYECKUMH YCTPOHCTBaMH, JJIsI COXpPaHEHUS 3I0pPOBbS U

cOO0JII0JIEHHSI HOPM HKOJIOTHYECKOTO MOBEACHUS B OKPYIKaIOIIeH cpefie

11.19

PaGotaTh B Ipymnmne ¢ BBIIOJHEHUEM DPA3IMYHBIX COLUAIIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYHNbI,  PAlMOHAIBHO  PACHpPENeNATh
O0sI3aHHOCTH M  IUIAHUPOBATh JESTENBHOCTh B  HECTAHIAPTHBIX
CUTyallMsAX, aJCKBATHO OLICHMBAaTh BKJIAJ KaXIOrO0 U3 Y4YaCTHUKOB

IpYIIIBI B PELIEHHE paccCMaTpUBaeMOil MpooIIeMbl




HNPOBEPAEMBIE DJIEMEHTbBI COAEP)KAHUSA
10 KUIACC

K
Kon o

MpoBePsIEMOro IIpoBepsiemble 2JIEeMEHTHI COTEPKAHUS
paszea

3JI€EMEHTa

OU3NKA 1 METOJAbI HAYUHOI'O [TO3HAHUA

®dusuka — HayKa o npupoje. HayuHbsie MeTO1bI TO3HAHUS
11 OKpy’KarlIero mupa. Ponb skcnepuMeHTa M TEOpUM B

MPOIIeCcCe O3HAHUS TTPUPOBI. DKCIIEPUMEHT B U3HKE

MopenupoBanue (U3NYECKUX SBICHUH M TIPOLIECCOB.
Hayunble runoressl. @uU3NUECKHE 3aKOHBI M TEOPHH.
19 I'panunel npuUMEHUMMOCTH  (DU3UYECKMX  3aKOHOB.
' [Mpuamun cootBercTBuss. Pormp u mecto ¢usuku B
(hopMUPOBaHUM COBPEMEHHON HAYYHON KapTHUHBI MUPA, B

HpaKTquCKOﬁ JEATEIbHOCTH JTI0AeH

2 MEXAHHWKA
KMHEMATHKA

MCX&HI/I‘ICCKOC JOBUXXCHUC. OTHOCI/ITCJ'IBHOCTB
211 MEXAHUYECKOTO JIBIKECHUA. Cucrema OTCuYéTa.

Tpaexropust

[epemerenue, CKOpOCTh (cpemHsii ~ CKOpPOCTb,
212 MTHOBEHHAasi CKOPOCTb) M YCKOpEHHE MaTepHajbHOMN
TOYKH, MX TPOEKIHUU HAa OCH CUCTEMbl KOOPHMHAT.

CiokeHue nepeMeIIeHUi U CI0KeHUE CKOPOCTEN

21 PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
213 nBUKEeHHe. ['padukd  3aBUCUMOCTH  KOOpJMHAT,

CKOPOCTH,  YCKOpPEHMs, TyTH U  IepeMEeIIeHUs

MaTepI/IaJ'IBHOI\/JI TOYKH OT BPEMCHU

2.1.4 CBobOonHOE majeHue. Y CKOpeHne CBOOOIHOTO MaCHUS

KpuBonuneiinoe nBuxeHue. PaBHOMEpHOE [BHKEHHE
215 MaTepUAIBHOM TOYKM IO OKPYXHOCTH. YTJIOBas
CKOpOCTb, JIMHEWHAss CKopocThb. Ilepuox u wacrora.

LentpocTpeMuTensHOE YCKOPEHUE

2.1.6 TexHUYeCKHe YCTPOMCTBA: CHHAOMETP, JBUKCHUE




2.1.7

CHapsA 0B, HCIIHBIC 1 PECMCHHBIC IIEpCaavun

[Ipaktnueckue paboTel. M3mepeHMe  MrHOBEHHOH
ckopoctH. MccnenoBanue COOTHOUIEHUSI MEKIY TYTAMH,
NPONJCHHBIMU TEJIOM 3a TIOCJEI0BaTElIbHBIE DPAaBHbBIE
IPOMEXYTKM  BpPEMEHM IpPU  PABHOYCKOPEHHOM
JIBUKEHUM C HAYaJbHOM CKOPOCTBHIO, PABHOH HYIIIO.
N3yueHne nBMKEHUS IIApUKa B BA3SKOW JKHJIKOCTH.

