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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMa 1o ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tmporpammsel, mpeactaBieHHbix B DPI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIIMU MPETNOJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeIbHBIX  OpraHum3anusx Poccuiickoii ~ dDenepanuu,
peaTn3yoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copnepxanue nporpaMMbl 1o (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM ®I'OC COO K miIaHUpPyEeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaTU3alMM MEXKIIPEIMETHbIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMH YUEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CpeHEro oOlliero oO0pa3oBaHMs, IUIaHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METaNpeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHA Kypca (M3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIE
IpPEMETHBIE PE3YJIbTaThl 10 T01aM O0YUYEeHHUS;
coJepkaHue yueOHoro npeamera «Pu3ukay 1no rogaM o0ydeHusl.

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYECTBE yU4eOHOro
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXaroIleM MHpE.
HIkonbHBIA Kypc (U3MKH — CcHCTEMOOOPa3yIOLMi Uil €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, pusnueckoir reorpadpueil u actpoHomuei. Mcnonab3oBaHHe U aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUM ONpelessieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IIOJyYEHHMsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3ydeHue Gpu3nKku BHOCUT OCHOBHOW BKJIaj B
(dopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa o0yJaronmxcs, B GopMupoBaHue yMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BBIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢uznueckux Tteopuil. Bexgymmm B Kypce sBIseTcss (OPMUPOBAHUE NPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoesn eymanumapuszayuu. EE€ peanuszanus mpeanosiaraeT UCMoIb30BaHHE T'YMaHUTAPHOTO
noTeHMana GU3NYECKoil HayKu, OCMBICIIEHUE CBSI3U pa3BUTHS (PU3UKU C pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku rnpeamnosgaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn »skonozcusayuu peasu3yercsi MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Mpo0IeM palliOHaIbHOTO MPUPOJIOTIONIB30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (U3MKHM Ha yYpOBHE CpeaHEro oOIero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs
¢usnueckoil Teopuu, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



IPEJCTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPHH, U1 ONUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOX0/ B Kypce (DU3UKU pealn3yeTcs MPEexXIe BCEro 3a Cuér
OpraHu3aly SKCIIEPHUMEHTAILHON JeATeIbHOCTH oOydarouuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJB30BAaHUE CHCTEMbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKE OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
NPOBOJIUMBIX JJIsl KOHTPOJISI M OLEHKH, OCYIIECTBISCTCS Y4YacTHUKAaMHU 0Opa30BaTebHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAaHOBKY OIIBITOB IO IPOBEpKE
IPEJJIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHue yaenseTcs peleHUI0 pacu€THBIX U KadecTBEHHbIX 3aj1ad. [lpu sTom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4U C SIBHO 3aJJaHHON (PM3MYECKON MOJIEINbIO,
[O3BOJISIOIINE NPUMEHATh HM3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjena
Kypca, TaKk U UHTErpupys 3HaHUs U3 pa3HbIX pa3/esoB. [l KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBISIIOTCSL 3aJaHMs Ha OOBSCHEHUE MpOTeKaHWs (U3MYECKUX SBJICHUH M IPOLIECCOB B
OKpYXKaroIIe >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJCIH JJIsi CUTYallMH TPAKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MarepuagbHO-TEXHHUUYECKOMY
obecrieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JTOJDKEH M3y4daThbCs B YCJIOBHAX INPEIMETHOrO KabuHeTa (pu3MKHM Wi B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAY4YHOro 1uKia. B kabunere
($U3HUKH T0JKHO OBITH HEOOXO0UMOE J1a00paTOPHOE 00OPYAOBAHUE I BHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
00opyI0BaHue.

JleMoHCTpaMoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLUIIOM
MUHHMAaJIbHOH JOCTAaTOYHOCTH M OOECHEeUMBACT IMOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
AMIOUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHI.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacdy€re OJHOrO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOPHOro OOOpYIOBaHUS JIOJKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LEJIAMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
dbopMupOBaHHE HMHTEpeca W CTPEeMJIEHHMs] OOYYaroIIMXCS K HAy4HOMY H3YYEHHIO MPHUPOJBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3sBUTHE NPEACTABICHUI 0 HAYYHOM METOJIE MTO3HaHUS U (POPMUPOBAHHE HCCIIEI0BATEIHCKOTO
OTHOUICHHUSI K OKPYKAIOLIUM SIBICHUSM;

(dbopMUpOBaHKHE HAYYHOI'O MHUPOBO33PEHUS KAK pe3ylbTaTa U3Y4YE€HHUsS OCHOB CTPOEHUS! MaTepuu
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHUe YMEHHI OOBSCHATH SBJIEHUS C HCIHOJb30BaHWEM (PU3MUECKUX 3HAHUH H
HaYYHBIX J0Ka3aTeJIbCTB;

dbopmMHpoBaHUE TMpPEICTaBICHUH O posu (PU3MKH AN pa3BUTHs JPYTrUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.

JocTiwkeHnne 3TUX Lenell oOecreynBaeTcsl pelIeHHeM CIEAYIOMMX 337ad B Ipoliecce
M3y4deHus Kypca (U3NKN Ha YPOBHE CPETHETO 00IIEero 0opa3oBaHusI:



npruoOpeTeHne CUCTeMbl 3HAaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYAass MEXaHHKY, MOJIEKYJIAPHYIO (HU3UKY, ODJIEKTPOAWHAMHKY, KBAHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPOPU3UKH;

dbopMHpOBaHWE yMEHUI TPUMEHSTh TEOPETHYECKHE 3HAHUS Ui OOBSCHEHUS (DU3MYSCKHX
SIBJICHUW B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON )KU3HU;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3JIMYHBIX 33/]]a4 C IBHO 3aJJaHHOIN (PU3NUECKO MO/ENbI0, 3a/1a4,
MOJIPa3yMEBAOIINX CAMOCTOSITEIbHOE CO3/IaHMe (PU3MUECKOW MOJENH, aJcKBAaTHON YCIOBUSM
3a]1a4u;

NOHMMaHWE (PU3MUYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBIIQJICHUE METOJAMH CAMOCTOSITEIIbHOTO IUIAHWUPOBAHUS H  TPOBEICHHUS  (DU3HUYECKHUX
OKCIEPUMEHTOB, aHAJM3a M WHTEpHpeTalud HHPOPMALUHU, ONPEAEICHUsI JIOCTOBEPHOCTH
MOJIYYCHHOTO Pe3ysIbTara;

CO3/laHWE YCJOBUW JUISl Pa3BUTHS YMEHUH IPOEKTHO-MUCCIIEAOBATEIBCKOW, TBOPUYECKOU
NeSITETILHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YpPOBHE CpelHEro oOIIero oopazoBaHUs
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Ipenyaraemslii B mporpamme 1o (pu3mKe rnepeueHb JJAO0OPaTOPHBIX U MPAKTUIECKUX PadOT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTEJb JIeaeT BBIOOp MpPOBEACHUs 1a0OpaTOpHBIX padoT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COAEPKXAHUE OBYUYEHUSA

10 KUIACC

Pa3zpnen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS

®usuka — Hayka o npupone. Hayunele MeToasl moO3HaHUsA OKpyXkaromero mupa. Pomib
SKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanue pusndeckux siBaeHu u nporeccoB. Hayunbsie runoressl. dusnueckue
3aKOHBI U TeopuH. [ paHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
[IPAKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Anasiorossle 1 IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemernienre, CKOpOCTh (CpeIHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. CiokeHue nepeMenieHui u
CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIUMHEHHOE IBWKeHHe. ['paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEpUAIbHON TOUKHA OT BPEMEHH.

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TIaICHMS.

KpuBonnHeliHoe ABWKEHHE. [IBUJKEHHME MaTepHaJbHOM TOUYKM IO OKPY)KHOCTH C
MIOCTOSIHHOW IO MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas CKOpocThb. llepuon m
yacToTta obpaienus. LleHTpocTpeMuTenbHOe YCKOpPEHHUE.

TexHuuyeckue ycTpoiicTBa W TNPAKTUYECKOE MPUMEHEHHUE: CIUJOMETp, JBUKEHHE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayn.



Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

HamnpaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbIO ONPEIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  IMYTAMH, IPOWIEHHBIMH  TEJIOM  3a
MIOCJIEIOBATEIbHbIE PpPAaBHBIE IPOMEXKYTKH BpPEMEHM IpPHU PABHOYCKOPEHHOM JBHKEHHUHU C
HA4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

N3yueHne OBMKEHUS Tea, OPOLICHHOTO TOPHU30HTAIIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. MIHEpuManbHbIe CUCTEMBI
OTCYETA.

Macca Tena. Cwuma. Ilpunnun cyneprosunmu cuil. Brtopoit 3akon HerooTona st
MarepuanbHOU Touku. Tperuii 3akoH Hpl0TOHA [U1s1 MaTepHANIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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

Tpenune. Bunpl tpenust (mokosi, ckoyibkenusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBXEHHUS U cuia TpeHus nokos. Koagduuuent tpenus. Cuna cOnpoTHBICHUS
NP IBUKCHUH TeJIa B KUJKOCTH WM rase.

[ToctynarensHOe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Tena.

MoMeHT cuiabl OTHOCUTENBHO Ocu BpaimieHus. lliedo cunbl. YcnoBus paBHOBecus
TBEPJIOTO TENA.

TexHudyeckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHue Macc B3aMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxeHue Cuil.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaIiii.

HesecomocTs. Bec Tena npu ycKOpEHHOM NOIBEME U MTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKEHHUS.

VYcnoBust paBHOBecus TBEPAOTo Tena. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

W3ydeHue ABMXEeHUS OpycKa MO HAaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B MPY)XKMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIIEHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

HNmnynsc MaTepraibHOM TOUKHU (Tea), CUCTEMBl MaTepUaIbHBIX ToYeK. IMITynbc CUIIbI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHHS UMITyJbca. PeakTUBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
SHEPIHH.



[TorenunanbHas sueprus. [loreHnnanbHas 3Heprus ynpyro aeGopMUpOBaHHON MPYKUHBI.
[TorennuanbHas SHEPrys Tena BOIU3U MOBEPXHOCTH 3EMITH.

