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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom deaepaaTbHon
paboueiil mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0Opa3oBaTesibHbIE IPOrPaMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pesyibTaraM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC 1€ M3y4YCHUs (U3UKU HA YPOBHE CpEIHEro oOIIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: JTMYHOCTHBIE, METANpeIMETHbIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IPEMETHBIC PE3YNIbTATHI 10 TO1aM O0YUYCHHUS;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHHI 00 OKpYyXarolleM MHpE.
HIkosnbHBI Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
NpPUMEHEHNE PU3NYECKUX 3HAHUHN ONPEEeNIsIeT XapaKTep U pPa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3aJJaHHBIMH CBOWCTBaMHM U Ipyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAyYHOW KapTHHBI MUpAa 00ydYaromuxcs, B (OpMUPOBAHHWE YMEHUN HPUMEHSTH
Hay4YHBI METO]I IO3HAHUSI IPU BBIMOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHIMana (GU3nYecKoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3HMKU C pa3BUTHEM OOIIECTBA, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku rnpeanonaraet 3HakoOMCTBO C IIHPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peaausyercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYXIeHUs MPoOIeM palliOHAIBLHOTO MPUPOOOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPaHUIAX MPUMEHUMOCTH TEOPHM, IJI ONUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4YaCTHHUKaMU 0O0pa30BaTEIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHSATh U3YUEHHBIEC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3fielia Kypcea,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIe >KU3HHU, TpeOyromue BbIOOpa (DU3UYECKOW MOJCIH JJIsi CHUTYaIlMH IMPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHEeTa (HU3UKU MU B YCIOBHUSIX
WHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOro Iukia. B xabunere (usmku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3nKe YIeHUYIECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIMIOHHOE 000pYyI0BaHHE.
JeMoHCTpaliioHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHUMAJIBHON TOCTaTOYHOCTU M 00ECHedrBaeT MOCTAHOBKY MEPEYHCIECHHBIX B MPOrpaMMme Mo
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AN UCCIENOBAHMS HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
IMIUPHUUYECKUX U (PYHITAMEHTAITBHBIX 3aKOHOB, UX TEXHHUYECKUX MPUMCHCHHH.
JlaboparopHoe 000pyaOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYEeCKHX KOMILUIEKTOB M oOecreunBaeTcs B pacdyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1JabOpaTOPHOrO 00OpyIOBaHMS JIOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:
e (dopMupoBaHHE HHTEpPECa M CTPEMJICHHS OOYYAIONIMXCS K HAyYHOMY HW3YUEHHUIO
MPUPOJIBI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM METOAE TIO3HAaHWS ¥ (OPMHPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yiibTaTa M3y4YEeHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;



dbopMupoBaHUE yMEHUN OOBSACHATH SBICHUS C HCIIOIH30BaHUEM (DU3UYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJIOTHIA.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B IpoIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKA 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYJSIPHYIO (PU3UKY, STEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOMN XKU3HU;

OCBOEHHE CIIOCOOOB pEHIeHMs] Pa3IMYHBIX 33Jad C SBHO 3a/laHHOM (u3mueckoit
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS W TPOBEACHUS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro OOIIero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henenio), B 11 kinacce — 68 yacos (2 yaca
B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (GusuKe nepeyeHsb JJ1abopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BHIOOp MpOBEACHHUs JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT 0 O3HAHMS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB. [IpHHIINUIT COOTBETCTBHUSL.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBmwkeHue. OTHOCUTENBHOCTh MeXaHW4eckoro BmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopauHaT. CloXeHue NnepeMenieHu u
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneitnoe paBmwkeHue. JIB)KEHHUE MaTepHaTbHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 11O MOJIYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, TMHENHHas ckopocTh. [lepuoa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHE.

TexHU4eCKHe YCTPOUCTBA U TPAKTUUECKOE PUMEHEHHE: CIIUIOMETD, JBUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHBIC TIEPEIAYn.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue nxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUXKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY YTSIMU, PONACHHBIMH TEJIOM 3a MOCJIE€10BAaTEIbHbIE
paBHBIE TIPOMEXYTKA BpPEMEHU TPU PABHOYCKOPEHHOM JBM)XCHHUH C HaYaJIbHOW CKOPOCTHIO,
PaBHOM HYITIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca Ttena. Cuna. [lpuHnun cynepno3uuuu cui. Bropoit 3akon HerooTona miist
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIst MaTepUANIbHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUsI CKOJIbXKEHUsI U cuiia TpeHus nokos. Koadduuuent tpenns. Cuna cOnpoTUBICHUS TPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpONCTBA M MPAKTUUYECKOE NPUMEHEHUE: NOJIIMIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U aJACHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJbca Tea. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
MU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3yuenne aOCOMIOTHO HEYNPYroro yaapa C TMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPruu Tena Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe asuxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIAKOCTEW U TBEPABIX TENl U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
ueanpHOro rasa. AOCOJIIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [lIkama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B H1€aJbHOM raze ¢ MOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe mNpeacTaBICHHE H30IPOLIECCOB: H30TEpMa, HM30X0pa,
nzo0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbita [lITepha.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

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

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UCAIbHOTO Ira3a, N30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHil o0béma
KOMHAThI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3pEKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsISI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
UJeanbHOro raza. Buasl Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKLNS, U3TydeHHE. Y AeNbHas
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMoauHamukH. IIpumeHenue
NIEPBOro 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmonnHaMuki. HeoOpaTuMOCTh IPO1IeCCOB B IPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL [EeHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeII0BbIX MamuHax. KoadduimeHT nonesnoro aeicTBus remnopoi mamuHel. [ukn KapHo u ero
KO3 (UIIMEHT MOJIE3HOT0 AEHCTBHUS. DKOJIOTHYECKHUE TPOOIEMbI TEMJI0IHEPTeTHKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHUE: JBUTaTelb BHYTPEHHEIo
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITHOHED.

Llemoncmpayuu



V3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] ACUCTBUEM CKAaTOT0 BO3yXa, HarpeBaHue 3(hupa B TaTyHHOU TpyOKe MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATENsi BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOINUS CBOMCTB KPUCTAILIIOB.

Kunkue xpuctamibl. CoBpeMeHHbIe MaTepuanbl. [lnmaBieHue u KpucTaIM3alMs. Y AelabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUA COBPCMCHHBIX MATCPHUAIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAJUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnekTpuzauusi Ted. OJNEeKTpUyecKud 3apsan. JlBa Bua dJIEKTPUYECKUX 3apsiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. HanpskéHHocTh 2dnekTpuueckoro noss. IlpuHumn cynepnosunuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IEKTPUYECKOTO MOJIS.

Pabora cun anexkrpocrarnyeckoro nois. [lorenuunan. Pasnocts norennuanos. [lpoBonHuku
Y TUDJIEKTPUKH B DJIEKTPOCTATUUECKOM ToJI€. JIudnekTpudeckasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsAyKEHHOI0 KOHJIEHCAToPA.

TexHu4eckne yCTpoMCTBAa M IMPAKTHYECKOE IPUMEHEHUE: JJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIHAI JEHCTBUS dJIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU3OBAHHbBIX TEJ.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.



[IpoBOIHUKY B 3EKTPOCTATHYECKOM IIOJIE.

DJeKTpOoCcTaTUYECKas 3alluTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOT0 KOHJAEHCATOpa OT IUIOIIA/IH IIACTHH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUUECKON IPOHNULIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DIIeKTpUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMENIAHHOE COSUHEHUE TPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DJIEKTPOABUKYILAs CHUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DNIeKTPOHHAs TPOBOAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh CONIPOTHUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAMUMOCTh MOJIYNPOBOJHUKOB.
CaoiicTBa p—Nn-nepexona. [lomynpoBoHUKOBbIE TPUOOPBI.

DNIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAs
Juccoryanus. DIEKTPOIIN3.

DNeKTpUUYECKHil TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
ITna3zma.

TexHu4ecKre yCTpoMCTBA M MPAKTHIECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUJIOIIAIU
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmernranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblKkaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpoABHXKYIIEH CUIIBI ICTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anekrponusa.

MexnpeameTrHblie CBSI3U



N3ydyenne kypca ¢usumku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € YYETOM
COZICPKATEIbHBIX MEXKIIPEMETHBIX CBSI3€ C KypcaMHd MAaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHre CUCTEMbl ypaBHEHUH, TMHEeHas GyHKIuA, mapaboia, Tunepooa,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CJIO’KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IBIKEHUE B JKUBOM mpupoje, nudysus, 0CMOC, TEII000MEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIa4t, TEIJIOBOE PABHOBECHE), SJICKTPUUYCCKHE SIBJICHHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEUIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEUIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeEJ, JKUIAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

Teoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus: mpeoOpa3oBaHue IBMKEHUI C UCTIOIB30BAHUEM MEXAaHH3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHHUS HMITyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJWIIBHHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIyUYEHHSI COBPEMEHHBIX MaTEepPHUaIoB, B TOM YHCIIC
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHUYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEP, AJIEKTPOHATrpPEeBATENbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIILHBIC TIPUOOPBI, TAJTbBAHHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKUUA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMY. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
uHAyKuuy. KapTrHa TuHUI MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MArHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHI MHIYKIMM MarHATHOTO IOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BWIJKEHUE 3apsyKEHHOM 4YacTULBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuibl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLHH.
DIIEKTPOABMKYIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYIIAs CHIAa WHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKHU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



TexHudyeckne yCTpPOWCTBA M MPAKTHUYECKOE NPUMEHEHHWE: TOCTOSHHBIE MArHUTHI,
AIIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS M€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

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

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHbIe KONEOAHUA

Konebarenpnass cucrema. CBoOogHBIE MexaHWUYecKHe KojeOaHus. [‘apmMoHMdYeckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MaremaTtnueckuii MassTHUK. Y paBHEHHE rapMOHMUYECKUX KojeOanuii. [IpeBpalenue snepruu npu
rapMOHUYECKUX KOJeOaHUIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HUJI€ATHHOM
Koe0aTeJIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYeCKUMH U DJIEKTPOMAarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[TpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHblE MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYZAHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA M HANIPSKECHMUS.

Tpancdopmarop. I[IpousBoacTBo, mepeaya W NOTPEOJIEHUE 3IEKTPUUECKOW SHEPIHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AeKkTpodHepruu. KymnbTypa wucnoiab3oBaHuUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHHueckne yCTpOiCTBA M TPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKHM 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB Kosie0aTenbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcumsutorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa M HampsDKEHWsT OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIeHCaTopa.

Mogenp TMHUY 371EeKTponepeaayH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBaHue NEpeMEHHOIO TOKAa B LENM U3 IOCIEJOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHunueckue BOJHBI, yCI0BUs pacnpocTpaHeHus. [lepuon. CKkopocTh pacpocTpaHeHuUs
U JUuiMHa BojHbl. [lomepeuHble M MpoOAONbHbIE BOJHBL VHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

OJEeKTPOMAarHUTHbIE BOJHBI. YCIOBHS H3JIy4€HHUsS JIEKTPOMArHUTHBIX BOJH. B3anMmuas
opueHTalus BeKTopoB E, B, V B anekrpomaruuTHoi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTPOMAarHUTHBIX BOJH. [IpUMeHEHHE 3JIEeKTPOMArHuTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpoHCTBa M NPAaKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIABTPa3BYKOBasl MarHOCTUKAa B TEXHUKE M MEAULUHE, pajgap, paAUuONpUEMHMK, TEJIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne otpaxkeHus U IpeIoOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, IPEIOMIICHHE,
noJsipu3alus, Tuppakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  TMOKa3aTelb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucnepcus ceera. ClnoxHbIi coctaB 6enoro cera. L{per.



ColOuparonue W paccewBaromuye JHH3bL. ToHKas mauH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBass onrtuka. Hurtepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha IU(PPAKLIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJISIPOU.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakKeHHWE U IperomiieHHe cBera. OnTuueckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[Tonydenue criekTpa ¢ HOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynarsl crienuanibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlEHUE JJTUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIB. DHEPIHs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBsi3u sHEeprun GOTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTue u wuccienoBanne (oroddpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuima» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuueckue ycTpoiicTBa M NIpaKTHUECKOE NpUMEeHeHHe: (poToanemeHT, (OTOAATUHK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YPOBHS 3HEpPIUU Ha Apyroi. Bunel cnexktpos. CriekTp ypoBHEH 3HEPTUH aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactull. Bonubl ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalnu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJbHbIM AaHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6mronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, I0KA3bIBAIOILINE CI0KHOCTh CTPOeHUS sapa. OTKPbITHE paIUOaKTUBHOCTH.
OmneiTel Pesepdopna nmo onpeneneHnio coctaBa paauoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue panoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens siapa ['eitzenOepra—lBanenko. 3apsin
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. Jle@ekT macchl sipa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiii peaxktop. Tepmosnepublii cuHTe3. IlpoOrembl M MEpCHEKTUBBI  sAACpHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.
dyHaMeHTaIbHbIE B3aUMOAeHCTBUSA. EAMHCTBO (hr3nyeckoit KapTUHBI MHpa.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M aCTPOPU3UKH
Oranel pa3BuTus actpoHoMuH. [IpukinagHoe 1 MUPOBO33pPEHUECKOE 3HAUEHUE ACTPOHOMHUH.



Bup 3Bé3anoro Heba. Co3Besnus, spkue 3BE3/bl, INIAHETHI, UX BUIMMOE JIBUKECHUE.

ConneuHas cucrema.

Connue. Conneuynas axkTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, MX
OCHOBHBIE XapaKTEPUCTHKU. /[narpamMmma «CIeKTpalIbHBIN KJIacC — CBETUMOCTBY. 3BE3/1bI INIABHOU
[IOCJIEOBATENBHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTBbY» Ul 3BE3]  IJIaBHOU
nocieaoBarelbHOCTU. BHyTpeHHee crpoeHue 3BE34. CoOBpEeMEHHBIE MPEACTABICHUA O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajlakTuK. PannoranakTuky u kBazapel. UEpHbIE NBIPHI B siIpax raJIakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa0O6ma. Paz0eranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nzimyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumtonenns HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX HPUIIOKEHUI
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nomymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOM, TEXHOJOIMUECKOW, COLMAIbHON U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U ACTPOHOMHHU B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poib (U3HYECKOH Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
¢u3nyecKoil KapTUHE MHUpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOLIEM pAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYecKHe (DYHKIMU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NpU3HAKU TI0J100US TPEYTOJIbHUKOB, ONPEeIIEHNE TUIOIAIU TIOCKUX (pUryp u o6béma Tei.