N3yuenne nBmxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

[Ipunmun otHocutenbHocTH ["amwiies. IlepBbiii 3akoH

Herorona. MHepimanbHble CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuia. [IpuHIMO Cynepno3uiiviy CUil

2.2.3

Bropoii 3akoH HbproToHa mj11 MaTepHaTbHOM TOYKH B
uHeprmanpHoit cucteme otcuéra (MCO). Tpetnii 3akoH

Hrrotona AJIL MaTCpHUAJIbHBIX TOYCK

2.2.4

3akoH BceMupHoro TsaroreHus. Cwia Tspkectu. Ilepas

KOCMHUYECKasi CKOpocThb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS
u cuna TpeHus nokos. Kosdduument tpenus. Cuna
COMPOTUBIICHUS TIPU JIBXKEHUH TeNa B KUIKOCTH HIIU

rase

2.2.7

HOCTynaTCHBHOC u BpalmaTeJIbHOC JABHXKXCHUC

a0COJIOTHO TBEPIOTO Tela

2.2.8

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpalieHus. llnedo

cuibl. Ycaosus paBHoBecHs TBEpaoro tena B MCO

2.2.9

TexHudeckue yCTpOﬁCTBaZ MNOJIIHUITHUKHY, JOBHIKCHHUC

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue pabotel. M3ydenne aBuxeHus: Opycka mo
HAKJIOHHOH TIOCKOCTH ITOJT JICHCTBUEM HECKOJIBKHUX CHIL.
HccnenoBanne  3aBHCHMOCTH CWI  YIPYrOCTH,
BO3HUKAOIIMX B  JnedhopMmupyeMod  HOpyXKHHE U
pEe3NHOBOM 00paslie, OT BEIMYUHBI HX Je(hOpMAaIlHH.

HccenenoBanue ycimoBui paBHOBECHs TBEPAOrO Tena,




HMCIOUICTO OCh BpallICHUA

3AKOHbI COXPAHEHNS B MEXAHUKE

Nmmynec MaTepuanbHOU TOYKH, CHUCTEMBI
2.3.1 MaTepUaIbHBIX TOYEK. VIMIyNbC CHIIBI M W3MEHEHHUE
uMIyJbca Tena
3akoH coxpaHeHus wumnyinbca B MCO. PeaktuBHOe
2.3.2
JIBUKEHUE
2.3.3 PaGota cumbl
234 Mo1HOCTE CHIIBI
235 Kunernueckas sHeprusi MaTepuaibHOM Touku. Teopema
o 0 KUHETUYECKOU SHEPTrUn
[TorenmmaneHass »Heprus. IloTeHiManbHas SHepPrus
2.3 2.3.6 ynpyro 1edopMHpPOBaHHOW TMPYXUHBL [loTeHImanbHas
SHEPTHUs Tella BOJIM3U MOBEPXHOCTH 3eMIIH
[loTeHuuanbHble W HENOTEHIMaIbHbIE CHIIBL. CBSI3b
237 paboThl  HEMOTEHIUANBHBIX CHJI C  HM3MEHEHUEM
o MEXaHUYECKOM  DHEPruM  CHUCTEMbl  Tel.  3aKOH
COXpaHEHHUs MEXaHUUYECKOW SHEPTUH
2.3.8 Yrpyrue u Heynpyrue CTOJTKHOBEHHS
3.9 TexHu4eckne yCTpOWCTBA: JBUJKEHHE DPAKET, BOJOMET,
o KOIIep, NPY>KUHHBIA MUCTOJIET
[IpakTueckue paboTsl. M3ydueHue cBA3M CKOPOCTEH Ten
2.3.10 npu Heynpyrom ynape. MccriemoBaHue CBSi3HM pPaOOTHI
CUJIbI C U3MEHEHUEM MEXaHUYECKOI SHEPTUU Tella
3 MOJIEKVYJISIPHASA ®U3MKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH
OCHOBHBIE TIOJIO)KEHHUSI  MOJIEKYJISPHO-KUHETUYECKON
3.1.1 teopun. bpoynosckoe asmxenue. uddys3usa. Xapaxrep
JBIKEHUS U B3aUMOJICHCTBHUS YaCTHI] BEIIECTBA
3.1 Mogenu CcTpoe€HUS ra3oB, KUIKOCTEH W TBEPABIX TE U
3.1.2 OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE JTHX
MozeIIen
313 Macca monekyn. KonuuectBo BemiectBa. I[locTosHHas

ABoraapo




3.1.4

TennoBoe paBHOBecue. Temneparypa u €€ U3MEpeHHUE.

[lIxana remnepatyp Llenbcus

3.15

Mogene wuaeansHoro raza. OCHOBHOE YypaBHEHHE

MOJIEKYJISIPHO-KMHETUYECKOI TeOpUHU UAEaIbHOTO rasa

3.16

AlcomioTHass — Temmeparypa Kak ~ Mepa  cpelHei
KHHETHYECKOM OHCPIUH TCIIJIOBOI'O ABHKCHUA YaCTUIL

raza. lllkana remneparyp KenbBuHa

3.1.7

VYpaBuenne Knaneiipona — MenneneeBa. 3akoH

JlansToHa

3.1.8

["'a30BBIC 3aKOHBHI. I/Isonpoueccm B HACAJIBHOM rasc C
IIOCTOAHHBIM KOJINYCCTBOM BCIICCTBA: H30TCpMa,

n30x0pa, u3odapa

3.1.9

TexHuYecKue ycTpoicTBa: TePMOMETP, OapoMETp

3.1.10

[IpakTuyeckune paboTel. M3MepeHHe Macchl BO3ayXa B
KJIACCHOM KoMHare. MccnenoBanue 3aBUCUMOCTH MEXITY

napamMeTpaMu COCTOAHUA Pa3pCKCHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKA

321

TCpMO)II/IHaMI/I‘leCKaH CHUCTCMA. BHyTpCHHHSI SHEPIHUiA
TepMOI[I/IHaMI/I‘leCKOfI CHUCTEMBI n CII0COOBI eé

HN3MCHCHUA

3.2.2

KonudecTBo TeruioTel u pabota. BHyTpeHHssT SHEprus

OJHOATOMHOI'O HACAJIBHOI'O Ira3da

3.2.3

Buapl Teronepenayn: TErONpPOBOIHOCTb, KOHBEKIIUA,
U3JIyYEHHUE. TennoéMkocTh Tela. VY nenbHas
TENJI0EMKOCTh BelllecTBa. PacduéTr KoJIMYecTBa TEIUIOTHI

IIpu TCIuIonepecaadc

3.2.4

HepBLIP'I 3daKOH TCPMOJWHAMUKHU. HpI/IMeHeHI/IC IepBoro
3aKOHa TCpMOJUHAMUKH K HU30IpOoHeCCaM. Fpa(bﬂqecxaﬂ

MHTepIpeTanus paboTkl ra3a

3.25

TermnoBble MamuHbl. [IpUHIUIBI AEHCTBUS TEIUTOBBIX
mamuH. [IpeoOpa3oBanuss dHEpPrUM B  TEIUIOBBIX
mamHax. KoaddumumenT nonesnoro neicteus (manee —

KIIJI) TeroBoit mammnsl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoit 3akon TtepmoauHamuku. HeoOGpatumocTb




npoleccoB B mpupoje. TemioBble  IBUTATENU.

DKOIOTIeCKIe HpO6J’I€MBI TCIITIOOHEPI€TUKHU

TexHudeckne ycTpOMCTBAa: JBUTATENb BHYTPEHHETO

3.2.7
Cropasusi, ObITOBOW XOJOJUIbHUK, KOHIUIIHOHED

328 [IpakTueckne  paGotel.  M3mepeHue  yzaenpHOM
TENJI0EMKOCTH

AI'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

[lapooOpazoBanue U KonpaeHcauus. Mcnapenue u

3.3.1 KUTICHWe.  YelbHas  TEIUIoTa  MapooOpa3oBaHMUSL.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHHS OT AaBICHUS
3392 AOcConIOTHAsST ¥ OTHOCUTEJbHAsl BIIAXKHOCTh BO3AYyXa.
s HacpleHnssliii nap
TBépnoe Teno. Kpucramnmueckue u amopdHble Tena.
3.3.3 AHunzorponus CBOICTB KpPHUCTAJLJIOB. Kunxue
3.3 KpucTayibl. CoBpeMEHHbIE MaTepUaJIbl
334 [InaBnenne u Kpuctaymsanus. YJIenapHas TeIuloTa
o iasieHus. Cyonumanus
3.35 YpaBHeHHe TEIUI0BOro HGanaHca
TexHuyeckue ycTpOWCTBA: TUTPOMETP U IICUXPOMETP,
336 KaJIOpUMETpP, TEXHOJIOTUH TOJYYEHHsS] COBPEMEHHBIX
o MaTepuagoB, B TOM 4YHCIIE€ HaHOMATEepUAIOB, W
HAaHOTEXHOJIOTUU
3.3.7 [IpakTueckue padotel. 3MepeHune BlIaXKHOCTH BO3AyXa
4 SJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
i1l Onexrpuzanus Tel. ONEKTpUuYeckud 3apsaa. JBa Buma
o ANEKTPUIECKUX 3apsI0B
4.1.2 [TpoBOTHUKH, TUATEKTPUKH | TTOTYTIPOBOTHUKA
a1 4.1.3 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa
. 4.1.4 B3aumopeiictBue 3apsinoB. 3akoH Kynona
Onextpuueckoe nojie. Hanpsyk€HHOCTh 3JIEKTPUYECKOTO
4.1.5 noyist. [IpuHnun cynepnosunuu. JInHum HanpspkEHHOCTH
INEKTPUYECKOTO MO
4.1.6 PaGoTta cun asnekrpoctatudeckoro mosisa. I[loTeHmumarn.