[ToreHuuanbHble M HEMOTEHIMANbHbIE CUJIbl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON SHEPIruU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCcTpOMCTBAa U NPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEp, IPYKUHHBIN
MACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[lepexon moTeHLIMATBHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

W3ydyeHue aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha
IIpUMepe PacTSHKEHUSI pE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa ¥ TepMOJUHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETHYECKOH TEOPUU U MX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe gBuxkenue. Juddysus. XapakTep ABMKEHUS UM B3aUMOJICHCTBUS UYACTHI]
BelecTBa. Mojenu CTPOCHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHCHUE CBOWMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Mozekyn. KoaumdecTBo BemiecTsa.
[TocrossuHast ABorazpo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOpUU
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETHUYECKOH SHEepruu
TEIJIOBOTO JBWKEeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a30oBele 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon JlanproHa. M3ompouecchl B UACAIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe mpencTaBieHre U30IMPOILECCOB: N30TEPMa,
u30xo0pa, nzodapa.

TexHU4eCKHe yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITEl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeliecTBa, (ororpaduu Mosekysn
OPraHUYECKUX COCIUHEHUM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Mogens, HILTIOCTPUPYIOIast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

OnpeneneHnne Macchl BO3JyXa B KIACCHOW KOMHAT€ Ha OCHOBE M3MEpEeHUU 00BEMa
KOMHAaTBI, TaBJIEHUS U TEMIEpPaTypbl BO3yXa B HEH.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMH COCTOSIHUSI pa3peEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoguHamuyeckass cucremMa. BHYTpEeHHsISI dHEpPruss TEPMOIMHAMHYECKONW CHUCTEMBI U
crocoObI e€ m3MeHeHus. KonmdecTBo TerioTel U paboTa. BHyTpeHHssI S5HEpTrusi 0THOATOMHOTO
UJIealbHOrO Ta3a. Buasl Temionepenadn: TEIIONPOBOIHOCTb, KOHBEKLIMS, U3JIyUeHUE. Y IeIbHAs
TEMJIOEMKOCTH BemecTBa. Koan4yecTBo TEIIOTHI IPH TEIUIONEpeaaye.



[Tonsitue 00 ammabatHOM mporecce. IlepBwiii 3akoH TepMoauHaMuKHU. [IpuMeHeHHE
NEPBOTO 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTuMocTh npoieccoB B MpUpo/IE.

Tennobie MamuHbL. [IpuHIUIBL KeHCTBHS TEIIOBBIX MamuH. [IpeoOpazoBanus sHEPTUn B
TeIJIOBBIX MammmuHaxX. KoaddunueHT monesnoro nerictBus TerioBo MamuHbl. [ukn Kapho u
ero Ko3((UIMEHT MOJE3HOTO NSHCTBHS. JKOIOTHIECKHE IPOOIEMbI TEIUIOHEPT eTHKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: JIBUIaTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW HSHEpPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OyTBUIKM TOJ JCMCTBHEM CXKATOro BO3yXa, HarpeBaHue >Qupa B JIATYHHOH TpyOke MyTEM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOIO JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3oBanne wu KoHAeHcauus. Mcmapenue u  kuneHue. AOCONIOTHAaS U
OTHOCHUTEJIbHAS BJIAXKHOCTH BO31ayxa. HackleHHbId nap. Y aenbpHas TEIioTa napooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpemMeHHble Marepuanbl. [lmaBneHune u Kpucrammzauus. Y AelbHas
TeruioTa miasiaeHus. Cyonumanusi.

VYpaBHeHHEe TEII0BOTrO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTMU IOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1APOB.

Kunenne npyu NoOHW>KEHHOM JIaBJICHHH.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

HaOnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomol

W3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. dnekmpocmamuxa

OnekTpuzauuss Ten. OJNEeKTpUuuyeckud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TouedHslid  31IeKTpUYecKH  3aps.
Onexkrpuueckoe mnose. HanpskéHHocTh anekTpuueckoro noss. IlpuHumn cynepnosunuu
AIIEKTPUYECKHUX MoJied. JIMHNN HanpsHKEHHOCTHU AJIEKTPUYECKOT0 MOJIS.

PaGora cun oanekrpocratmuyeckoro mois. [loTenuuman. Pa3HOCTh  MOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J{uaaeKTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuueckue yCTpoilcTBa M INPAKTUYECKOE NPUMEHEHHE: IEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJIEHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.



Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEJL.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NEeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUIECKON MPOHULIAEMOCTH.

OHeprus 3apsyKEHHOr0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LenH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoymns—Jlena. MOImHOCTD 3J€KTPUUECKOTO TOKA.

DNEeKTPOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma asst
MOJTHOM (3aMKHYTOM) ayiekTpudeckoit enu. KopoTkoe 3ambIkaHue.

DNeKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUUYECKUII TOK B PACTBOpax M paciuiaBax »3JEKTPOJIUTOB. IDJIEKTPOJIUTHYECKAs
JUCCOIHAIUS. DIEKTPOJIN3.

OneKkTpudecKkui TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHnueckue yCTpoilCTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peoctaT, MCTOYHHMKHM TOKa, 3JIEKTpPOHArpeBaTelbHbIE MPUOOPBL, 3JIEKTPOOCBETUTEIbHbBIE
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BAaKyyMHBIH AMOJ, TEPMHUCTOPBI M (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUS LWIMHIPUYECKUX IPOBOJHHUKOB OT JJIMHBI, IIOLIAAN
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelmaHHOE COEIUHEHHUE POBOIHUKOB.

IIpsiMmoe m3MepeHHue 3IEKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHMYECKOTO
DJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3ydeHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIPOTHBIICHUS.

HabGnronenue anextpomnusa.

Me:xnpeamerHblie CBA3H



N3yuenne kypca ¢uzukm 06a3oBoro ypoBHsS B 10 Kimacce OCyIIECTBISETCS C YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mescnpeomemnusie nouwsimus, CBS3aHHBIE C HW3YYCHHEM METOJOB HAYyYHOTO TTO3HAHHS:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: penieHHWEe CUCTEMbl YpaBHEHHM, JuHeWHas QyHKUus, mnapadoa,
runepooia, ux rpaguKi U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX NPOEKLIHMH Ha OCHU
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBWKEHHE B KHUBOW npupoze, nuddysus, ocMoc, TEIIoo0MeH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIOTIEPEIaut, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUUECKUE SBICHHS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEUIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEUIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, KUAKOCTEH W Ta30B, JJIEKTPUUYECKUE
CBOWCTBA METAJJIOB, JIEKTPOJIUTUIECKAS IUCCOLUAIIHS, TaIbBAaHHUKA.

l'eocpaghus: BARXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUH C UCTIONIB30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIMITHUKK, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs UMITyJIbca B TEXHHKE (pakera,
BOJIOMET ¥ JIpyTrue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEDP, TEXHOJIOTHH MOJIyYeHUs COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM MPUHTEP, OJICKTPOHArpeBaTENbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KJIIACC

Pasnen 4. DiekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrosiHHbIe MarHuThl. B3anMoAENCTBHE MNOCTOSHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop MarHuTHOM MHAyKUMH. [IpyHIMI Cyniepro3uMy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHON
uHAyKuuU. KapTrHa TuHUI MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MArHUTOB.

MarauTtHoe 1oJie NPOBOAHMKA C TOKOM. KapTWHa NWHUA MHAYKIMM MarHUTHOTO MO
JUIMHHOTO IPSIMOTO IPOBOJHMKA M 3aMKHYTOIO KOJIBLIEBOIO MPOBOJHHUKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJje. Pa6ora cumnsl JlopeHiia.

SIBneHne HNEeKTPOMArHUTHOM MHAYKIMHU. [lOTOK BekTOpa MAarHUTHOM WHIYKLHH.
DNEeKTPOABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe nsnekTpuueckoe mojie. DJIEKTPOABMIKYIAsS CWJIA HMHIAYKIMM B IPOBOJHUKE,
JBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJIHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHWE: IIOCTOSHHBIE MAarHUTHI,
ANIEKTPOMATHHUTBHI, 3JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHIL, WHIYKIIHOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO My4YKa MarHUTHBIM I1OJIEM.



JInuHMM MHOYKIUMY MarHUTHOTO TOJIS.

B3anmopencTere 1ByX POBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHUE ANEKTPOMArHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3yueHne MarHuTHOTO OJIsI KaTYLIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS JIEKTPOMATHUTHON UHAYKIUH.

Pa3pean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUS

Konebarenbnas cucrema. CBoOOJgHBIE MexaHWueckue KojebOanusa. [‘apmoHuueckue
konebanus. Ilepmon, dactora, amrumtyna W ¢asa konebanuid. IlpyKUHHBI MasTHUK.
MatemaTuyeckuii MasTHUK. YpaBHEHHE TapMOHUYECKUX KojeOanuii. [IpeBpaiieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSX.

Konebartenbubiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHbIE KOJEOaHUS B HJICATBHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKIAYy MEXaHWYSCKUMU W DJIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromMX KojeOaHUsAX. BbIHYyX/IeHHbIE MEXaHUYECKUE KOIeOaHusl.
Pe3onaHc. BeiHYXI€eHHBIC 2JICKTPOMArHUTHBIC KOJICOaHNSI.

[lepemenHbiii TOk. CUHYCOUMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U HATIPSXKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOICHUE DIEKTPHUUECKON JHEPTHUU.
DKOJIOTHYECKHE PHUCKH TP TPOU3BOACTBE AJEKTpodHEepruu. KymnbTypa HCHOIB30BaHUS
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTporepeaay.

Jlemoncmpayuu

Hccnenoanue mapaMeTpoB KosiedaTenbHOM CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUECKUN
MasITHHK).

HaOGnronenue 3aryxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmtoienue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmuorpaMmbl — (3aBUCHMMOCTA  CHJIBI  TOKAa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOAHUMN.

Pe3onanc nmpu mocnegoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TUHUU 3AEKTPOIEepEaauH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBaHue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJIeOaHUI Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchbl rpy3a.