buonoeusn: snexrpuueckue sIBIEHUS B )KUBOM pupoe, KojeOaTeabHble JBU)KEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU IPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN perI€TKY, CIIEKTPaIbHbBIN aHAIU3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (oTochEMKa 3eMHON
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU DIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATEb,
WHAYKIIMOHHAS Te4Yb, pajaap, paJuoNpuUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeqHEro oOmiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yJabTaThl OCBOCHHUA yueOHOro mpeamera «DHU3MKa» TOJKHBI OTpa)karb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM ILIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacuIiMpeHre >XKU3HEHHOTO OIbITa U OMNbITa AESITENLHOCTH B IMPOIECCE Peau3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO O0IIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYEIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATHYCCKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJICHCTBOBATh C COIUAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C HX
(GYHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTH K TYMaHHTapPHOH W BOJIOHTEPCKOM IEATEILHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpPMUPOBAHHOCTH POCCUIMCKON TpaXT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKCHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢duznueckoil HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K pa3muyHbIM chepam mpodhecCHoHaATBHOM AeITeTbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccun u
peanr30BBIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMUIO M CaMO00Opa3oBaHUIO B 00jacTu (U3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE JIEUCTBUI B OKPYXAIOIIEH cpe/ie Ha OCHOBE 3HAHUS LIeJIei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe eliCTBHS
Ba3oBble Jiornueckue 1eicTBHA:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeEeNATh UEIU ACSTEIIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M POTUBOPEUHS B pacCMaTPUBAEMbIX (DU3MUECKUX SIBICHUSAX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OLICHUBATh PUCKH MOCIEICTBUI AESITEIILHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUAX PEAIBHOT0, BUPTYAIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3zoBbie ucciieqoBaTe/bCKHeE 1eHCTBUSA

BIIAJICTh HAYYHON TEPMHUHOJOTHEH, KIFOUEBBIMU TOHATHUSAMH U MeTOAaMH (HU3UYECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JEATEIBHOCTH MO TOJYYSHHIO HOBOTO 3HAHMS, €r0 HHTEPIpPETaIlUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIIE MPU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBATh 3ajady, BBIJIBUTATh
TUTIOTE3Y €€ PEIICHHs], HAXOAUTh apTyMEHTHI I JJ0OKA3aTelIbCTBa CBOUX YTBEPXKICHUH, 3a71aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUS 3a/1a4 Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIBLHOM JCSITEIIBHOCTH, B TOM
qrclie TIPU U3YYCeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘ 0 COACpIKaHUA U3 UCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUU B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COJAEpXKAaHUS B pPa3NIUYHBIX (opMmarax ¢ y4EToM
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHiH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATH ITO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX CUTyalUsdX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEeHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEUICHUS] PACUETHBIX M KAYECTBEHHBIX 3aj]lad, IUIaH
BBITIOJTHEHHSI TMPAKTUYeCKOo paboThl C€ Y4ETOM UMEIONIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSIM;
pacHIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUIH;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peLIeHHE;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
Croco0CTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO dPYIUIIUNA B 00J1aCTH (DPU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/JIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHHBATh
COOTBETCTBUE PE3Y/IbTATOB LENISM;

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

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIET0 CIIOCOOHOCTh MMOHUMATh CBOE YMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aalTUPOBATHCS K IMOLIMOHAILHBIM U3MEHEHUSIM U MIPOSIBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE APYTuX,
YUUTBIBaTh €ro MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHM COBPEMEHHON TEXHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOTIOTHO TBEPJOE TEJIO, MACANbHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH AJIEKTPUUYECKUHN 3apsii NP pelIeHUun
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJIMHEHHOE MABM)KEHHE, CBOOOJHOE MaJeHHE Tel,
JIBIDKEHHE 10 OKPY)KHOCTH, HHEPITUS, B3auMoiecTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX TeJ, U3MEHEHUE 00BbEMaA Tell U HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE PAaBHOBECUE, HCIApEHUE, KOHJAEHCALUs, IUIABJIIEHWE, KPUCTAJUIM3ALMs, KUIICHUE,
BJIQXKHOCTH BO3/1yXa, OBBIIIEHHE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXJy MapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, JEKTpU3alus Tej, B3auMOJeiCTBHE
3aps/0B;



OINKCBIBATE MEXAHUYECKOE JIBUKEHUE, MCIIONIb3Ysl (PU3NYECKHE BEIMYUHBI: KOOPAMHATA,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONKCAaHUM IPABUIIBHO TPAKTOBATh (PU3NYECKUN CMBICI UCIIOIb3YEMBIX BEJIMYHH, UX 0003HAUCHUS
U €IUHMIIBI, HAXOAUTh (POPMyYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMYUHY C IPYTUMHU
BEJIIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢u3nyeckue BEJMYMHBL: JIABJICHUE Ta3za, TeMIleparypa, CpelHsAs KHHETH4YecKas >SHeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMs U E€IUHMILBI, HAXOIUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIE SJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NUYECKUE BEIWYUHBL: AIEKTPUUYECKUI 3apsll, dJIEKTPUUECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKUE TMPOLECCH U SBICHUS, HCIONB3YsS (PU3MUECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISPHO-KMHETHIECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MepBblil 3aKOH TEPMOJUHAMUKM, 3aKOH COXPaHEHUS
3JIEKTPUUECKOTO 3aps/a, 3aKkoH KysoHa, Ipu 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiIoBUSA MX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HH,

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUs, MPOBOAUTE OIBIT U OPMYJIUPOBATH BHIBOJIBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOIBI OIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0OBATh 3aBUCUMOCTH MEXy (PM3NYECKMMHU BEIMYMHAMU C UCIIOJIb30BAaHUEM MPSIMBIX
U3MEPEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOIYy4YE€HHOMN
3aBUCUMOCTH (DM3MYECKHUX BEITMYMH B BUIE TAOIHII ¥ Tpa)uKOB, JeTIaTh BEIBOBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUSI,

coOmoiaTh TMpaBuia 0€30MacHOro Tpyda MpH TNPOBEICHUM HCCIEIOBAaHUI B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nueckre 3aKOHbI M MPUHLHUIIBI, HA OCHOBE aHAJM3a YCIIOBHS 3aJjaudl BHIOUPATh (PU3UYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSCHHOTO 3HaUeHHsI (PU3MUeCcKON BEIIMIHHEI,



peliaTh KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTHUECKU HEMPOTHBOPEUHUBYIO IIETIOUKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUT
JUISL TIOMCKAa, CTPYKTYpUPOBaHHUsS, HHTEPIPETAllMd U TNPEJCTaBICHUsS Yy4eOHOM M HaydHO-
MOMYJSIPHOM MH(pOPMAIIUH, TOTYYSHHON U3 Pa3IMYHBIX HICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHUH;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTIeUeHUs
0€e301acHOCTH MpU O0paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMU, Uil COXPaHEHUS
3JI0pOBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
IpYONbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHM COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
JEeSTENIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUH 3apsij, JIyd CBETa, TOUCUHbIN HCTOUYHUK CBETA, s/IEPHAsI MOJIENIb aTOMA, HyKJIOHHAs
MO/JI€JIb ATOMHOTO sJipa P peLIeHUH (PU3NUECKUX 3ajay;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpoIecChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHME MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus U TOJsIpU3alUs CBeTa, AMCIEpCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUIa TOKa, DJIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa Toka, MHIYKIMS MarHMTHOro Mouis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHME M ONTHYECKas CHUJia JIMH3bI, IPU OINHUCAHUM IPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIE SBJIEHHUS W TPOIECCHI, HCIONb3Yyd (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€MHUIIBI, YKa3bIBaThb (OPMYIbI, CBSI3bIBAIOUINE JAaHHYIO (DU3MYECKYIO0 BEIMYUHY C JIPYTHMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;

AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SIBIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCJENOBAaTEIBHOIO U MMapajlieIbHOTO COEIWHEHUs
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBeTa, ypaBHeHUE DHHIITeHA U1t oTOdIPdEeKTa, 3aKOH COXPAHCHHSI JHEPTUHU, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsa, 3aKOH COXPaHEHHUS MAacCOBOIO 4YHCIIa,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAKEHHWE M YyCIOBHUA (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJSl MPOBOJAHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIOJHATh JKCIIEPUMEHTBI TI0 HUCCIICJOBAHUIO (DH3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu dSToM  (HopMyIHpoBaTh
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyI0BaHUs, IPOBOIUTH OTIBIT ¥ (POPMYITHPOBATH BBIBOIBL;

OCYIICCTBIISITh TPSMBIE W KOCBCHHBIC H3MEPCHHUS (U3MUSCKUX BEIWYUH, TPH ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeNH U3MEPEHHUIA;

HCCJICIOBATh 3aBUCUMOCTH (DU3MYECKHUX BEIMYMH C UCTIOJIB30BAHUEM TIPSIMBIX H3MEPECHUN:
IPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YIbTATHI MOTYYCHHOW 3aBUCUMOCTHU
buznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yiabTaTam
UCCJICJIOBAHMUS,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 JKCIIEpUMEHTA, Y4YE€OHO-UCCIIENOBATENIbCKOM M TMPOEKTHOW JESATENIBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PyIOBaAHUS;

pemiate pacu€THbIe 3aJa4dl C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIONIb3Ys
dus3nyecKre 3aKOHBI M TIPUHIINAIIB], HA OCHOBE aHAJIM3a YCJIOBUS 3aJIa4¥l BEIOMpATh (PU3UUECKYIO
MOJICJTh, BBIICIATh (PU3NICCKUE BEIMYMHBI M (OPMYJIBI, HEOOXOMUMEBIC Il e€ pelIeHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOYUEHHOTO 3HAYeHUS (PU3NUECKO BETHUNHBI,

peliaTh KayecTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHBOPEUMBYIO IEMOUKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUYECKUE SIBIICHHUS;

UCIIOJTb30BATh IPH PEIICHUH YISOHBIX 3a/1a4 COBPEMEHHBIC HHPOPMAITHOHHBIC TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETallid U TPEJCTaBICHUsS Yy4eOHOW U Hay4dHO-
MOMYJSIPHON MH(POPMAIUH, TOTYYCHHON U3 Pa3IMYHBIX HICTOYHUKOB, KPUTUYECKU aHATTM3UPOBAThH
MOJTy4aeMyto HHPOPMAIHIO;

OOBSACHATH IPUHIIAIIBI ICHCTBUS MAIIWH, TPHOOPOB M TEXHUIECKUX YCTPOMCTB, Pa3IndaTh
YCIIOBUS UX 0€30MacCHOTO UCTIOIh30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MHPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA,

HCII0JTb30BaTh TEOPETUICCKIE 3HAHUS 110 (PU3HUKE B TOBCEAHEBHOMN KU3HU JUTSI O0SCTICUCHUS
0e30MacHOCTH TIpU OOpAIEHUH C MIPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJISI COXPAaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM 3KOJOIMYECKOT'0 TIOBEACHHUS B OKpY Karollel cpesie;



paboTaTh B TpYIIIE C BHIIOJHEHUEM PA3IMYHBIX COLMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXXJOI'0 M3 YYaCTHUKOB IPYyNIbl B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoauuecTBo yacoB

HaumeHoBaHue pa3aesioB U TeM DyeKkTpoHHbIE (1U(ppoBHIE)
Ne i/ KoHTpobHbIe IpakTH4eckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCYpPChl
padoTsI padoTsI
Paznen 1. PU3UKA U METO/Ibl HAYUYHOI'O ITIO3HAHUS
11 o 2 bubmuoreka [TOK
. W3UKA U METObI HAYYHOTO TIO3HAHUS
ARLHAY https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 2
Paznen 2. MEXAHUKA
bubamoreka [TOK
2.1 K 5
HHenMaTHIa https://m.edsoo.ru/7f41bf72
bubamorexa [TOK
22 Aunaiia ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAaHCHHS B MCXaHHKE 6 1 1 Bubmmorexa HOK
' P https://m.edsoo.ru/7f41bf72
Hroro no pazmery 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 9 1 Bubmorexa [IOK
' TeopHH https://m.edso0o.ru/7f41bf72
bubarorexa [TOK
32 OCHOBBI TepMOIHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbBIE COCTOSIHHS BEIIECTBA. 5 Bubmmorexa IIOK
' Ma30BbIE MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 24
Paznen 4. SJJIEKTPOINHAMHUKA
bubarorexa [JOK
4.1 1 1
DHeKTpoCTaTHICA 0 https://m.edsoo.ru/7f41bf72



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

[ocTostHABIN dNeKTpUIecKuil TOK. TOKH B Bubmmorexa [IOK
4.2 12
Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
HWroro no pazneny 22
PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68



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

11 KJIACC

Kosmm4ecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3aejioB H TeM (uudposkie)
KonTposabHbie Ipakrnueckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypchl
Pazngen 1. QJJIEKTPOAUNHAMUKA
11 MarsuTHOE 1oJie. DIeKTPOMAarHUTHAS 1 1 3 Bubmmorexa IIOK
' UHAYKLMSA https://m.edsoo.ru/7f41c97c
HUroro no paznmery 11
Pa3gen 2. KOJIEBAHUMS U BOJIHBI
21 MexaHuyecKue U 3JEKTPOMarHUTHBIE 9 1 Bubmmoreka [IOK
' KoJeOaHust https://m.edsoo.ru/7f41c97¢c
2.2 MexaHIYeCKUE U TIEKTPOMATHATHBIC BOJHEI 5 1 Bubnmorexa HOK
' P https://m.edso0o.ru/7f41c97¢c
bubaroreka [TOK
2.3 (0] 10 3
i https://m.edsoo.ru/7f41c97c
HUroro no paznmery 24

Paznen 3. OCHOBBI CIHEIITUAJIBHOM TEOPUA OTHOCHUTEJBHOCTH

31 OCHOBBI CIIENUANTBHON TEOPHUH 4 1 bubanorexa [JOK
' OTHOCHUTENILHOCTH https://m.edsoo.ru/7f41c97c
HUroro no paznmery 4
Pa3znea 4. KBAHTOBAS ®U3UKA
41 371eMEHTBI KBAHTOBOH ONTHKH 6 bubmmorexa [I0K
' https://m.edsoo.ru/7f41c97c
bubanorexa [IOK
4.2 4
Crpocrne atoma https://m.edsoo.ru/7f41¢c97¢c
bubnnorexa [JOK
4.3 A 5
TOMEHO® AApO https://m.edsoo.ru/7f41¢c97¢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
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DJIeMeHTHI aCTPOHOMUH U acTpO(pHU3UKH 7 BH6H_HOTeKa LIOK
https://m.edso0o.ru/7f41c97c

Hroro no pazaeny 7
PaszleJI‘ 6. OBOBLIAIOIIEE IIOBTOPEHHUE

6.1 OGo0matomee nosToperHe 4 ]f?tp'clgsﬁlldlon?e?si(.)ri/?f41097c
HUroro mo paszeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68