PazHoCTh moTeHIIMAI0B

HpOBO,I[HI/IKI/I n JUDJICKTPUKHU B IIOCTOSAHHOM

4.1.7 3JIEKTPUIECKOM ToJIe. JlmaniekTpuueckas
IPOHHUIIAEMOCTh
OnexktpoéMkocth.  Konpencarop.  DIeKTpoEMKOCTH
4.1.8 IJIOCKOTO  KOHJIEHCATOpa. OJHEPrusi  3apsyKeHHOTO
KOHJIEHCAaTOpa
TexHuueckue yCTpOWCTBa: 3JEKTPOCKOI, 3JIEKTPOMETP,
419 3JIEKTpOCTaTUYeCKast 3alIuTa, 3a3eMJIeHHe
o ANEKTPONPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBIM
MIPUHTED
4110 [Ipaktnueckue paboTel. M3MepeHue >3IEKTPOEMKOCTH

KOHJCHCAaTOopa

4.2

OCTOSTHHBIM SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJAX
491 VYcnoBus cyiiecTBOBaHUS IOCTOSHHOTO AIEKTPUUYECKOTO
o Toka. Mcrounnku toka. Cuna toka. [locTosiHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma a1 ydacTka Henu
123 DnexTpudeckoe COIIPOTHUBIICHUE. VYnensHoe
o COIIPOTHUBIICHUE BEILECTBA
424 [TocnenoBarensHoOe, napasuienbHoe, CMeIlIaHHOE
o COEJIMHEHHUE MPOBOIHUKOB
4.2.5 Pabora snextpuueckoro Toka. 3akoH Jlxoyns — Jlenua
4.2.6 MoOMHOCTb NEKTPUYECKOTO TOKA
anekTpoaBwkymas cuwia (ganee — 3/1C) u BHyTpeHHee
427 CONPOTHUBIIEHUE HCTOYHMKA TOKAa. 3akoH Owma g
o MONTHOM (3aMKHYTOW) anekTpudeckoi nenu. Koporkoe
3aMbIKaHHE
ONEeKTpOHHAs IPOBOAMMOCTb  TBEPIBIX  METAJUIOB.
4.2.8 3aBUCHUMOCTD COTNPOTHUBIICHUS METaJIJIOB oT
Temneparypbl. CBEpXIIPOBOJAUMOCTh
OnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX
4.2.9
yYKOB
4.2.10 [MonynpoBonnuku.  CoOcTBeHHass W NpUMECHas




IMPOBOANMOCTD MMOJIYIIPOBOIHUKOB. CpoiicTBa p-n

nepexosa. [lonynpoBoaHHKOBBIE TPUOOPHI

4211

DIIEKTPUYECKUI TOK B JJIIEKTPOIUTAX.

DJIEKTPOIIMTHYECKAS JUCCOLMALIMS. DIIEKTPOIIN3

4.2.12

DnekTpuyeckuii TOok B Tra3zax. CaMOCTOSITENIbHBIA |
HECAMOCTOSTENbHBIA  paspsa.  PasnuuHble  THIBI

CaMOCTOSTENBHOrO paspsaaa. Monnus. [Inazma

4.2.13

TexHuueckue yCTpOMCTBA: amIepMeTp, BOJBTMETP,
peocTaT, HCTOYHHKM TOKa, AJIEKTPOHArpeBaTEIbHbIC
npudopHI, ANEKTPOOCBETUTEIHHbBIE puoopsI,
TEPMOMETP  CONPOTUBIIEHUS,  BaKyyMHBIM  JUOI,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYNPOBOTHUKOBBIH

JAuoJ, raJlbBaHHUKa

4.2.14

[IpakTueckne  pabotel.  M3ydeHwe  cMELIaHHOTO
COEIMHEHUS PE3UCTOPOB.
N3mepenne D/IC ncToyHuKa TOKAa U €ro BHYTPEHHEIO

comportuiieHus. Habmonenue snexTponmsa

11 KITACC

Kox
paszaena

Kon
NpoBepPsSIeMOr0
3JIEMEHTA

IIpoBepsiemMble 3JIeMEHTbI COEPKAHUSA

4

OJIEKTPOIMHAMUKA

4.3

MAI'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS MHAYKIUA

43.1

IlocTtosHHBIE Maruuthl. B3aumMoJelicTBUE NTOCTOSHHBIX

MarduToOB

4.3.2

MarautHoe mosie. Bekrop MarHMTHOM  MHAYKLHH.
[IpuHimn cynepno3uiuu. JIMHUM MarHUTHOM WUHAYKIWH.
KapTtuna nuHMii MAarHUTHON MHIYKIIMH MOJI TOCTOSTHHBIX

MAarHuToOB

4.3.3

MarnuTtHOE 10JIe IPOBOJHMKA C TOKOM. KapTnHa nmHMN
IOJIsI JUIMHHOTO MPSIMOTO IPOBOJHHMKA M 3aMKHYTOI'O
KOJIBLIEBOIO TPOBOJHUKA, KATYIIKM C TOKOM. OIBIT