HccnenoBanne nNepeMEHHOTO TOKa B LENM M3 MOCIEI0BATEIbHO COEIMHEHHBIX
KOHJICHCATOpPa, KaTYIIKA U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHbLE 60THbL



MexaHndeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEeHUs
U januHa BoONHBL [lomepeunple W mponmonbHble BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOi BojHEe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeJoMIIeHue, Moispuzanus, Aaudpaknus, uHtepdepenuus. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3JeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3U U TeNIEBUACHUS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHudeckue ycTpoWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
YIBTPA3BYKOBas JIMATHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaJAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

O0pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromieecst Teo Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue natepdepeHnny 1 Tuppakind MEXaHUYECKHX BOJIH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYIOM M YacTOTOM
KoJie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTPaKE€HUE, IMPEIOMIICHHE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHeiiHOe pacipocTpaHEHUE CBETa B OJHOPOIHOM cpelie.
JIyud cBera. ToYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenue cBeta. 3aKOHBI TMPENOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTelsb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroia MOJIHOrO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceeta. CioxkHbIl cocTaB 6enoro cera. L{ser.

Cobupatonue W paccewBaronie JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi CHila TOHKOM JIMH3bI. [locTpoeHne n3o0paxeHuili B coOMparommx U paccenBarOIINUX
nuH3ax. Popmysa TOHKOW JIMH3BL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Hutepdepenimus cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HaOJIIOJICHUSI MAKCUMYMOB U MUHUMYMOB B HHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(pa3HBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [JudpaxuuonHas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHMYMOB IIPH Ma/ICHUH MOHOXPOMATUYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToarmapar,
MPOCKIIMOHHBIA ~ ammapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs OMNTHKA, JAUPPaKIMOHHAS
peméTKa, moJIIPOUI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacHpOCTpaHEHUE, OTPaKEHHWE M IMperomiieHue cBeTa. OnTruueckue
npuOOopEI.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.



HccnenoBanue CBOMCTB N300paKEHUM B JIMH3AX.
Monenu MEKPOCKOIIA, TEIECKOTIA.

Hab6nronenue naTepdEepeHIInm CBeTa.

HaGmonenue nudpakiuu cBera.

HabGnronenue aucnepcun cBera.

[TomryueHue CeKTpa ¢ TOMOIIBIO PU3MEI.
[TomydyeHue cnekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHONW PEIIETKH.
HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomol
W3mepenue nmokasarens mpeIoMIICHHUS CTEKIIa.
HccnenoBanue CBOMCTB M300paKCHHM B JIMH3AX.
HabGnronenue qucnepcuu ceerta.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUH OTHOCUTEJIBLHOCTH

I'paHunbl NPUMEHUMOCTH KJIACCUUECKOM MeXaHWkKH. [locTynarsl cneuualibHON TEeopuu
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakyyMmMe, NPUHLHII
OTHOCHUTEIBHOCTH DHHINTEHHA.

OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIIEHUE JAJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.

CBs13b MacChl ¢ YHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPruu GOTOHA C €ro YaACTOTOW. DHEPrUusi U UMIYJIbC
dboToHa.

Otkpeitie u wuccnenoBanue (oroadpdexra. Omnwiter A. I'. CroneroBa. 3akoHBI
dororddekra. Ypapuenue DiinmreitHa 1 hotorddexra. «Kpacnas rpanuna» potosddexra.

Hasnenue ceera. Onbrtel [1. H. JIeOenera.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuueckue yCTpoIiCTBA M NpaKTHUECKOE NpUMEHEHHe: (POoTo3aeMeHT, (OTOAATUUK,
COJIHEeYHast 6aTapest, CBETOHO/.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.

UccnenoBanue 3akoHOB BHeMIHETO GoTorddexra.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesHuro o -yactuil. I[lmanerapHas
mozens atoMa. Iloctynarel bopa. U3nyuenue n mornomenue GOTOHOB NpU MEpexoje aToMa ¢
OJIHOTO YpOBHSI SHepruum Ha japyro. Buasl cnektpoB. CrnekTp YpOBHEW 3HEpPruu aroma
BOZOpOAA.

BosHoBbIE cBoiicTBA yacTull. BonHb! ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.

CHoOHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHudeckne yCTpOMCTBA MW NPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM aHAIN3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabmoneHne nuHeuaThIX CHEKTPOB H3ITy4EHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



Hab6nronenue nuHEHYaTOro CriekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JTOKa3bIBAIOIIUE  CJIOXHOCTb  CTPOCHHS  sjpa. OtkpeiTHE
panuoaktuBHOCTH. OTBITH Pezepdopaa mo onpeaeneHuio cocTaBa paauoakTUBHOTO U3ITyYSHUS.
CgoiicTBa anb(da-, 6era-, ramMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpeiTue npoTOoHa M HeilltpoHa. HykinonHas monens sinpa IeiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uucio siapa. M30Tornsbl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-uzinyueHue. 3akoH
paZMoaKTUBHOIO pacnaja.

DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

SnepHele peakuuu. [leneHne u CUHTE3 A1ep.

SAnepuplii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NIEpCHNEKTHUBBI SAIEPHOM
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI AI€PHON SHEPTETUKH.

OnemeHTapHble YacTULlbl. OTKpPBITHE [TO3UTPOHA.

Mertonbl HaOMIOEHNS U PETUCTPALIMH YIEMEHTAPHBIX YACTHLI.

dyHIaMeHTalbHbIE B3aUMOAeHCTBUS. EMUHCTBO (pr3nueckoil KapTUHbBI MUpA.

TexHHuecKkue ycTpoNCTBAa M IPAKTHUYECKOE IPUMEHEHHUE: J03UMETp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHasi boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbel pasButus acTpoHoMuu. llpukiagHoe W MHMpOBO33pPEHUECKOE  3HAYEHHUE
ACTPOHOMHUHU.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKCHHUE.

ConneuHas cucrema.

Connue. Conneunass akTuBHOCTh. Mcrounumk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTepUCTUKHU. JluarpaMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TIOCJENI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
nocneaoBarelbHOCTH. BHyTpenHee crpoeHue 3BE3M. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKACHNN U 3Botonuu CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3 L.

Mneunsrii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nemwxenne Connna B ['amaktuke. Turbl
rajJlakTUK. PannoranakTiuky u kBazapel. YEpHbIE NBIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmmpenue Bceenennoil. 3akon Xa0O6ma. Paz6eranue ramaktuk. Teopus
bonburoro B3psiBa. PenMKTOBOE U3IyUEHHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HaGnroneHuss HEeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHMEM KOMITBIOTEPHBIX MPUIOKEHUN
JUTSL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nonymapus 1 s\pkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3nku u acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIHMAIbHOW |
THYECKOH cdepax [eATeTbHOCTH 4YeloBEeKa, pojlb M MecTo (U3UKM M aCTPOHOMHMU B
COBpPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJb (U3NYECKON Teopun B (OPMUPOBAHUU
npezcTaBiIeHuit 0 prU3nUecKoi KapTUHE MUpa, MECTO (PU3NUECKOI KapTUHBI MUpa B 00ILEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIEHUN O IPUPO/IE.

Me:xnpeamerHblie CBA3H



N3yuenne kypca ¢uzukm 06a3oBoro ypoBHsS B 11 Kimacce oCymecTBiseTcs ¢ Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOIO IO3HAHUS:
SBJICHME, HaydHbIM (akr, rumoresa, (uznyeckas BeIMYUHA, 3aKOH, TEOpUs, HAOIIOJEHHE,
JKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUYECKHE (DYHKLMU: CHUHYC,
KOCHHYC, TAaHIE€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI U HUX
IPOEKIMY HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIMIA,
NPU3HAKYA TOJ00HS TPEYTOJIbHUKOB, OTPEICICHUE TUIONIAIN TUNIOCKUX (GUTyp U 00BEMa Tell.

buonoeus: snextpuyeckue SBIEHUS B JKUBOM Ipupoze, KojeOaTelbHbE IBM)KEHUS B
JKUBOW TIPUPOJE, ONTUYECKHUE SBICHUS B JKUBOM INPUPOJE, NECHUCTBUE DPAJMALMM HA JKUBbBIC
OpraHU3MBlI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUINYECKON PEIIETKHU, CIIEKTPAJIbHBIN aHAIN3.

l'eocpaghus: MarHuTHBIE MOJIIOCA 3€MJIM, 3aJIEKH MAarHUTHBIX PYZ, (POTOChEMKA 3eMHOI
IIOBEPXHOCTH, NPEACKA3aHUE 3eMIICTPSACEHUM.

Texnonozus: TUHUN DJIEKTPOIEPENay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOIABUTATENb,
UHAYKIMOHHAs IeYb, pajap, paJuolNpUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKLIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHAsl OaTapes.

INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHoro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0miero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEUYHWTHh  JOCTHIXKCHHWE  CICIYIOIIMX  JIMYHOCTHBIX,
METAIPEIMETHBIX U MPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YJIbTATOB.