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




IHOYPOYHOE INIAHUPOBAHUE

10 KJIACC
N KoauuyecTBo yacoB Jara DJieKTpoHHbIe HU(POBLIE
(] T
Tema ypoka Kontpoabnbie  Ipakruueckue o0pa3oBaTelbHbIE
n/n Bcero U3y4eHUust
padoThI padoThI pecypcsbl
1 Omsnka — Hayka o npupozae. Haydrsie 1 Bbubmmorexa [IOK
METOJIbI TIO3HAHHS OKPYKAFOIIETO MUPa https://m.edsoo.ru/ff0c32e2
P
, : (()J.HLeI/I :[eC(T)(u) (1):3I/IKZIVBK(£OpMI/IpOBaHZI/I . BuGmorexa [{OK
BPEMCHHOHN HAYYHOU THHBI MU B
P Y P P https://m.edsoo.ru/ff0c33e6
MPaKTUIECKOM MesITeIbHOCTH JIFOICH
M .O
3 ee);aHI/I‘Ieec(;KOOCOI[BI/I)fKeeHI/IC l_il"eHOeCI/I;"GJ:)HOeCTI) . B]/I6_]'[]/[0Te](a HOK
MCXaHNY! T BH HH. M HHU
a PEMELT ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHHE
4 PaBrnomMepHoe OJIMHENHOE JKEHHE 1 bubmorexa [IOK
BHOMCPH IIPSAMOJINHCHH:! BHU HHU
P PIAMOT A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMONMHEHHOE 1 bubmmorexa IIOK
JIBUKEHHE https://m.edsoo.ru/ff0c372e
6 CBoOonHOoe majieHue. Y CKopeHue cBOOOTHOTO 1 bubnunoreka [JOK
HajieHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. [[Buxenue 1 Bubnuoreka IJOK
MaTepuabHOM TOUKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
. gpzﬂun:ﬂ OTHoec:TznZHocZHchn:ng; ) . BuGmorexa LIOK
H HaJIbHBI HUCTEMBI OTCUCTA. BbIU
P p https://m.edsoo.ru/ffOc3be8
3akoH HeroToHa
M . Cuna. IT
. ’ acc; ”l;)eJ'I(’:lv ) :n: HpI:OHL(I)Ivn:1 CYTIEPIIO3UIIIH . Bumorexa LIOK
HJI. DT u KOH BbKOTOH: JIs1
p . A https://m.edsoo.ru/ff0c3be8
MaTE€pHUAIbHON TOYKH
10 Tperuii 3akoH HeroTOHA 7151 MaTepUaIBHBIX 1 Bubnmoreka LIOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMHpHOTO TsroTeHus. Cua 1 bubnmoreka [JOK

TAXKECTH. HepBaﬂ KOCMHYECKas CKOpPOCTh

https://m.edsoo.ru/ff0c3d00



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

Bubnmoreka IIOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ffoc3e18

. Cuna tpenus. Koaddunuent tpenus. Cuna BuGmiorexa LIOK
COIPOTHUBJICHHS TIPH ABMKCHUH TETa B https://m.eds0o.ru/ff0c3f76
JKUJKOCTH WITH Ta3e
[MocTynarensHoe 1 BpamaTeIbHOE BIKCHUE

14 a0CcoIIFOTHO TBEPIOro Teaa. MOMEHT CHITBL Bubmuoreka [IOK
[neyo cuitbl. YCI0BHs paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
HMnyiibec MaTepruanbHON TOYKH, CUCTEMBL

15 MaTepHaIbHBIX TOYeK. VIMIyIbC CHITBL. 3aKOH bubnuoreka [JOK
COXpaHEHHs UMITyJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
Pa6oTta 1 momHOCTh cribl. KnHeTnueckas

16 SHeprus MatepuaibHoi Toukn. Teopema 00 Bubamorexa LIOK

. https://m.edso0.ru/ff0c4502
M3MEHEHHU KMHETHYEeCKOW SHEPrUr
[Norennmansuas sHeprus. [loTeHnuanpHas

17 SHEprus yrnpyro aehopMUPOBAHHON Bubmmorexa [IOK
npyxuHbl. [loTeHIMAIbHAS SHEPTHS TEa https://m.edsoo.ru/ff0c461a
BOJIM3H OBEPXHOCTH 3eMIIN
[NoreHumanbHpIe ¥ HEMOTEHIIUAIBHBIE CHIIBI.

CBs13b pabOTHI HETTOTECHIIUATIBHBIX CHII C
18 I/I3MCH€I:)HI/I€M MexaHquz[Koﬁ SHEPruu bubamorexa LIOK
https://m.edso0.ru/ff0c478¢c
CHCTEMBI TeJl. 3aKOH COXPaHEHHS
MEXaHN4YeCKOH SHepTuu
Jlaboparopnas pabota «MccnenoBaHue CBSI3U

19 paboThI CUIIbI C U3MEHEHHEM MEXaHHYECKOM
SHEPTUHM Teja Ha NPUMEpEe PaCTIKEHUS
PE3MHOBOTO KTyTa)

20 KonTtponsHas pabora no reme «KnHemarunka. Bubmmorexa IIOK
Jluuamuka. 3aKOHBI COXPAHCHHUSI B MEXAHUKEY https://m.edsoo.ru/ff0c4b74
OcHoBHBIE novnoxcemm MOJIEKYJISIPHO- BuGmmorexa LIOK

21 KHHETHYecKoi Teopuu. bpoyHoBckoe

nswkenue. Juddysus

https://m.edsoo.ru/ffOc4dc?



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

Xapakrep JBUKEHUS U B3aUMOIEHCTBUS

22 YacTHI] BelecTBa. Moenu CTpOeHHs ra3os,
JKUJIKOCTEH U TBEPIBIX TEI
23 Macca monekyin. KonnuecTBo BelecTsa.
IlocTosHHas ABoragpo
24 Tennosoe paBHOBecue. Temneparypa u eé
n3mepenue. [lkana temnepatyp Llenbcus
25 Wneansusnii raz B MKT. OcHoBHOE Bubnmoreka IIOK
ypaBuenne MKT https://m.edsoo.ru/ffOc4fde
AOcommoTHas TeMIiepaTypa Kak Mepa cpeaHei
26 . PAIyp pacp Bubnuorexa IIOK
KAHETHYECKOH SHEPTHH JBIKEHISI MOJICKYII.
P A N Y https://m.edsoo.ru/ff0c511e
VYpaBuenue Menneneesa-Knaneiipona
27 3akon JlaibToHa. ['a30BbIe 3aKOHBI
JlabopatopHas pabota «McciaenoBanue
28 3aBUCHMOCTH MEX/1y MapamMeTpamMu
COCTOSTHUS Pa3peKEHHOTO Ta3ay
M3omnpouecchl B HAEaNBHOM Ia3e U uX Bubnuoreka IIOK
29
rpaduyeckoe peICTaBIeHHe https://m.edsoo.ru/ff0c570e
BryTpenHss oHeprus TepMOAMHAMUYECKON
30 CHCTEMEI U CIIOCOOKI €€ U3MEHEHHS. Bubnuoreka IIOK
KonuuectBo TemioTsl u pabora. BHyTpeHHsis https://m.edsoo.ru/ff0c5952
SHEPrus 0THOATOMHOTO UICATBHOTO Ta3a
31 B bubnunoreka [JOK
Wb TEIUTOTIepeIaun
A et https://m.eds00.ru/ff0c5¢36
VY nenbHas TEINIOEMKOCTh BEILIECTBA.
39 K)I H bubnmoreka [JOK
OJINYECTBO TEIUIOTHI MIPH TEIUIONEPEIaue.
N P pei https://m.edsoo.ru/ff0c5c36
AnmabaTHEIN mporiecc
33 IlepBblil 3aKOH TEPMOJUHAMUKY U €T0 Bubnmoreka LIOK
NPUMEHEHHE K H30IIpoIieccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs mporieccoB B MPHPO/IE. Bubmmorexa IIOK
BTopoii 3aKOH TePMOANHAMUKA https://m.edsoo.ru/ff0c6230
35 IIpunnun neiicteus u KIIJ teroBoi Bubmmoreka IJOK