Opcrena. BzanmopeiicTBue NpoBOAHUKOB C TOKOM

4.3.4

Cuna Amniepa, €€ MOYJIb U HallpaBJIEHUE




Cuna Jlopenna, e€ Monynb W HanpasiieHue. [IBUKeHHE

4.3.5 3apsHDKEHHOW 4YacTULbl B OAHOPOJAHOM MAarHUTHOM IIOJIE.
Pa6ota cunbl Jlopenna
4.3.6 SIBneHue ANEeKTPOMArHUTHON MHAYKIIMU
4.3.7 [ToTok BekTOpa MArHUTHON MHIYKIIMHA
OJC unaykuuu. 3aKOH 3JE€KTPOMATrHUTHOW HHIYKLIHUH
4.3.8
®dapanes
BuxpeBoe snektpuueckoe mnone. IJC uHAYKIUU B
4.3.9 IIPOBOJHMUKE, JBUKYILIEMCS MOCTYIATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10J1€
4.3.10 [IpaBumno Jlenma
NunyktuBHocts.  ABnenume  camoumnnykuuu.  DJC
43.11
CaMOMHTyKIINH
4.3.12 DHeprus MarHUTHOTO TOJISl KATYHIKU C TOKOM
4.3.13 DJEKTpOMarHUTHOE 110JIe
TexHuueckue  ycTpoWCTBAa:  NOCTOSIHHBIE  MAarHWTBHI,
4.3.14 3JIEKTPOMATrHUTHI, AJIEKTPOJBUTATEIb, YCKOPHUTEIH
3JIEMEHTApPHBIX YaCTHLl, UHAYKIIMOHHAS [IeYb
[IpakTrueckue paboThl. l3yueHue MarHUTHOrO MOJIS
4315 KaTylIKu ¢ TokoM. McciienoBanue 1eMCcTBUS TOCTOSSHHOTO

Mariurta Ha paMKy C TOKOM. I/ICCJ’IGI[OB&HI/IG SABJICHUS

SHCKTPOMaFHHTHOﬁ HUHAYKIUH

5 KOJIEBAHU S 1 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

KonebOarenpHass cucrema. CBoOOOmHBIE  KOJICOAHUS.

5.1.1 lapmonnueckne  KoneOaHUs. [lepuon,  wacroTa,
aMIIuTyaa 1 (aza KoneOaHmid

5.1.2 [IpyxuHHBII MagsTHUK. MaTeMaTH4eCKUN MassTHUK

5.1 YpaBHeHue FapMOHUYECKUX KoJIeOaHuH.

5.1.3 Kunematuueckoe u JTMHAMHYECKOe OnHUCcaHue
K0J1€0aTeIbHOIO ABM)KEHUS
[IpeBpareHre SHePTUN MIPU TAPMOHUYECKUX KOJICOAHMSIX.

5.1.4 CBsi3b aMIUTMTYABI KONEOAHWM HMCXOJHOW BEIHYMHBI C

AMIUIUTYyAaMU KoyieOaHuii eé CKOPOCTH U YCKOPCHU




9.1.5

KonebarenbHblil KoHTYp. CBOOOIHBIE IEKTPOMArHUTHbIE
KosnebaHus B UJACATIbHOM KOJEOAaTEIbHOM KOHTYpE.
Amnanorus MEXTY MEXaHUYECKUMHU U

AJIEKTPOMAarHUTHEIMU KosieOanusamu. @opmyna TomcoHa

5.1.6

3aKOH COXpaHEHHUS SHEPTUU B UACATHHOM KOJIe0aTeIbHOM

KOHTYpE

5.1.7

BreiHyxneHHble MexaHudeckue KoseOaHus. Pe3oHaHc.
Pe3onancHas kpuBasi. BeIHyX/I€HHBIEC 3JIEKTPOMAarHUTHBIE

KoJIeOaHus.

5.1.8

[lepemennsbIit TOk. CUHYCOU1aNIbHBII EPEMEHHBIN TOK.

5.1.9

MOH_[HOCTB MNEPEMECHHOT'O TOKaA. AMHJ’II/ITy,I[HOG nu

I[GﬁCTByIOH.[CC 3HA4YCHHUE CHUJIbI TOKA U HAIIPSAKCHUA

5.1.10

Tpancdopmarop. [TpounsBoacTso, nepenayda u
noTpeOieHne JJIEKTPUUECKOW HHEPTruu. IKOJOTUUYECKHE
PUCKHA TPU TPOU3ZBOJCTBE DIEKTPUUECKOW OSHEPTHH.
Kynbrypa WCIIOJIb30BaAHUS JIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texuuueckue yctpoiicTBa: ceficMorpad, 3JIeKTpUUYECKUN

3BOHOK, JIMHWHU 3JICKTPOIICpCaavd

5.1.12

[IpakTuueckue pabotel. MccnenoBaHue 3aBUCHUMOCTH
nepuoja MalbIX KojeOaHWW Tpy3a Ha HUTH OT JJIMHBI
HUTH U Macchl rpy3a. MccienoBanue nepeMeHHOro TOKa B
LENU U3 IOCIE0BATEIbHO COEUHEHHBIX KOHJIEHCATOpAa,

KaTyIIKU U pe3ucTopa

5.2

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHu4eckre BOJHBI, YCIOBHUS  PacIpOCTPaHEHHS.