JUYHOCTHBIE PE3YJBTATHI

JlugHOCTHBIE pE3yNbTaThl OCBOEHHUSA Yy4deOHOro mpeamera «Du3MKa» JOJDKHBI OTpa)XaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHarolUXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMENA JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHUX
yOeXACHU, COOTBETCTBYIOUIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpEHUE KU3HEHHOrO OMbITA W OMbITa ACATEIBHOCTH B IMPOLECCE pEeATH3alU OCHOBHBIX
HaIlpaBJICHUH BOCIUTATEIBHOU IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBa;

MPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKMX TYMAHUCTHUECKUX M JEMOKPATHUYECKHUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NIESATEIBHOCTh B WHTEpEcax TPakIaHCKOTO OoOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIHLHOM OpPraHU3aINH;

YMEHHME B3aUMOJECHCTBOBaTh C COLMAJIBHBIMU HMHCTUTYTaMHM B COOTBETCTBHM C UX
GYHKIUSIMA ¥ HA3HAYEHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITENBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UICHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHONIEHWE K TOCYJApCTBEHHBIM CHMBOJAM, JIOCTHXKEHUSM POCCHUHUCKUX
yU€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;



CIIOCOOHOCTh OIICHMBATh CUTYAITUIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEGHHOCTH, B TOM YHCIIE B ICATEIHLHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOIO OYIyIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHMA:

JCTETHYECKOE OTHOLICHUE K MHUPY, BKIIFOYAst 3CTETUKY HAYYHOT'O TBOPYECTBA, MPHUCYILETO
¢du3nveckoil Hayke;

5) Tpy10BOro BOCIIUTAHUS:

UHTEpEC K pa3muuHbiM chepam mpodeCcCHOHATHHOU IEATENHHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (U3MKOW W TEXHHKOW, YMECHHE COBEpIIATh OCO3HAHHBIM BBIOOp OymymIei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSYKEHUU BCEU KU3HU;

6) 3K0JI0OrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh IKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHE TIJIOOATBLHOTO XapakTepa
9KOJIOTHYECKHX TPOOJIeM;

IUIAHUPOBAHUE W OCYIIECTBICHHUE JEHCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMSA
1eNiel YCTOHYHMBOTO pPa3BUTHS YEIIOBCUCCTBA,

pacIIMpeHue OIbITa JEATCIPHOCTH OSKOJOTMYECKONH HAMpPaBIICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PHU3HKeE;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

Cc(OPMHUPOBAHHOCTh MHUPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pasButHs (pU3NIECKON HAYKH;

OCO3HAHME IICHHOCTU HAyYHOMW JEATEIbHOCTH, TOTOBHOCTh B MPOIIECCE U3YYCHUST (PU3UKU
OCYIIECTBIISATH IPOSKTHYIO M HCCIICIOBATEIIBCKYIO JISATEIBHOCTh HHINBUYaIbHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS
ba3oBble JJoruueckne aeicTBUs:

CaMOCTOSITENILHO (DOPMYJTMPOBaTh M aKTYyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH EJIH JeATSIIbHOCTH, 33]IaBaTh apaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKUX SBICHUSX;

pa3pabarbeIBaTh IIAH PEMICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIUXCS MaTePUATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JESATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN AeSTEIbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJNHATH pPAadOTy B YCJIOBHSX PEATBLHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATHBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIEM.
ba3oBble ucciaenoBarebCckue AeMCTBYSA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYCBBIMH TOHITHSIMH W METOJaMH (pH3UUecKOn
HAYKU;

BJIQJICTh HABBIKAMHU Y4eOHO-UCCIICJIOBATEIBCKON M MPOCKTHOW JESITEILHOCTH B 00JacTH
(bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIICHHs 3aa9
(U3HYECKOTO COACPKAHUS, TPUMEHEHHUIO PA3IMIHBIX METOI0B MTO3HAHUS;

BIIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
peoOpa3oBaHNI0O M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYyalldsX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;



BBISIBIISITh IPUYMHHO-CIICACTBEHHBIE CBSI3M WM aKTyaJIM3WpPOBATh 3aJady, BBIIBUTATh
TUNoTe3y €€ pellieHHs, HaXOJUTh AapTyMEHTHI IS JIOKa3aTelbCTBA CBOWX YTBEPXKICHUU,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh TIONYYCHHBIE B XOJ€ pCEHICHHS 3a7add pPe3yiabTaThl, KPUTHYECKU
OILICHUBATh UX JOCTOBEPHOCTbH, TPOTHO3UPOBATH U3MECHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POpMYIHpPOBATH COOCTBEHHBIC 3aJadd B 0OPa30BATEIBHOU JEATEIHHOCTH, B
TOM YHCJIC TP U3YUSHHUH (DUBUKH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIHN OIIBIT,

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEACSTSILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, IIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]1a49H, TONMYCKAOIINE ATbTCPHATHBHBIC PEIICHUSI.

PatGora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMH TIOMY4YeHHUS WHMOpPMAUKA (PUINIECKOTO COJIEPKAHUS M3 MCTOUYHUKOB
pa3HBIX THIIOB, CAMOCTOSITEILHO OCYIICCTBIATH IOMCK, aHajiW3, CHCTEMAaTHU3alHUI0 U
WHTEPIIPETANNIO HHPOPMAIIK Pa3IMYHBIX BUIOB U (hOPM IPEIICTABICHHSI,

OLICHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIIONIb30BaTh CPEJICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCLICHHMH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHU3AIMOHHBIX 33ad C COOJIOJICHHEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PECYpCcOCOCpEKCHHMSI, TTPABOBBIX U
ATHYECKUX HOPM, HOPM HH(OPMAITHOHHON 0€3011aCHOCTH;

CO3MaBaTh TEKCTHl (U3WYCCKOTO COACPXAHHWS B Pa3IMYHBIX QopMmarax ¢ y4ETOM
Ha3HAUYCHUS WHPOPMALMKU W [EJIEBOM  ayJAWTOPUH, BBIOMpAs ONTUMAIBHYIO  (OpPMY
MIPEJICTABJICHUS U BU3YyaTH3aIIH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe /1eiiCTBUS:

OCYIIECTBIISAITH OOIICHHE Ha ypoKaX (PU3UKHU U BO BHE-YPOUHOU NESATEIBHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH H CMATYaTh KOH(IUKTHL,

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C MCIOJIB30BAHUEM S3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUIYaTbHOU PaOOTHI;

BBHIOMPATh TEMATHUKy M METOJbl COBMECTHBIX JEHCTBUM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)KJA0T0 YWICHA KOJUIEKTHBA;

MPUHUMATh LI COBMECTHOM JAESATEIbHOCTH, OpPraHW30BBIBATH W KOOPAWHHUPOBATH
JIEUCTBUSA IO €€ INOCTHIKEHUIO: COCTAaBIATH IUIAH JACHUCTBUM, PACHPENEIATh POIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXAOTO YJaCTHHKA KOMaHbl B OOIIUN pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE NPOEKThI, OLEHUBATh HUJIEU C IO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalMSX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATENIbHYIO JESATENIbHOCTh B 00JacTu (pU3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIBHO COCTABJIAITh IUIAH PEIICHMS] PAacUETHBIX M KadyeCTBEHHBIX 3a]ad, IJIaH
BBIMTOJIHEHUS] MPAKTUYECKOH paboThl ¢ y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHMIA;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;



pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElLICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO JPYIULUUHA B 00JacTH (U3HKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAIbLHBIH HHTEJVIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCTIOJIb30BaTh MPUEMBI peIIeKCHUH TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B npouecce noctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOCHHUS IIPOTrPaMMBbl IO pU3UKe AJis
YPOBHSI CpefHero oOmiero o0pa3oBaHus y OOy4YaIOIIUXCS COBEPUICHCTBYETCS 3MOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraoui copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUe MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYrHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M COMEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

IMPEAMETHBIE PE3YJIBTATHBI

K konny oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Yy O0YUaIOLIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JESATEIILHOCTH JIIOIEH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHUS W3YYEHHBIX (QU3NYECKUX MOJeNel: MaTepualbHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJMIOTHO TBEPJOE TEJIO, WACANbHBIM Tra3, MOJENH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH JIEKTPUUECKHUM 3aps] MpU peleHUuU
du3nUeckux 3anay;

pacro3HaBaTh (pU3MUecKHe sBIEHUS (Mpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMHKU:
PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHHOE MABM)KEHHE, CBOOOJHOE NaJeHUe Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpILUs, B3auMojaeucTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE XKUAKOCTeH M TBEPIBIX Tel, MU3MEHEHHE o0bEMa Tel MpH HarpeBaHUU
(oXJaKJIeHNUH ), TEIJIOBOE paBHOBECHE, HUCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTaJUIN3aLus,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM



COCyZ€, CBA3b MEKIY IapamMeTpaMH COCTOSIHMS Tra3a B H30IpOLeccax, ICKTpU3alus Tell,
B3aMMO/ICHICTBUE 3apsAI0B;

OINKCBHIBATH MEXAHUYECKOE JBUIKEHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Teja, KHHETHYECKas
SHEprus, INOTEHLMAaIbHAas SHEprusi, MexaHuuyeckas paboTa, MEXaHHWYecKas MOILHOCTb; IpH
ONKCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, HX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpyTUMU BEJIMYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEILJIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHHS, HCIOJB3YS
¢u3nueckue BENWYHMHBL: JABJICHUE Tasza, TeMIleparypa, CpenHss KUHETHYECKas DSHEprus
XaO0TUYECKOTO0 JIBUJKEHHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJMUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, KO3(pQUIHEHT MOJIE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATENIsA; IPU ONUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUYECKHI CMBICI UCIIOJIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTH (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C IPYTHUMHU BEJIUYHHAM;

ONMCHIBATh HU3YYEHHbIE 3JIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3Ys (PU3NYECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, 3JIEKTpUUYECKOe IOJIe,
HAnpsDKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3sHOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYUH, UX OOO3HAUEHUS M EIUHMLIBI,
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

aHaJM3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBIEHUS, UCHOJb3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3axkonsr HbroTOHa, 3aK0H coxpaHeHUs
MEXAHUYECKOM DHEPIuH, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHONpPaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOCHMUSI
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
JJIEKTPUUECKOro 3apsija, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBHS MALIMH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3auyaTh yCIOBHUS MX O€30M1aCHOTO MCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX H3MEpEeHuil, Mpu 3TOM  (HOpMyIHpOBaTh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
IPEeJI0KEHHOT0 000PYAOBAHUS, TPOBOAUTD OMBIT U (OPMYIUPOBATH BHIBOIBL;

OCYILECTBIIATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBI CHOCO0 H3MEpPEHUs M HCHOJIb30BaTh HM3BECTHBIE METOJbl OLEHKU
MOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMH BEIMYMHAMU C HCHOJb30BaHUEM
OpSAMBIX HW3MEPEHUil, MpH STOM KOHCTPYUPOBATh YCTAaHOBKY, (DPUKCHpPOBAaTh pE3yJbTaThl
MOJIyUEHHOHM 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH B BUJE TAOMUIl U IrpadUKOB, J1€1aTh BBIBOIbI
10 pe3yJIbTaTaM MCCIIEN0BaHNUS;

coOnrofarh mnpaBuia O€30MacHOro TpyAa MPU MNPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U JaOOpaTOPHOTO 000PYAOBAHMUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuecKkod MOJENbI0, HCIOJIb3Ys
buznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/lauM BHIOUpATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT O 3HAaUeHUS (PU3NUECKON BETHUNHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOUYKY
PacCyXXJIEHUI ¢ OTOPOI Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,



UCIONIb30BAaTh NPU PELICHHMH Y4YeOHBIX 3aJad COBPEMEHHble HH(OpMalMOHHBIE
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAIMU M TPEICTaBICHHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HH(POPMALHUIO;

PUBOJUTH MPUMEPHI BKJIa/Ja POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHMUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 0€30MaCHOCTH MPU 00paIlEeHUH C MPUOOPAMH U TEXHHYECKUMHU YCTPOUCTBAMH, IS
COXPaHEHHUS 3/10POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIolIeil cpeje;

paboTaTh B TPYIIE C BHIIIOJHEHUEM PA3IMIHBIX COIMATBHBIX POJICH, TUIAHUPOBATh PaboTy
TpYOIbl, palMOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IJIAHUPOBATh JEATEIbHOCTH B
HECTAaHJAPTHBIX CUTYallMsIX, aJleKBaTHO OLIEHUBATHh BKJIAJ KaXKJIOTO M3 YYaCTHUKOB TPYIIIBI B
pelleHne paccMaTpuBaeMoi IPOOIEMBI.