MalllHBI

https://m.edsoo.ru/ff0c600a



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
https://m.edsoo.ru/ff0c600a

36

uxn Kapno u ero KITJ{

37 Okonorndeckue IpoOIeMbl TETNIOIHEPTeTUKH
38 O6o06maromuii ypok «MonekyssipHas Bbubmmorexa [IOK
¢msrka. OCHOBBI TEPMOTMHAMHKID https://m.edsoo.ru/ff0c6938
KonrponbsHas pabota 1o teme
39 <<Mo];1pekynﬂszﬁ ¢usnka. OCHOBBI bubmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBaHue 1 KOHJCHCALIUSI. bubnuoreka [IOK
Hcnapenue u KUIeHne https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS ¥ OTHOCHUTENIbHAS BIAXKHOCTh Bubnmoreka IIOK
BO3yxa. HachleHHbI map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammmaeckue u
42 amopdHbIe Tena. AHU30TPONHS CBOUCTB Bubnuorexa IIOK
KpHCTaoB. JKuKue KPUCTAILIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIE MaTepHAaIIbI
43 [InaBneHue u KpucTaIIU3aLys. Y AenbHas bubnuoreka [IOK
tertora riasnenus. Cyonumarius https://m.edsoo.ru/ff0c6708
44 YpaBHEeHHE TEIIOBOTO OanaHca brbmmorexa LIOK
https://m.edso0.ru/ff0c6820
45 DneKTpu3anus Tell. DNeKTPUIECKUi 3apsi. bubnunoreka [JOK
JlBa BH/Ia SIEKTPHICCKHUX 3aPSI0B https://m.edsoo.ru/ffOc6bcc
[TpoBOOHUKH, AUIIEKTPUKH U
46 H(I))nyHSOBoz[HIfKH. 3a;§H COXpaHeHUsI bubamorexa LIOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUUYECKOTO 3apsiia
47 BsaumopelictBue 3apsnoB. 3akoH Kynona. Bubnmoreka LIOK
ToueuHBIi 31eKTPUUECKHIH 3apsn https://m.edsoo.ru/ffOc6ces
Hanps:xk€HHOCTB 27EKTPUUYECKOTO TOJIS.
48 Hpnzunn CynepHOSI/IHI/II)I/I ANEKTPUUECKUX Bubmorewa LIOK
N R https://m.edsoo.ru/ff0c6df2
nosei. JInHuy HanpsHKEHHOCTH
49 PaboTa crit 2IeKTpOCTaTHIEeCKOTO OIS Bubmmorexa IIOK

ITorenmnuman. Pa3sHOCTh MOTEHIIMAJIOB

https://m.edsoo.ru/ffOc6f00



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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50

[IpoBOIHUKY U AMAIEKTPHKH B
9JIEKTPOCTATHYECKOM MoJIe. JIudneKTpruueckas
MIPOHUIIAEMOCTD

Bbubnanoreka [JOK
https://m.edsoo.ru/ff0c7018

51

52

Onexrpoémkocts. Konnencarop

OneKTPOEMKOCTB INIOCKOT0 KOHACHCATOPA.
DHeprus 3apsyKEHHOT0 KOHJIeHCaTOpa

Bubnmoreka IIOK
https://m.edsoo.ru/ff0c7126
Bbubnaunoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopatopHnas pabota "V3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54

55

56

57

[IpuHUMD nelicTBUS U MPUMEHEHUE
KOHJIEHCATOPOB, KOIIMPOBAIBHOT'O almapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3ammTa. 3a3eMIICHUE AIEKTPOIPUOOPOB

OneKTpuUecKuil TOK, YCIOBUS €ro
cymectBoBanus. [Toctosunbiil Tok. Cra
Toka. Hanpsikenue. ConpoTuieHne. 3aKoH
Owma Ui ydacTka Henu

IocnenoBarensHOE, MapaLieIbHOE,
CMEIIIaHHOE COSTMHEHNE TIPOBOHMKOB.
JlabopatopHas padota «3y4ueHne
CMEIIaHHOTO COEAUHEHUS PE3UCTOPOBY

PaboTa 1 MOUIHOCTH ANEKTPHUUECKOTO TOKA.
3akon [Ixoyns-Jlenna

0.5

Bbutnuoreka IIOK
https://m.edsoo.ru/ff0c74f0

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

58

3akon OMa 7S TOTHOU (3aMKHYTOH )
anekTpuueckoii nernu. Koporkoe 3ambIkaHue.
Jlabopatopnast padora «M3mepenne D/1C
MCTOYHMKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHUS

0.5

Bbutnuoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

60

DJNeKTpOHHAs TPOBOANMOCTE TBEPABIX
METaJUIOB. 3aBUCUMOCTh COIPOTHUBIEHUS
METAJUIOB OT TEMIEpaTyphl.
CBepXIpoBOIUMOCTb

OnexTpudecKuii ToK B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[NomynpoBoHUKH, HX COOCTBEHHAS 1

61 Choii N 1 Bubnmoreka IIOK
npuMecHas IpoBoauMocTs. CBoiicTBa p—N-
PHMECHAZ HPOBOIMOC oucTEa P https://m.edsoo.ru/ff0c84ae
nepexoza. [TomynpoBogHUKOBEIE TPHOOPHI
DJeKTpUYECKU TOK B pacTBOpax 1
62 paciiaBax 3JeKTPOJIHTOB. 1 Bbubmmorexa [IOK
DIIEKTPOTUTHYECCKAS TUCCOTIHAITHS. https://m.edsoo.ru/ff0c82ba
OnexTpom3
3 i .
JIEKTPUIECKUH T?K B razax ) BiGmiorexa LIOK
63 CaMOCTOSITETbHBIN U HECAaMOCTOATEIEHBIH 1
https://m.edsoo.ru/ffOc84ae
paspsaa. Monnus. [1nazma
o SJIGII;TpI/IHeI:KI/Ie puOOpHI U };Tpoﬁcma U UX . BuGmorexa OK
UIPAKTHHCCROC TPHMCHERYC. LopaBiia https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30IacHOCTH
Bubnmoreka IIOK
i 1
65 O600manmui ypok «JIeKTPOInHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbnas pabora o teme
66 «Qnekrpocraruka. [TocTosHHBII 1 Bubmmorexa [IOK
JNeKTpUYecKuil TOK. TOKH B PasmuIHbBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepBHbIii ypok. KoHTposbHas paboTa 1o 1 bubmmorexa IIOK
Teme "DeKTpoauHaMHUKa" https://m.edsoo.ru/ff0c8c56
68 PeseprHbIit ypok. O000maromuii ypok mo 1 Bubmmorexa [IOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE HU(POBLIE