521 [lepuon. CkopocTh pacnpoCTpaHEHUS U JJIMHA BOJIHBI.
[omepeunpie 1 MPOOILHBIE BOTHBI
5.2.2 Hurtepdepennus u qudpakius MEXaHUIECKUX BOJTH
3Byk. CxopocTh 3ByKa. [’ pomkocTh 3Byka. BeicoTa TOHa.
223 Tem6p 3ByKa
DONEKTPOMAarHUTHBIE  BOJIHBL.  YCJIOBHSI  W3JIYYCHHS
5.2.4 NEKTPOMAarHUTHBIX  BOJH. B3auMHas  opueHTaunus

BeKTOpOB E, B 1 v B 351€KTpOMarHuTHOMN BOJIHE B BaKyyMe




5.25

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:  OTpPa)K€HUE,
MIpesioMIICHHE, MoJIIpU3anus, nudpaxus,

untepdepenius. CKOpOCTh 3EKTPOMArHUTHBIX BOJIH

5.2.6

[lIxkana  27MeKTpOMarHUTHBIX  BOJH.  [IpumeHeHwne

QJICKTPOMArHMTHBIX BOJIH B TCXHUKC U 6I>ITy

5.2.7

[IpuHIMIIBI pagnuocBA3U U TeneBuAcHUsA. Paguosokanus.

DNEeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl

5.2.8

TexHuuecKue ycTpoicTBa: My3bIKaJIbHbIE€ UHCTPYMEHTHI,
yIbTPa3BYKOBasi JAMArHOCTUKA B TEXHUKE W MEIMIIMHE,
panap, paavonpuéMHHUK, TEJIEBHU30p, aHTCHHA, Teae(oH,
CBY-neun

5.3

OIITHUKA

5.3.1

[IpssMosMHETHOE PacIIPpOCTPAHEHNE CBETA B OJJHOPOIHOM

cpene. Jlyu cBera

5.3.2

OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBeTa. [loctpoeHue

M300payKEeHHH B IIOCKOM 3epKajie

5.3.3

HpeJ'IOMJ'IeHI/Ie CBCTa. 3aKOHbI TMPCIIOMJICHHA CBCTa.

AOCOIIOTHBIN ITOKa3aTelb IMPEIOMIICHUS

5.34

[TorHoe BHyTpeHHee oTpaxeHue. llpenenbHbI  yron

IIOJIHOI'O BHYTPCHHET'O OTPAKCHUA

5.35

Hucnepcus cBera. CroxkHbIN cocTaB O6esoro ceerta. et

5.3.6

Cobwuparonue ¥ pacceWBaOIIME JUH3BI. TOHKas JTUH3A.
@OKyCHOE pACCTOSAHME M ONTHYECKas Cuila TOHKOH
muH3bl. [locTpoeHne wu300pakeHMH B COOHMpAIONIMX U
paccenBaronux JmH3axXx. @Dopmyna TOHKOM JIMH3BIL

VBenuueHue, JapacMoe JIMH301

5.3.7

HpeI[eJ'IBI MNPUMCHUMOCTU FGOMeTqueCKOﬁ OIITUKH

5.3.8

Wutepdepennust  cBera.  KorepeHTHbIE  UCTOYHHUKH.
VYcnoBust HaONIOACHUS MAaKCUMYMOB M MHHHMYMOB B
UHTEeP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]a3HBIX

KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpakus ceeta. JudpakunonHas pemiérka. YcioBue
Ha6J'IIOIl€HI/I$I rIaBHBIX ~MAKCMMYMOB IIpU MaACHHUH

MOHOXPOMATHYECKOTO0  CBeTa Ha  JAU(PPaKIHOHHYIO




pemeETKy

5.3.10 [Tonsipuzanus cera
TexHudeckne ycTpoOMCTBa: OYKH, Jymna, (oroammapar,
MPOEKIIMOHHBIA  ammapar,  MHKPOCKOI,  TEJEeCKOII,
>311 BOJIOKOHHAsl ~ ONTHKA,  JU(PPAKIMOHHAS  pEmETKa,
TOJISIPOM T
[lpaktuyeckne  pabGoTel.  M3mepenue  moxaszaTens
5.3.12 npenomieHus. MccnenoBanue cBOMCTB nM300pakeHUi B

JIMH3aX. Ha6J’IIOI[eHI/Ie AUCIICPCHUU CBCTA

BJIEMEHTBI CIIELIUAJIBHOM TEOPMH OTHOCUTEJIbHOCTH

FpaHI/IL[I)I IIPpUMCHUMOCTH KJIaCCUYECKOH MEXaHUKH.