K konmy oOyuenust B 11 kJjiacce mpeaMeTHBIE Pe3yabTaThl HA 0A30BOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

JIEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (U3HKH B (POPMHUPOBAHHU COBPEMEHHOU
HAyYHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
JESTSIILHOCTH JIFOJICH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KApTUHBI MUPA,

VUUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYEHHBIX (PU3UUYECKHX MOJENel: TOYEeUHBIH
ANEKTPUYECKUN 3apsiji, Jyd CBETa, TOYCHYHBIA MCTOYHUK CBETa, SIACpHAasl MOJEIh aroMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI7[pa MPH pelleHrnr GU3NYECKUX 3a/1ay;

pacnio3HaBaTh (PU3NYECCKHUE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOANHAMUKHN U KBAaHTOBOM (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHAYKINS, JACWCTBUE MArHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM U JBWXKYILIUICS 3apn,
AJIEKTPOMArHUTHBIE KOJICOAHUSI U BOJIHBI, IPSIMOJIMHEMHOE pacIpOCTPAHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus U MOJSIPU3ALUS CBETa, JTUCIEPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddexr), CBETOBOES aBleHNE, BOSHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAS] U HICKYCCTBEHHAs PaAOAKTUBHOCTB;

OTHUCHIBATh M3YUCHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PA3UYHBIX CPEN) U DJIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHME BEIWYUHBI: DJIJIGKTPUUECKUH 3apsl, CHIa TOKa, JJIEKTPUUYECKOE
HaIpsKEHUE, IEKTPUUECKOE COIPOTUBIICHHE, PA3HOCTh MOTEHLMAJIOB, JIEKTPOABUKYILAs CUIIA,
pabota TOKa, MHAYKIMS MarHUTHOTO TMOJs, cuia Awmmepa, cwia JlopeHia, MHIYKTUBHOCTD
KaTyIIKH, SHEPTUSl JIEKTPUYECKOr0 M MArHUTHOTO TOJIeH, TMEepUoJ W 4YacToTa KoieOaHuW B
KOJIe0aTeIbHOM KOHTYpE, 3apsij U CHJIa TOKa B IMPOIIECCE TAPMOHUYECKHUX JJIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHWE M ONTHUYECKas CHUila JIMH3bI, MpPU OMUCAHUHM MPABUILHO
TPaKTOBaTh (U3MYECKUN CMBICI HCIOJIb3yeMbIX BEIWYUH, WX OOO3HAYEHUS € EAUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETHUUHY C APYTUMHU BEIHUYNHAMU;

OTNHUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHUSI M TMPOIECCHI, HUCIOJIB3Ys (PU3MUECKHE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus U
UMITYJIbC (POTOHA, TIEPUOJ TMOJypacmaza, SHEPrus CBsI3U aTOMHBIX sJep, NMPU ONMUCAHUU
MPAaBUILHO TPAKTOBAaTh (DU3MUYECKUN CMBICI HCIONB3YEMbIX BEIHUYWH, UX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JaHHYIO (DHU3UUYECKYIO BEIUYUHY C JAPYTUMHU
BEJIMYMHAMU, BRIYUCIATH 3HAUYCHUE (PU3NIECKON BEITMUUHBI;

aHAJTM3UPOBaTh (PU3WYECKUE TPOIECCHl U SBJICHHS, HCTONB3YysAd (PU3MUECKHe 3aKOHBI U
OpUHIUIOBLE: 3akoH OMa, 3aKOHBI I[IOCJIENOBATEIBbHOIO M NapaJIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MNPSIMOJIMHEMHOTO PacipoCTpaHEHUsl CBETA, 3aKOHBI OTPAXEHHUS! CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHME OWHImTeHHa 111 Qorodrddexra, 3aKOH COXPaHEHHsS] DHEPTUU, 3aKOH
COXpaHEHHUsI HMMIYJbCa, 3aKOH COXPAHEHUs DJIIEKTPUUECKOrO 3apsija, 3aKOH COXpaHEHUs



MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH paJMOakTUBHOIO pacmajaa, IpU 3TOM pa3iudaTrh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKCHHE W YCJIOBUS (TPAHMIIBI,
00J1aCTH) TPUMEHUMOCTH;

OIpEEIATh HAIlpaBJICHUE BEKTOPA MHIAYKLIUU MArHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuiiel Amriepa u cuiibl Jlopenia;

CTPOUTH M ONHCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKHM 3€pKaioM, TOHKOH JIMH301;

BBIMOJHATh JKCIEPUMEHTHl 1O HCCIIEJOBAHUIO (PU3UUYECKUX SIBICHHH W MPOLECCOB C
UCTIOJB30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobiieMy/3ajayy W TUNOTE3y Y4YeOHOro JKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUs, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOJKI;

OCYIIECTBIISITh MpSMbIE U KOCBEHHBbIE H3MEpPEeHHs] (U3MUECKUX BEIWYHH, IPU ITOM
BBIOMPATh ONTHMAJBHBIM CIIOCOO W3MEPEHUsT M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM IMPSIMbIX W3MEPEHUI:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKOB, [AenaTh BBIBOABI IO pe3yiabTaTam
UCCIIEJIOBAHMUS,

coOnronarh mnpaBuia 0€30IacHOr0 TpyAa IMpPU HPOBEACHUM HCCIEIOBAaHUN B paMKax
yu4eOHOr0 9SKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U J1AOOPAaTOPHOTO 000PYAOBaHUS;

pemiate pacuéTHbIE 3a/laddl C SIBHO 3a/aHHON (DU3UYECKOW MOJENbI0, HCIONIb3YS
¢du3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJN3a YCIOBHS 33a4H BHIOMPATh (PU3HUECKYIO
MOJieJIb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYIbl, HEOOXoIuWMbIe s e€ peleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHSI (PU3MUECKON BEIIMYHHEI,

peliaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENMPOTHUBOPEUMBYIO LIETIOUKY
pacCyXJIeHHI ¢ ONOpO Ha U3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCIONB30BAaTh MPU  PELICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HWH(OPMAalUOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHUWS, MHTEPIPETALMU WU TPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, TOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATH MOJIy4aeMyro HH(OpMaINIo;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBUS UX O€30MacCHOT0 UCIIOJIb30BaHUS B IOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BbSCHEHUE MPOIIECCOB OKPYXAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (HU3UKE B TOBCEIHEBHOM JKU3HU JUIs
oOecnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMsI 3/I0pOBbsI U COOJIOJICHHS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpene;

paboTaTh B IPYIIIE C BHIITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH paboTy
TPYNNbl, palMOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IJIAHUPOBATh JESATENBHOCTH B
HECTAaHJAPTHBIX CUTYalHsiX, aJleKBAaTHO OIEHWBATH BKJAJ KaXKIOTO W3 YYaCTHHUKOB TPYIIBI B
peleHne paccMaTpruBaeMoil MpooIIeMBl.

TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

HaumeHoBanme pa3aesoB HM  TeM
MPOrpamMmmbl

Ne ni/m JJIeKTPOHHBIE HU(POBbIE

Bcero o0pa3oBaTe/bHbIC
pecypchl

11 ®u3nKa 1 METOJbI HAYYHOT'O ITO3HAHUS 2 bubnuoteka HOK




https://m.eds00.ru/7f41bf72

Hroro no paszneny 2
bubnmoreka OK
21 Kunemaruia > https://m.edsoo.ru/7f4lLtI)f72
bubmuoteka OK
22 Hunanika ! https://m.edsoo.ru/7f4lLtI)f72
2.3 3aKOHBI COXPAHCHHS B MEXAHHUKE 6 bubamorexa HOK
https://m.edsoo0.ru/7f41bf72
Hroro mo pazneny 18
31 OcHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 bubnmoreka HOK
TCOPHH https://m.edsoo.ru/7f41bf72
bubnmnoreka OK
32 OCHOBBI TCPMOHHAMHKIL 10 https://m.edsoo.ru/7f41LtI)f72
33 ArperaTHple ~ COCTOSIHUSI ~ BELIECTBA. 5 bubnuotexa HOK
daz3oBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
bubnuorexa OK
4.1 DIEKTpOCTATHKA 10 https://m.edsoo.ru/7f41LkI)f72
492 [TocTosiHHBIN 251eKTpUYecKUil TOK. TOKHM B 12 bubnmnoreka HOK
Pa3ITUYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB 10 68
I[TPOT'PAMME
11 KIIACC
Ne n/n HaumeHoBaHMe  pa3geioB H  TeM JAeKTPOHHbIE MHPPOBBIE
NpOrpamMmbl
Bcero o0pa3oBaTe/bHbIC
pecypcsbl
11 MarautHoe mone.  DJEKTpOMarHUTHas 11 bubnuotexa HOK
HHIYKITUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
21 Mexannyeckue M DJIEKTPOMArHUTHBIE 9 bubnmnoreka HOK
KOJIEOaHUS https://m.edsoo.ru/7f41c97c
29 Mexannyeckue M DJIEKTPOMArHUTHBIE 5 bubnmnoreka HOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnmnoreka OK
23 Onika 10 https://m.edsoo.ru/7f41LcI97c
Hroro mo pazneny 24
31 OcHoBBI CHelraIbHON Teopun 4 bubnuoreka HOK
OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
4.1 DrneMeHTBl KBaHTOBOM ONTHKH 6 bubnuoreka I[MTOK ‘
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https://m.edsoo.ru/7f41c97c