Jl:;ln Tema Ypoka KOHTpoﬂb[",]e HpaKanecKne 06pa30BaTe.}ILHLIe
pecypchbl
ITocTostHHBIE MarHUTHI M UX B3aUMOJIEHCTBHE.
1 MaruutHoe noze. Bektop MaI‘HI/ITH(;uﬁ Bubmorexca LIOK
. https://m.edsoo.ru/ff0c9778
UHAYKIUH. JINHAN MarHUTHOH HHIYKINH
MarHuTHOE 1oJIe MPOBOJHUKA C TOKOM. OIBIT
2 Opcrena. BSaHMOIl:ﬁCTBHe MIPOBOIHUKOB C brbmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTopHnas pabota «M3ydyeHue Bubnuorexa IIOK
MArHUTHOTO TOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JeiicTBE MAarHUTHOTO TIOJISI HA TIPOBOIHUK C
4 TokoM. Cuna Amrepa. JlabopatopHas padora Bubmmorexa [IOK
«HccnenoBanye IeMCTBUS ITOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
elicTBHe MarHUTHOTO TIOJIS Ha BIXKYIIYIOCS
5 ipmerHy}o yactuuy. Cuia J'IopeHu:. ’ Bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Pab6ora cunet Jloperna
DnexTpoMarHuTHas MHAYKIus. [loTok
6 BEeKTOpa MarHUTHOW HHIyKImMH. DJ{C
HHAYKIUH. 3aKOH 3JIeKTPOMarHUTHOM
naaykun Oapanes
7 JlaGoparopnas pabota «MccnenoBanue bubnmoreka [JOK
SIBIICHUS DIICKTPOMATHUTHOM MH/TYKITHID) https://m.edsoo.ru/ff0cal50
WHnykTHBHOCTG. SIBIICHNE CAaMOMHIYKIHH.
8 OJ1C caMOMHAYKLIUU. DHEPTUSI MAaTHUTHOTO Bubmmoreka [IOK
TIOJIS KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
nojue
TexHuueckue ycTpoHcTBa U UX IPUMEHEHUE:!
9 TIOCTOSTHHBIE MAarHUTBI, 3JIEKTPOMarHuThI,

QJICKTPOABUTATECIIb, YCKOPUTCIINU
SJIEMCHTAPHBIX YaCTUL, MHAYKIIMOHHAA ICYb



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

10 O6o06maromuit ypok «MarHUTHOE TIOTIE. Bubmmoreka IIOK
DNeKTPOMArHUTHAS HHIYKIHSD) https://m.edsoo.ru/ffOcab82

1 KontponsHas padora mo reme «MarHuTHOE Bbu6mmorexa [IOK
moJte. DIIEKTPOMArHUTHAST HHTYKITHSD) https://m.edsoo.ru/ffOcad58
CB0OOIHBIC MEXaHUYCCKHIE KOJICOAHUS.

12 I'apmonnueckue xoaebdanus. YpaBHeHHE Bubnmoreka [IOK
rapMOHHYECKHX KoJjebanuii. [IpeBparieHue https://m.edsoo.ru/ffOcaf06
SHEPIrUU
JlabopaTopHnas pabota «VccnenoBanue

13 3aBHCHUMOCTH [IEPHO/Ia MaJIBIX KOJIeOaHu!
rpy3a Ha HUTH OT JIMHBI HUTH U MaCChI
rpy3a»

Konebarenpusbrii koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHEIC KOJICOaHUS B HICATEHOM
14 KOJIegTeHBHOM KOHTYpe. AHaJOTHS MEXIY Bubamorexa LIOK
https://m.edsoo.ru/ff0ch820
MEXaHUYCCKUMH U 3JICKTPOMATrHUTHBIMHU
KOJICOaHUAMU
®opmyna ToMmcona. 3aKoH cOXpaHEHUS
15 3HE:I;)FI/}III/I B HICaJIHbHOM KOJ‘IG6aT§J‘ILHOM bubmmorexa LIOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpE
[IpeacraBiaeHue O 3aTyXAMONUX KOJCOAHUSIX.

16 BrIHyXIeHHbIC MEXaHUYECKHE KOJICOAHS. Bubnmoreka IIOK
Pe3onanc. BoinyxaeHHbIe https://m.edsoo.ru/ffOcbb86
AIEKTPOMAarHUTHEIE KOJICOaHUs
[TepemennsIit Tok. CHHYCOMIATBHBIHA
MIepeMEeHHBIH TOK. MOIITHOCTh IEpEMEHHOTO Bubmmorexa IIOK

17 .

TOKa. AMIUTUTYIHOE U IHCTBYIOIIEe https://m.edsoo.ru/ffOcbd34
3HAYCHUE CHJIBI TOKA M HAIIPSHKCHUS

18 Tpancdopmarop. [IponsBoacTBo, epenada u
MOTPEOICHUE DIEKTPHUCSCKON IHEPTUH
YCTpOWCTBO M MPAKTHYECKOE TIPUMEHEHHE BuGmorexa LIOK

19 AJIEKTPHYECKOTO 3BOHKA, TeHEpaTopa

NEPEMEHHOI'O TOKa, JIMHUT QJICKTpoIiepe a4

https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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https://m.edsoo.ru/ff0cc324

DKOJIOTHYECKUE PUCKH IIPU IIPOU3BOJCTBE

20 aseKTposHepruu. KynbTypa ucnoiap3oBanus
JJIEKTPOIHEPTHH B IIOBCEAHEBHOMN JKHU3HU
MexaHn4ecKHe BOTHBI, YCIOBHS
21 pacupoctpanerus. [lepuon. CKopocTb Bbubmmorexa [IOK
pacTpoCTpaHEHHs U [UTHHA BOJTHBL https://m.edsoo.ru/ffOcca54
INTonepeunsle 1 MPOLOIBHBIE BOJTHBI
29 3Byk. CKOpOCTh 3ByKa. ' pOMKOCTEH 3BYyKa. Bubmuoreka [IOK
Beicora Tona. Tem0Op 3ByKka https://m.edsoo.ru/ffOcccOc
23 DNeKTPOMAarHUTHBIE BOJHBI, UX CBOMCTBA U Bubnuorexa IIOK
ckopoctb. IlIkana 3eKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
24 [TpuHOMTIBI paguoCBsI3H U TEICBHICHNUS.
PazButne cpencts cBsa3u. Paguonokarys
bubanoreka [JOK
25 K 6 Koneb
OHTpoJbHAs paboTta «KomebaHus 1 BOIHBD) https://m.eds0o.ru/ff0ccef8
I o
’ ' pﬂéw(z)nm;evnzloee [;a(z[l:[(f)oechaIieH(I:IeOCBeTz B BuGmorexa LIOK
H HOM . ToueuHsIil nCTOUHH
AHOPOA ped https://m.edso0.ru/ff0cd350
cBeta. Jlyu cBeta
O .3 .
27 Tloctpocre modpuxemi n mockon bmorexa LIOK
p P https://m.edsoo.ru/ff0cd4e0
3epKaie
II T
| e o e e
HHE. JILHBIHA YTOJI TIOJIHOT!
P Per Y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKEHUS
JlaGoparopnast padota «/3mepenue bubnmoreka [JOK
29
MOKa3aTess IPETOMIICHHS CTEKITa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoenne n3o0paxeHUi B JIMH3E. Bubnmoreka LIOK
dopmyrna TOHKO JMH3BI. Y BEJIIMUEHHE JIMH3BI https://m.edsoo.ru/ffOcddle
31 JlaGoparopnas pabota «MccnenoBanue
CBOMCTB M300paXCHUH B TMH3aX)»
Hucnepcus cBera. CII0XKHBIH cOocTaB 6eoro
32 cBerta. L[ger. JlaboparopHast padbora

«Habnronenne quctiepcuu CBeTay



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
https://m.edsoo.ru/ff0cdd1e