HOCTy.]'IaTI)I TCOPHUU OTHOCHUTCIBHOCTHU: HWHBAPHUAHTHOCTH

o1 MOIyJsl CKOPOCTH CBeTa B  BakyyMme, [PHHIUI
OTHOCHUTEJIbHOCTH DHWHIITEHA
° OTHOCHUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMeJICHUE
02 BPEMEHHU M COKPAIICHHUE JITUHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOTHON YaCTHIIBI
CBs3b Macchl C DJHEpPrueil M UMIYJIBCOM CBOOOAHOI
04 YaCTUILIbL. DHEPrus MOKOsl CBOOOAHON YaCTHUIIbI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU
®otonsl. Popmyna [Tnanka cBsi3u sHeprun GpoToOHA C €ro
1 9acTOTOM. DHEPrust ¥ UMIYNbC (OTOHA
OtkpeiTue u uccnenaoanue porordpdexra. OnbiTer Al
rl2 CronetoBa. 3akoHsl HoTorPdexTa
7.1 VYpaBuenue OiHmreiiHa s otorddexra. «KpacHas
713 rpanuia» porodddexra
714 Hasnenue cBeta. OnpiTel [1.H. JIeGenena
7.15 XHAMHUYECKOE JIEUCTBUE CBETA
Texuuueckue yctpoiicta: (oTorneMeHT, (GOTOTATUHK,
110 COJTHEYHast OaTapesi, CBETOIUO]T
CTPOEHHME ATOMA
7.2 201 Mopenb aroma Tomcona. OnbiTel Pe3zepdopnaa mo

HCCIIeIOBaHUIO CTpoeHUs aToMa. [InmanerapHas Mojienb




7.2.2

aToMa

[Toctynatel bopa. M3nmydenue u moriomieHue (OTOHOB
IpU MEepexoje aToMa C OJHOIO YPOBHS SHEPruuM Ha
npyroii. Bunael cnexktpoB. CHekTp ypOBHEW HHEPIrHH

aTOMa BOJOpOJa

7.2.3

BosHoBbIe  cBoMcTBa uactuu. Bomnel nge  Bpoitns.
KopnyckynsapHo-BOIHOBOM Jyau3M. Judpakius

OJICKTPOHOB HAa KpHUCTAJIJIaX

7.2.4

CrooHTaHHOE U BBIHYXXJICHHOC U3JIYy4YCHHUC. yCTpOﬁCTBO n

MPUHIIUI PabOTHI J1a3epa

7.2.5

TexHuueckne  yCTpPOMCTBA:  CHEKTPAJbHBIA  aHAIM3

(cnexTpockom), Ja3ep, KBAHTOBBIN KOMITBIOTED

7.2.6

[IpakTueckne pabotel. HaOmionenwe nuHeuyaToro

CIEKTpa

7.3

ATOMHOE AJ1PO

7.3.1

Metoabl HaOMIONEHHUST M PETHUCTPAIMU DJIEMEHTaPHBIX

YACTHI]

7.3.2

OtkpeiTie paguoakTuBHOCTH. OmbiThl Pesepdopaa 1o
OIPENICJICHUIO  COCTaBa  PaJMOAKTUBHOTO  M3ITyYCHHUS.
CpoiictBa anb(da-, Oera-, ramma-usiaydeHus. BiumsHue

PaauOaKTUBHOCTH HA YKUBBIC OPraHU3MBbI

7.3.3

OtkpbiTHE TpOTOHa U HeWTpoHa. HykioHHas Mopnenb
anpa I'eiizenbepra — VBanenko. 3apsan sapa. MaccoBoe

yucio sapa. M3oromnsl

7.3.4

Anbda-pacnaa. DJEKTpOHHBII W TO3UTPOHHBIA OeTa-
pacman. ['amma-uznydenue. 3aKkOH pPaJUOAKTUBHOIO

pacmnania

7.3.5

3Hepr1/151 CBA3U HYKJIIOHOB B A1pC. H,Z[epHLIe CHIJIBI.

JledexT macchl sapa

7.3.6

Snepublie peakuuu. Jlenenue u CUHTE3 AI€p

7.3.7

Anepusiii peaktop. TepmosaepHsbrii cuates. [Ipodiemsr u
MEPCIIEKTUBBl  SIICPHOU DHEPTreTUKH. IKOJIOTHUYECKUE

ACIICKTHI ﬂI[GpHOfI OHCPICTUKU

7.3.8

QHCMCHTapHBIC YaCTHUIIBI. OTKpBITI/Ie MMO3UTpPOHA.