bubnuoreka LHOK
4.2 Crpoetine atoma 4 https://m.edsoo.ru/7f41c97c
bubnuoreka LHOK
4.3 ATomHoe A1 > https://m.edsoo.ru/7f41c97c
Hroro no pazueny 15
5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPODHU3UKH 7 ]r?ftlggl;l/(;:e;jzoo (u/7f 41];[90712
Hroro no pazneny 7
bubnuoreka LHOK
6.1 Obobmaromee nosTopenne 4 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 1o 68
I[TPOT'PAMME
IMNOYPOUYHOE IINTAHUPOBAHUE
10 KJIACC
Nen/m  Tema ypoka JIeKTPOHHBbIE U(PPOBHIE
Bcero o0pa3oBaTejibHbIE
pecypchbl
1 ®uszuka — Hayka o npupoae. HayuHnble 1 bubnmnoreka I[IOK
METO/IbI TIO3HAHHS OKPYKAIOIIEr0 MUPA https://m.edsoo.ru/ff0c32e2
Pomp u MecTo (bl/ISI/IE(I/I B (OpMUPOBAHUH Eu6moreka [IOK
2 COBpEMEHHOW HAy4YHOH KapTHHBI Mupa, B 1 https://m.eds0o.ru/ff0c33e6
MPAKTUYECKON JESITeIbHOCTU JTIOACH — '
;Mo e Oneonenien | hiowowa 1K
A ' peMet ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpEHUE
. bubnmoreka [HOK
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHNE 1 hitps://m.edsoo.ru/ffoc3620
N bubnuoreka HOK
5 PaBHOycKOpeHHOE TIpsIMONIMHEIHOE ABIKeHne = 1 https://m.eds0o.ru/ff0c372e
6 CBoOoaHoe majeHne. Y CKOpeHue CBOOOTHOTO 1 bubnuorexa [HOK
NEN L https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe  nBmxeHue.  JIBU>KeHHe 1 bubnuotexa [MOK
MaTepUaIbHON TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
o omeersmen T bowowa oK
saxom HbioToma https://m.edsoo.ru/ffOc3be8
Macca Tena. (ZHna. [TpuHIMIT Cymeprno3uun Eubmiorexa [IOK
9 cwi. Bropoit 3akon  Hprotoma s 1

MaTepHaHBHOﬁ TOYKHU

https://m.edsoo.ru/ffOc3be8
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Tperuii 3akoH HproTOHA 111 MaTepUalbHBIX

bubnuoreka LHOK

10
TOYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHUPHOTO TAroTeHus. Cuiia TSKECTH. bubnuoteka [HOK
11 .
[TepBasi KocMU4ecKasi CKOPOCTh https://m.edso0.ru/ff0c3d00
bubnuoreka [HOK
12 Cuta octH. 3akoH ['yka. Bec Tema
ypyr YK https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdumuent tpenusa. Cuna
13 com OTI/II)BJ'IeHI/IH n(blz(lb L;[BI/I)KCHII/:I/I Tela B bubimorexa LIOK
P P https://m.edsoo.ru/ff0c3f76
AKUJKOCTHU WIH raze
[TocTynarenbHoe U BpamiaTelibHOE JABUKEHUE
a0COIIOTHO TBEPIOTO Teina. MOMEHT CHIIBL. bubnuorexa HOK
14 N .
[Tedo cuibl. YcinoBus paBHOBECHS! TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynee MarepuanbHOM TOYKH, CHUCTEMBI
MaTepUaIbHbIX ToueK. ViMnynbc cuibl. 3aKoH bubnuoteka I[IOK
15 .
COXpaHEHHSI UMITYJIbCA. PeaktuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHEC
Pabora m wmomHOCTh cwibl. Kunernueckas
16 SHEPTHs MaTeHII/IanLHof/I" Touku. Teopema 00 bubamorexa LIOK
P P o ' P https://m.edso0.ru/ff0c4502
W3MEHEHUU KMHETHYECKOW SHEPTUU
IlorenunaneHas dHeprus. IloTeHuumanbHas
SHEprus yIpyro nehopMUPOBAaHHON bubnmnoreka LHOK
17 .
npyKuHbl. [loTeHIMadbHAs dHEPrus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHnuanbHble ¥ HEMOTEHUIUAIBHBIC CHIIBL.
Csi3p  paboOThl HEMOTEHIHUATbHBIX CHJI C
18 H3MeHeHr1)/16M MexaHI/I‘-I]G-:ICKOﬁ SHEPTUH bubsmorexa LIOK
p https://m.edsoo.ru/ff0c478c
CUCTEMBI Ted. 3akoH COXpaHEHUS
MEXaHUYECKOW SHEPTUU
JlabopaTtopHas pabora «VccrnenmoBanue cBs3u
19 paboThl CHJIBI ¢ U3MEHEHHWEM MEXaHU4YeCKOU
SHEPTMHM TeJa Ha TPUMEPE pPaCTsHKEHUs
PE3UHOBOTO JKT'yTa)
KonrtponbHas pabota no teme «KnHemartuka. bubnuoteka [MOK
20 .
JluHaMuKa. 3aKOHBI COXPAHEHHUS B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
OcHOBHBIE MTOJIOKEHUS MOJICKYJISIPHO-
21 KMHETHYECKOMN TEOPUH bpo yOBIZKOG bubmorexa LIOK
pHit. poyH https://m.edsoo.ru/ffoc4dc2
nsuxenue. Juddysus
XapakTep JABWKEHHS M  B3aUMOJCHCTBUSA
22 4yacTUI] BeulecTBa. MoOJenu CTpOEHUs ra3oB,
KHUJKOCTEN U TBEPABIX TEI
23 Macca wMonekyn. KonuuecTtBo BemiecTsa.
[TocTostHHast ABoraapo
24 TenmoBoe paBHOBecue. Temmeparypa u eé
m3mepenue. [llkana temneparyp Llenscus
o5 Nneansusiii raz B MKT. OcHoBHOE ypaBHEHUE Bubnuoreka HOK

MKT

https://m.edsoo.ru/ffOc4fde
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AOGcomoTHas TeMIieparypa Kak Mepa cpeaHei

26 KMHETHYECKON JHEPTrUu JABWKEHUS MOJIEKyd. 1 bubmorexa HOK
N ' https://m.edsoo.ru/ff0c511e
VYpaBuenue MenaeneeBa-Knaneipona
27 3akoH JlanbToHa. 'a30BbIC 3aKOHBI 1
Jlaboparopnass ~ pabora  «MccnenoBaHue
28 3aBUCHMOCTH MEXy IapaMeTpaMu cocTostHus = 1
Pa3peKEHHOTO ra3a
29 Mzonporeccel B wacalbHOM Tra3e MW HX 1 Bbubanoreka HOK
rpaduyecKkoe Npe/ICTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHs11 3Heprus TEpMOAVMHAMUYECKOU
30 CUCTEeMbI W  CHOCOOBI €€  H3MCHCHHS. 1 bubnuoreka HOK
KomuuectBo TemioTel U padoTa. BHyTpeHH:I https://m.edso0.ru/ff0c5952
SHEPruUsi OJHOATOMHOTO UJICAILHOTO Ta3a
bubnuoreka HOK
31 BHag! Tenionepenasy . https://m.edso0.ru/ff0c5c36
32 E?)Jiflf{}eliilao TeTrfJ?(J)IT(ﬁMI;(I))iITBTennoieelll)lee;[;i: 1 bubsmorexa HOK
. ' https://m.edso0.ru/ff0c5¢36
AnnabaTHBIN mpo1ecc
IlepBblii 3aKOH TEPMOJAMHAMUKH U  €r0 bubnmnoreka I[IOK
33 1 .
[IPUMEHCHHE K H30IMPOLIECCaM https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumMocTh  TpomeccoB B HPUPOJE. 1 bubnmnoreka I[IOK
Bropoii 3ak0H TepMOAMHAMHUKI https://m.edsoo.ru/ff0c6230
35 [Mpunmun  gevicteus u  KIIJ  TenmoBoi 1 bubnuoreka HOK
MalInHBI https://m.edsoo.ru/ff0c600a
36 Iukn Kapno u ero KITJJ 1
37 DKoJoru4eckue npo0iaeMsl TeII0dHepreTukn | 1
38 O6o06mmaromuii ypok «MoutekyispHas pusuka. 1 bubnmoreka LIOK
OCHOBBI TEPMOTUHAMUKH https://m.edsoo.ru/ff0c6938
o S P T ey BGwewa 1K
' https://m.edsoo.ru/ffOc6a50
TEPMOTUHAMHUKI
40 [TapooOpazoBanue " KOHJIEHCALWA. 4 bubnmnoreka I[IOK
Vcriapenue u KUIeHune https://m.edso0.ru/ff0c63b6
a1 AOCONIOTHAS M OTHOCHTENbHAs BIIAXXHOCTH 1 bubnmnoreka LHOK
BO3/yxa. HachlleHHBIH map https://m.edsoo.ru/ff0c64d8
TBépmoe TeJIO. Kpucrannmueckue 51
42 amMopdHble Tenma. AHHM3OTPONUS  CBOMCTB 1 bubnuoteka [MOK
KPHCTAJLIOB. Kunkue KPHCTAJLTBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
43 [InaBnenue W KpucrauMsauus. Y IeiabHas 1 bubnuotexa I[IOK
TeruioTa riasieHus. Cyonumarus https://m.edso0.ru/ff0c6708
44 YpaBHEeHHE TEMI0BOro OamaHca 1 ]f?tptlgjsj:l;l/()n:.e;jasoo.ru /ffOC%IE?ZIé
45 DJIeKTpu3auusa Tel. OJIEKTPUUECKUU 3apsl. 1 bubnuoteka HOK
JIBa BU/Ia DIEKTPUUYECKUX 3aPSIOB https://m.edsoo.ru/ffOc6bcc
46 [IpoBoHMKH, JIUAJIEKTPUKHU n 1 Bubnuoreka LHOK
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MOJYIIPOBOIHUKH. 3aKoH COXpAaHEHUSA
AIEKTPUYECKOTO0 3apsiaa

https://m.edsoo.ru/ffOc6bcc

47 B3aumoneiicteue 3apsgoB. 3akoH Kymona. Bubnuoreka HOK
ToueuHblil 37€KTpUYCCKUN 3apsi https://m.edsoo.ru/ff0c6ce4
Hanpsok€HHOCTH  AJIEKTPUYECKOrO  IMOJIA.