33 Wntepdepentms ceeta. nppaxmnus cBeTa. Bbu6morexa [IOK
JudpakunoHHas pemérka https://m.edsoo.ru/ffOced22
34 [omepeuHocTs cBeTOBEIX BOH. [Tomstpu3ariist Bbu6mmorexa [IOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTryeckue mpuOOpPEI U yCTPOHCTBA U
YCIIOBHS UX 0€30MACHOTO MPUMCHEHHUS
I'paHnIBI MPUMEHUMOCTH KIIACCHYISCKOM
36 MI;xaHIjKH. %OCTyHaTLI CIIeIHAIbHOM TeopuH Bubmorexa LIOK
https://m.edsoo.ru/ffOcf862
OTHOCHTEJIbHOCTH
37 OTHOCUTEIHHOCTH OJTHOBPEMEHHOCTH. Bubnuorexa IIOK
3amMe/ieHIe BpEMEHHU U COKpAIICHHE UTHHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PEAATUBUCTCKOM
38 ‘IaCTIj/ILILI. CB;BLy Macfm C 3HEpTHUeH u bromorexa LIOK
https://m.edsoo.ru/ffOcfc68
AMIYJIbCOM. DHEPTHS MOKOS
Kontponpras padorta «Ontrka. OCHOBBI Bubmmorexa [IOK
39 .
CHELUaTbHON TEOPHH OTHOCHTEIILHOCTIY https://m.edsoo.ru/ffOcf6f0
®otonsl. Popmyna [Inanka. DHeprusa u bubmmorexa IIOK
40
umIyibe GoToHa https://m.edsoo.ru/ffOcfel6
41 OTtkpbITHE U HccleoBanuie (oTodddekra. Bubnmorexa IIOK
Onebitet A. T'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl hoTodddekra. YpaBHECHUE
42 aﬁHLHTegHa Z[Hq:lq)(I)OTOB(I)qI))eKTa. «Kpacnas bubamorexa LIOK
https://m.edsoo.ru/ff0d015e
rparuna» Gotodddexra
43 Hasnenne ceera. Onpitsl 1. H. JIeGenena. bubnunoreka [JOK
XUMHYECKOE IEICTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKHE YCTPOWCTBA U PAKTUIECKOE
44 mpuMeHeHne: GOTO3IEMEHT, (HOTOAATIHK,
coJTHEeYHas1 OaTapesi, CBETOINO
45 Pemenue 3amau mo teme «JI€MEHTHI bubnmoreka IJOK
KBAaHTOBOI OITHKU) https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. OTBITE Bunorexa LIOK
46 Pesepdopaa mo paccestHuIO 0-9acTHII.

HnaHeTapHaﬂ MOICJIb aTOMa

https://m.edsoo.ru/ff0d091a
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https://m.edsoo.ru/ff0cf6f0
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47

IToctynarts! bopa

Bubmmoreka IIOK
https://m.edsoo.ru/ff0d0Oafa

48

49

50

W3znyuenne u nornomenne GOTOHOB IpH
IIepexoJie aTOMa C OHOTO YPOBHS SHEPTUH Ha
Ipyroi. Buzasl ciekTpoB

BonHoBsle cBolicTBa yacTull. BonHs! ae
Bpoiins. KopryckynsapHO-BOIHOBOH Ayanu3M.
CHOHTaHHOE U BBIHYKICHHOE U3IIy4eHUE
OTKpBITHE paAn0aKTHBHOCTH. OTIBITHI

Pesepdopaa no onpeneneHuio coctaBa
PaaAuOAKTUBHOTO U3JITYUYCHUA

Bbubnanoreka [JOK
https://m.edsoo.ru/ff0d0Oafa

Bubnmoreka IIOK
https://m.edsoo.ru/ff0d0ca8

Bubnmoreka IIOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

55

CaoiicTBa anba-, bera-, raMMa-n3ITydIeHHS.
BnusiHue painoakTHBHOCTH Ha KHUBBIC
OpPraHU3MEI

OTKpbITHE IPOTOHA U HeWTpoHa. M30TOMBI.
Anbda-pacnan. DIEeKTPOHHBIH U
MMO3UTPOHHBIH OeTa-pacman. ['amma-
H3IydeHne

DHeprust CBA3M HYKJIOHOB B sJipe. SnepHble
peaximu. SnepHsiil peaktop. [IpoGiemsl,
NIEPCIEKTUBBI, YIKOJIOTUIECKUE ACTIEKTHI
SIIEPHOU PHEPTEeTUKU

DneMeHTapHbIe 9acTHIIBL. OTKpHITHE
MO3UTpOHA. MeTobI HaOMIOACHNS 1
PETUCTpAIIH 3JIEMEHTAPHBIX YaCTHII.
Kpyraslii cton «PyH1aMeHTanbHbIE
B3auMo/ieiicTBUs. EquHCcTBO (hrzmueckoit
KapTUHBI MUPaY

Bun 3B€3gHoro Heba. Co3Be3aus, spKre
3BE3/IBI, TUIAHETHI, UX BUANMOE JBIDKCHUE.
ConHeuHas cuctema

bubanoreka [JOK
https://m.edsoo.ru/ff0d1162

butnuoreka IJOK
https://m.edsoo.ru/ff0d1356

Bbutnuoreka IIOK
https://m.edsoo.ru/ff0d0e38

56

Comnnue. ConHeyHast akTUBHOCTh. MICTOUHMK
sHepruu CoJiHIA U 3BE3N



https://m.edsoo.ru/ff0d0afa
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57

3BE3/1bI, UX OCHOBHBIC XaPAKTEPUCTUKH.
3BE3bI INIABHON MOCIEA0BATEILHOCTH.
Buytpennee ctpoenue 38é31. COBpeMECHHBIC
MPEJCTABICHUS O MIPOUCXOKICHUH U
sporoniny COJIHIIA M 3BE3 ]

58

Maieunslii [1yts — Hama ["anakTuka.
IMonoxxenne u aemxexune CoHIa B
I'anakruke. ['anaktuky. YEpHble ABIPHL B
siApax rajJlakTUK

59

60

61

Bcenennas. Paz0eranme ramaktuk. Teopus
Bonsoro B3peBa. PennkroBoe n3mydeHue.
MertaranakTuka

HepernieHnHbie po01eMbl aCTPOHOMHUH

KontpomnbHas pabota «JI€MEHTHI
ACTPOHOMMH U acTPOPUZUKI»

62

O6o06maromuii ypok. Ponp ¢pusnkn
aCTPOHOMHH B YKOHOMHUYECKOH,
TEXHOJIOTHYECKOH, COLIMATbHON U STHYECKOM
cepax esITeNbHOCTH YelIOBeKa

63

O6o6maromuit ypok. Poib u mecro pusuku u
ACTPOHOMHH B COBPEMEHHON Hay4HOI
KapTHHE MHpa

64

65

66

O6o6maromuii ypok. Poib dhusndeckoit
Teopuu B (POPMHUPOBAHUH MIPEACTABICHUH O
(bu3nYecKoi KapTHHE MUpa

O6o0maromuii ypok. Mecto Gpundeckon
KapTUHBI MUpa B 00ILEM PSIIy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX HPE/ICTABICHHI O
pUpo/Ie

Pe3epBHblil ypok. MarHuTHO€ noie.
DNeKTpOMarHuTHast HHIIKIUS

67

PesepsHsiit ypok. Ontuka. OCHOBBI
CIleUaIbHON TE€OPUU OTHOCUTEILHOCTH




68 Pesepnrrit ypok. KBantoBas ¢pusnka. 1 Bbu6morexa [IOK
DJIeMEeHTBI aCTPOHOMUM U acTPOPU3NKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68
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