7.3.9

qDYHI[aMeHTaJ'ILHLIC B3aHMMOJCHCTBUSI

TexHuyeckue ycTporcTBa: 103UMETp, kamepa Buibcona,

SJIEpHBIN peakTop, aToMHas bomOa

7.3.10

[Ipaktuueckue padotel. MccnemoBanue TPEKOB YaCTHIL

(1o roToBbIM (oTorpadusim)

OJIEMEHTBI ACTPOOU3 UK

8.1

Bun 3Bé3mHoro Heba. Co3Besmus, spkue 3BE3BI,

IJIaHCTHI, UX BUIUMOC IBHIKCHUC

8.2

ConHeuHnas CHUCTCMA. IInaneTs! 3eMHOM I'pYIIIBIL.
IInaHeThI-TUTaHThI n nux CIIYTHUKH, KapJIUKOBEIC

mw1aHeTsl. Manple Tera ConHEeYHOM CUCTEMEI

8.3

Comnne, d¢otochepa u  armoctepa. CosHeuHas

AKTHUBHOCTH

8.4

Nctounuk sHeprun ConHua u 3BE37

8.5

8.6

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb,
panuyc, TeMIepaTypa, HX B3auMOCB3b. Jlmarpamma
«CHEKTPAJIbHBIM KJIacC — CBETHUMOCTbY». 3BE3ZBI INIABHON
TI0CJIE/I0BATEILHOCTH. 3aBUCHUMOCTb «MAacca — CBETHUMOCTB)
JUIS1 3BE3]] IJIABHOM 11OCIIEA0BATENIBHOCTH

Buytpennee CTpOEHHE 3BE3I. CoBpeMeHHbIE

MIPEJICTABIICHUS] O TIPOUCXOXKIACHUU W 3BOJtoNH CoJHIa U

3BE3/1. DTambl )KU3HU 3BE3]]

8.7

Mneunsiii  Ilyte — Hama Tamaktuka. ChoupanbHast
ctpykrypa [anaktuku, pacnpeneneHue 3BE3A, Ta3za U
nein. Ilonoxxenume m aBumxkeHue CoiHna B 1'amakTHKe.

[Tnockas u chepudeckas nmoacucTeMsl ["anakTuku

8.8

Tunsl ramaktuk. PaguoramakTuku v kBasapbl. UEpHbIe

ABIPBI B AIpaXx raJIakKTUK

8.9

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaOo6ua.
Pa36eranmne ramaktuk. Bo3pact m pammyc Bcenennoi,
teopus  bonemoro  B3peiBa.  Mogene  «ropsiueir

Bcenennoi». PennkroBoe n3nydeHue

8.10

Macmirabnast crpykrypa Bceenennoil. MertaranakTuka.

Hepeménubie mpoOieMbl aCTPOHOMUU




YUYEBHO-METOJNYECKOE OBECITEYEHUE OBPA3OBATEJILHOT'O
MPOIIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 VYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxoBue b.b., Corckuit H.H.; nox penakiueit

[TapdentbeBoii H.A. AkimonepHoe o6miectBo «M3narensctBo «IIpocsemieHue

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUYUTEJIA

B.T". [Taiikec, E.C. Eptotkun, C.I'. EptoTkuna - Jlugaktuueckue MaTepualibl 1Mo
Kypcy ¢usuku 10 xkmacca: CaMoCTOsTeIbHBIC, KOHTPOJIBHBIC, JIOMAITHHUE
npakTudeckue padoTel. JJokmansl.

» DKkcniepuMeHTaNIbHbIE 3aaaun. - M.;APKTH, 2001

« JIesuna H.B., JleramoB A.M., ®u3uka: MHOrOypOBHEBBIE 3a/1a4l C OTBETAMU U
pemieHussMH - M.: ['ymanurapssiii n3garensckuil nentp BJIAJOC, 2003.

» TemaTuyeckue KOHTPOJbHBIE T CAMOCTOSATENbHBIEC Pa0OoTHI 10 (uszuke 11 kinacc /
O.1. I'pomueBa, M.: «9k3amen», 2012 r.

* TunoBkle 3K3aMeHAIMOHHBIE BAPUAHTHI 7151 NOAroTOBKH K EI'D no gu3uke noja
penakmueit M.IO. JlemumoBoii / cocraBurenu M.IO. Jlemunopa, B.A. I'pu6os, A.I.
I'uromno, Mockpa: ®UIIN , 2022 1.

» du3rKa: KOHTPOJIb 3HAHUI, yMEHUH U HAaBBIKOB y4damuxcsa 10-11 knaccoB
obmreoOpa3zoBarenbHbIX yupexaeHuil. B.A. 3a6otun, B.H. Komuccapos. -M.

ITpocsenienue, 2008

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

» Uudoypoxk: https://www.youtube.com/@infourok
*» GetAClass - ®u3nka B OMbITax ¥ SKCIIEPUMEHTAX
https://www.youtube.com/@getaclassphys

* http://astroset