48 Hpnﬁunn cynepno31/1u1/1p1/1 AIEKTPUICCKUX bubmorexa HOK

N . https://m.edsoo.ru/ffOc6df2
nosiei. JIunuu HanpsHKEHHOCTH

49 Pabota cuim  3IE€KTPOCTATHYECKOTO  TOJIS. bubnuorexa [HOK
[Toreniuan. PasHOCTh MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
[IpoBoaHMKH 51 HADJIEKTPUKH B

50 9J1I;KTpI([)CTaTquCK0M nomf. Z[I/ISJICI:(TpI/I‘IeCKaH bubmorexa LOK

https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh

ol DnekrpoémkocTh. Konaencarop bubimorexa LOK

https://m.edso0.ru/ff0c7126

52 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJEHCATOpA. bubnuorexa HOK
DHeprusi 3apsHKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlaboparopHas pabota "Uzmepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[TpunIMn JIEUCTBUSA " NIPUMEHEHNE

54 KOHJICHCATOPOB, KOMHUPOBAJIBLHOTO almapara,
CTPYHHOTO TpPUHTEpPA. IJIEKTPOCTATHUECKAas
3amuTa. 3a3eMJICHHE IEKTPOIpUuOOpoB
DIIEKTPUUYECKUI TOK, YCIIOBUS ero

55 cymectBoBanus. [loctostHubld TOK. Cuna
toka. Hampsokenune. ComporuBieHue. 3aKoH
Oma 11 yyacTka 1enu
[TocnenoBarensHoe, napajuieabHoe,

56 CMEIIaHHOE€  COEJUWHEHHUE  TPOBOJHHUKOB. bubnmnoreka LHOK
JlaboparopHas pabota «3yuenue https://m.edsoo.ru/ff0c74f0
CMENIaHHOTO COEIMHEHHUSI PE3UCTOPOBY»

57 PaGora ¥ MOIIHOCTH SJEKTPUUECKOTO TOKA. bubnmnoreka LHOK
3akon JIxoyns-Jlenna https://m.edso0.ru/ff0c7838
3akoH Oma st 1oJMHOM  (3aMKHYTOM)
anekTpuueckoil nenu. KopoTkoe 3ambikaHue.

58 Ha6011;aTopHaﬂ LIf)a60Ta I<)<I/I3MepeHI/Ie SJ1C bubmorexa LOK

https://m.edsoo.ru/ffOc7ae0
WCTOYHMKAa TOKAa M €ro BHYTPEHHErO
COTIPOTHUBIICHUS
DneKTpoHHas MIPOBOJIUMOCTh TBEPBIX

59 METaJUIOB.  3aBHCHMOCTh  COMPOTHUBIICHUS
METaJJIOB oT TEeMIIepaTyphl.

CBepXIpoBOANMOCTh

60 DOnekTpuueckuid TOk B Bakyyme. CBoiicTBa
AJEKTPOHHBIX ITyYKOB
[TonynpoBomHUKH, WX  COOCTBEHHass U

61 npm};egﬁaﬂ HHpOB(;JII/IMOCTB. CaoiictBa p—~n- bubmorexa LOK

https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynmpoBogHUKOBBIE TPHOOPHI

62 DNEeKTpUUYECKHI TOK B pacTBOpax M paciijiaBax bubnmnoreka [HOK
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https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

ANEKTPOIUTOB. DNEeKTPOIUTHIECKAsS https://m.edsoo.ru/ff0c82ba
JccouHanus. JIeKTPOJIN3
DIIEKTPUUYECKU I _ TOK B rasax. EuGanorexa ITOK
63 CaMOCTOSTENbHEIE H  HECAMOCTOSTEIBHEIN = 1 )
https://m.edsoo.ru/ff0c84ae
paszpsa. Moinnus. [1nazma
o e oty i 1K
’ https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30I1aCHOCTH
65 O6o06maromuil ypok «IeKTPOIHHAMUKA 1 ]P?tljtlgjsj:l;llcr)rr]r.e(;jasoo.ru /ﬁoCIé[;i)I;
KonTposibHas pabota 110 TEME
66 «DJIEKTPOCTATHUKA. [TocTostHHBIM 1 bubnuoteka [IOK
JJIEKTpUUYeCKUii TOK. TOKH B pasiIMYHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepBublii ypok. KonTponpHas pabora 1o 1 bubnuoteka I[IOK
TeMe "DIIeKTpoIuHaAMHUKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil  ypok. O6oOmammuid ypok Mo 1 bubnuoreka HOK
temam 10 kimacca https://m.edsoo.ru/ff0c8f6c
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME = 68


https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIIACC

Nem/m  Tema ypoka DyieKTpoHHbIE HUPOBBIE
Bcero oOpa3oBaTesibHbIE
pecypchl
ITocTossHHBIE MAarHUTHI U UX B3aUMOJICHCTBHUE.
1 MarnutHoe mojne.  Bekrtop MIa[erI/ITHoﬁ 1 bubamotexa HOK
o https://m.edsoo.ru/ff0c9778
UHAYKIUA. JIMHUY MarHUTHON WHTYKITUU
MarauTHoOe ToJie TPOBOJHHUKA C TOKOM. OMBIT
2 Opcrena. BSaHMO,Zf)CﬁCTI];HC MPOBOJHUKOB ¢ 1 Eubmmorexa HOK
https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabGopaTopHas pabora «3yuenue 1 bubnuoteka [HOK
MarHMTHOTO TOJISl KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJISI HA MPOBOJHUK C
tokoM. Cmina Amnepa. JlaboparopHas pabora bubnuoteka [HOK

4 . 1 .

«ccneqoBanue  NEUCTBUA  MOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PpaMKy C TOKOM)
eHCTBME MAarHUTHOTO ITOJIS Ha JABHX csl
5 i:z[lpmerHon YacTHLLY. CI/IJ'IJ;I JI}Z)H;ZII{(;& 1 Enbmiorexa HOK
https://m.edsoo.ru/ff0c9df4
Pa6ota cunsl Jlopenna
DneKTpOMarHuTHas WHIYKIINS. [ToTok

6 BeKTOpa  MarHutHoM  umHaykumu. IJC 1
WHAYKIINU. 3akoH ANEKTPOMArHUTHOM
nHaykiuu Papanes

7 JlaGopatopnast ~ pabora  «MccrnemoBanue 1 bubnuoteka [HOK
SIBJICHHS DJICKTPOMArHUTHON MHYKIIAN) https://m.edsoo.ru/ff0cal50
NHaykTUBHOCTh. SIBIEHHE CaMOWHAYKIIUU.

8 OJIC camouHIyKIHMH. DHEPrus MarHUTHOTO 1 bubnuoteka [HOK
NOJISL KAaTyIIKH C TOKOM. JJEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
noJje
TexHu4ecknue yCcTpoHWcTBa M MX IPUMEHEHUE:

9 TOCTOSHHbIE ~ MATHUTBI,  ONEKTPOMAarHHTBL, 4
AIEKTPOABUTATEb, YCKOPHUTEITH
DJIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeYb

10 O6o6maromuii  ypok «MarHuTHoe TMoJe. 1 bubnuoreka [HOK
DJIeKTPOMArHUTHAS HHIYKIIHS https://m.edsoo.ru/ffO0cab82

11 KonTtponpHas pabora mo teme «MarHuTHOe 1 bubnuoreka LHOK
nose. DIeKTPOMArHUTHAS HHIYKIHS https://m.edsoo.ru/ff0cad58
CBoOo/iHBIE ~ MEXaHHWYeCKHEe  KoJjeOaHus.
l'apmonnueckue  koneOaHus.  YpaBHEHHE bubnuoreka [HOK

12 . 1 }
rapMoOHHYeCKuX Kojebanuii. [IpeBpaiieHne https://m.edsoo.ru/ff0caf06
SHEPTUU
Jlaboparopnas ~ pabora  «lccrnenoBanue

13 3aBUCUMOCTH TIEpHOJiIa MajblX Koyebanuii 1

I'py3a Ha HUTU OT IJIMHBI HUTU W MACCBI



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
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

rpy3a»

Kone6arenbHbrit KOHTYD. CBo0OO1HBIE
3JIEKTPOMAarHuTHBIE KOJEOaHUS B HMJI€AIHOM

bubnuoreka HOK

14 K0JIeOATeIbHOM KOHTYpE. AHAJOTHS MEXIy https://m.eds00.ru/ff0ch820
MEXaHHYECKUMH W 3JIEKTPOMAarHUTHBIMHU
KoJIe0aHUSIMU
®opmyna Tomcona. 3akoH COXpaHEHHS

15 3H€II))FI?III/I B HJICAJILHOM KOﬂeGafeanOM bubmorexa HOK

https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBieHre O 3aTyXamOIIUX KOJICOAHUSX.

16 BreiHyXIIeHHBIE MeXaHWYecKHe KoJeOaHUs. bubnuoreka [HOK
Pe3onanc. Boiny:xaeHHBIC https://m.edsoo.ru/ffOchb86
DJICKTPOMArHUTHBIC KOJICOaHUs
IlepemenHsbli TOK. CunyconaaibHbIN
MEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOIO bubnuoreka LHOK

17 - .

TOKa. AMIUIMTYIHOC H  JICHCTBYIOIICE https://m.edsoo.ru/ffOcbd34
3HAYCHHUE CHJIbI TOKA U HANPSKCHHUS

18 Tpanchopmarop. IIpousBoacTBo, nepenaya u
noTpebIeHUE IIEKTPUICCKON YHEPTHH
YCTpPOHCTBO M TPAKTHYECKOE MPUMCHCHHE

19 BJIGI?TpI/I‘leCKOFO P 3BOHKA ?eHepaTopa bubamotexa HOK

o https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, JIMHUI dJICKTponepeaq
DKOJIOTUYECKHE PHUCKH TPU TPOHU3BOJICTBE

20 aneKkTpodHeprun. KynmpTypa HCIONB30BaHHS
AIEKTPOIHEPTHH B MOBCETHEBHON KU3HU
Mexannueckue BOJIHBI, yCIOBUS

21 pacrpocTpaHeHus. [Tepuon. CxopocTh bubnuoteka [HOK
pacrpoCTpaHeHHUSI M JUIMHA  BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepevnsie ¥ MPOIOTHHBIE BOJIHBI
3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYKa. bubnuoteka [HOK

22 .

BeicoTa Tona. TemMOp 3Byka https://m.edsoo.ru/ffOcccOc

23 DNEeKTPOMarHUTHBIE BOJHBI, WX CBOWCTBA U bubnnoreka [HOK
ckopocTb. [1Ikasna 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0

24 [IpuHIMIBI  paguoOCBSA3M H  TEICBUIACHHUS.

Pa3BuTHe cpenctB cBs3u. Pannonokanus
bubnuoreka HOK

25 Kontponbnas padota «KonebaHusi 1 BOJIHBDY https://m.eds00.ru/ffOcc6f8
[IpsmonuHeitHOE pacnpoCTpaHEHUE CBETa B

26 O;Hopogmoﬁ cpege. %OHSHHBIﬁ HCTOYHUK bubmorexa LIOK

https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxeHue cBeTa. 3aKOHBI OTPAXKEHHS CBETA.
27 HOIZTpoeHHe M300paxeHui P B  IUIOCKOM bubmorexa LIOK
https://m.edsoo.ru/ffOcd4e0
3epkane
IIpenomnenue cera. IlomHoe BHYyTpeHHEE
28 OTI;)ameHHe. [IpenensHbii  yroma y;gJ'IHOFO bubmorexa LOK
https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaboparopHas pabota «3mepenue bubnmoreka LIOK



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

IMMOoKa3aTeyid MPCJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzel. IlocTpoeHue n300pakxeHUN B JIMH3E.

bubnuoreka HOK

30 dopmyiia TOHKO# JTHH3BL. Y BeJTHUCHHE JTHH3bI https://m.edsoo.ru/ffOcddle
31 JlaboparopHass ~ pabora «HccnenoBanne
CBOMCTB M300paKECHUH B JIMH3AX)
Hucniepcust cBeta. CIOXHBII cocTaB 0eloro
32 ceera.  llger.  JlaGopatopHast  pabora
«Halmnronenue nucrnepcuu cBeTay
33 WNutepdepenusa cera. Judpakuus caera. bubnuoteka LHOK
JudpakunonHas penérka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocts cBeTOBBIX BOIH. [lonspusanus bubnuoreka [HOK
cBera https://m.edsoo.ru/ffOcf02e
35 OnTtuueckue nTpuOOPHl W YCTpOiicTBa U
YCIIOBUS MX O€30MaCHOTO IPUMEHEHUS
B examin, Hocryaar enewnansnon oo Bufmores LOK
' https://m.edsoo.ru/ffOcf862
OTHOCUTEIIBHOCTH
37 OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. bubnuoreka HOK
3amMejicHHe BPEMEHHU M COKPAIIICHUE JITHHBI https://m.edsoo.ru/ffOcfa42
HEpruss W UMITYJb STUBHCTCKOU
38 28.C€”:[I:I)/II_IBI. CBs3b M};J::cil (I:) eﬂaHeprI:e; OI/I bubmorexa HOK
https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHS ITOKOS
39 KontponsHas pabora «Omntrka. OCHOBBI bubnuoreka [HOK
CHEIHUATbHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 @®oronsl. Popmyna Ilnanka. OnHeprus u bubnuoreka [HOK
UMITyJbC (OTOHA https://m.edsoo.ru/ffOcfel6
a1 OtkpeiTHe u ucciaenaoBanue Qororddexra. bubnuoteka [HOK
OmnpiTel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
KOHBI T KTa. BHEHU
42 CBB?ZIfMTeﬁHa Eﬁﬂoaggria(;@ema yglipaiHai bubmorexa ITOK
' https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
43 HaBnerne cBera. Omeitel I1. H. JleGenena. bubanoreka [HOK
XuMnyeckoe JelCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKHE YCTPOMCTBA M MPAKTUYECKOE
44 npUMeHeHue: (OTONEMEHT, (OTOAATUHK,
coJTHeYHas OaTapesi, CBETOUO/T
45 Pemenne 3amau 1o TemMe  «DIEMEHTBI Bubnunoreka HOK
KBAHTOBOM OITHKI https://m.edsoo.ru/ff0d0302
o oo lown Oumboeionts | o oK
' https://m.edsoo.ru/ff0d091a
MOJIEJNIb aTOMa
bubnuoreka HOK
47 Hoctynatst bopa https://m.edso0.ru/ff0dOafa
Wznyyenne u morjiouieHre (QOTOHOB MpuU EuGmotexa ITOK
48 Mepexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTrUU Ha

npyroi. Buasl ciektpos

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0d091a
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https://m.edsoo.ru/ff0d0afa

49

BosiHoBBIE cBoOMcTBa wactul. BomHbl 1€
Bbpoiina. KopnyckynsipHO-BOJTHOBOH JyaJIu3M.
CHOHTaHHOE U BBIHYXKJIEHHOE U3JTyUYEeHUE

bubnuoreka LHOK
https://m.edsoo.ru/ff0d0ca8

50

OTkpbITHE pPaarOaKTUBHOCTH. OnbIThI
Pesepdopna 1mo  ompeneneHuro  cocraBa
PaauOaKTUBHOTO U3TYyYECHUS

bubnuoreka LHOK
https://m.edsoo.ru/ff0d0fd2

51

52

CgoiictBa anb(da-, Oera-, raMMa-U3TydCHUSI.
BrnusHue  paguMoaKTHBHOCTH  HA  JKUBBIC
OpTraHU3MBI

OTKphITHE TPOTOHA W HEWTpoHa. M30TombI.
Anbda-pacna. DNEKTPOHHBIH u
MTO3UTPOHHBIN Oeta-pacma. l'amma-
U3ITy4yeHUe

bubnuoreka HOK
https://m.edsoo.ru/ff0d1162

53

54

OHeprus CBSI3M HYKJIOHOB B sijipe. SlnepHble
peakiuu. Snepuwiii  peaktop. IlpoGiemsi,
NEPCIEKTUBBI,  SKOJIOIMYECKHE  ACIHEKThI
AJIEPHOM SHEPreTUKU

DneMeHTapHbIe YaCTHLIBL. OTtkpbiTHE
no3utpoHa.  Meroapl — HaOmOIEHUS U
perucTpanuu AJIEMEHTapHbIX YaCTHULI.
Kpyrubria CTOJI «DyHIaMEHTaIbHBIE
B3auMojieiictBus.  EauHcTBO  pu3mueckoit
KapTHUHBI MUPA»

bubnuoTeka [HOK
https://m.edsoo.ru/ff0d1356

bubnuoreka [HOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B&3mnoro Heba. Co3Be3gus, spKHE
3BE3MIBI, IUIAHETHI, UX BHIUMOE IBHMKEHHE.
ConHeyHast cucTeMa

56

Connne. ConHeyHass aKTUBHOCTh. VICTOYHUK
sHeprun CoJiHIIa U 3BE3]T

57

3BE37bI, MX OCHOBHBIE XapaKTEPHUCTUKH.
3BE3 bl IJIaBHOM MOCJIEAOBATENLHOCTH.
Bryrtpennee crtpoenue 3BE3n. CoOBpeMEHHEBIC
NpEJCTaBICHUsT O  TPOUCXOXKIECHUU U
somronru CoJIHIA U 3BE3]T

58

59

60
61

62

Mineunsnii Iyt — Hama [amakTtuka.
[lonoxenne wu  aBwkenne ConHua B
l'amaktuke. ['amaktuku. YEpHbIE nBIPHI B
AJIpax TaJlakKTUK

Bcenennas. PasOeranne ramaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe uzmydeHue.
MeraranakTuka

HCpCH_IeHHLIC HpO6HeMLI ACTPOHOMUHU

KonTponbshas pabora «ONEeMEHTBI

ACTPOHOMMUH U aCTPO(I)I/IBI/IKI/I))

Ob6o6maromuit  ypok. Ponp  usuku  u
aCTPOHOMHUH B SKOHOMUYECKOM,
TEXHOJIOTUYECKOM, COIMAIbHOM M 3THUYECKOM
cdepax AesITeTbHOCTH YelIOBEKa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

63

O6o6maromuii ypok. Ponbs u Mecto ¢pusuku u
aCTPOHOMHUHU B  COBPEMEHHOW  HAay4yHOH
KapTUHE MHUpa

64

O6o6maromuii  ypox. Ponp  ¢usnueckoit
Teopuu B (POPMHPOBAHMM NPEACTABICHUN O
¢du3nveckoil kKapTHHE MHUpa

65

O6oOmaromuii  ypok. Mecro (usnyeckoin
KapTUHBI MHUpa B OOIEM PsTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX  IPEJICTABICHHA O
pupoJie

66

67

PesepBHbli  ypok.  MarautHoe — 1moue.
DJIEKTpOMarHuTHasl UHAYKIUS

PeszepBHbIit YPOK. Ornruka. OcHOBBI
CIEIMAJIbHOM TE€OpUH OTHOCUTEIbHOCTH

68

Pesepubiii  ypok.  KBantoBas  ¢wusmka.
DNEeMEHTHI aCTPOHOMUU U acTpOPU3UKU

-

bubnuoreka [HOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

