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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mno ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeJHEro oouiero odpa3oBaHuUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  OpraHu3anusx Poccuiickoii ~ dexepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTuHBI Mupa oOyuarommuxcs 10—11 kmaccoB npu o0yyenun ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATeNIbHOCTHOIO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO K miIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIPEIMETHBIX
CBsi3el (PU3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOCGHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (pu3sMKe BKIIOYAET:

® I[UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IpeIMETHBIE PE3YJIbTAThI IO r0J1aM O0yUEHUs;

e conepkanue yueOHoro npeamera «dusnkay 1o rogamMm oOydeHuHs.

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIasl B KAUECTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIUN JJis €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XUMHeH, Ouosorueit, gusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHHe W aKTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHUIl B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBaMU U JIpyrux. M3yueHnue Gpu3NKu BHOCUT OCHOBHOM BKJIaJd B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
NPUMEHATHh HAyYHbBIH METO]I TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY Kypca GU3MKH A1 YPOBHS CpeaHEro o0mero o0pa3oBaHUs MOJIOXKEH P UIICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (U3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (QOpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiysi IpearnoyiaraeT UCIoIb30BaHUE TYMaHUTApHOTO
noteHuana GU3NYEecKoil HayKu, OCMBICIIEHUE CBS3U Pa3BUTHUS (PU3MKU C Pa3BUTHEM OOLIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIPpoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npenmnosaraet 3HakOMCTBO € ITUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoess skonocuzayuu peanusyercs TOCPEICTBOM BBEICHHS DIIEMEHTOB COJNCPIKAHHS,
NOCBAUIEHHBIX 3KOJIOTMYECKUM TMpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO IPUPOJIOTIOIB30BAHUS U
9KOJIOTUYECKOI 0€301MacHOCTH.

Crep)KHEBBIMHU DJIEMEHTaMHU Kypca (U3WKHA Ha yYpOBHE CpeaHEro o0Imero oOpa3oBaHUs
SBIISIOTCS (pU3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHHS
¢usnueckoil TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEJCTABICHUAX O MPUPOJC, TPAaHHUIAX TPUMEHHUMOCTH TEOPHM, Ul ONMUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MTPOIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JeATeIbHOCTH oOydarouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKU — ITO UCIOJIB30BAHUE CHCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oObEAMHEHBI B OONIUMH CIHCOK
YUEHHUECKUX NPAKTUYECKUX padoT. BrlieneHne B ykazaHHOM IEpeYHE JIAOOPaTOPHBIX padoT,
IPOBOJIUMBIX ISl KOHTPOJISL M OLEHKH, OCYIIECTBIISICTCS yYacTHUKaMHU 0Opa30BaTEebHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUIAaHUPOBAHUS U OCHAICHUs KaObuHeTa ¢usuku. [Ipu sTOM
o0ecrieuyrBacTCsl OBJIAJICHHE OOYYAIONIMMHUCS YMECHUSMHU IPOBOJUTH KOCBCHHBIC H3MEPCHHS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MYECKMX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpPKE
NPEIOKEHHBIX THITOTE3.

Boubiioe BHUMaHUE yAENSAETCS PEIICHUIO PACUETHBIX U Ka4eCTBEHHBIX 3am1ad. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHOM (PU3MYECKON MOJIENbIO,
MO3BOJISIOIINE TPUMEHSTh HM3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasJena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS W3 Pa3HBIX pa3ienoB. s KayeCTBEHHBIX 3a7ad MPHOPUTETOM
ABJISIIOTCSL 3aJjaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAENTH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
oOecrieyeHHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INMPEIMETHOro KaOuHeTa (PM3MKHU WIH B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunete
(buU3HUKH TOJKHO OBITH HEOOXO0MMOE JTa0opaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpanioHHOE  000py/I0BaHWE (POPMUPYETCSI B  COOTBETCTBUU C TPHUHITAIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH W OOECIEUMBACT TMOCTAHOBKY TEPEUNCIICHHBIX B MPOrpaMMe TI0
¢u3uKe KIIOYEBBIX JAEMOHCTPALUH JUIsI WCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHH.

JlaboparopHoe 00OpyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecTeurBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOpHOro OOOpYAOBaHUS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPHUTEIIBHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS

e (dopMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYAIONIMXCS K HAyYHOMY HW3YYCHUIO

IPUPOJIBI, PA3BUTHE UX MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEACTABICHUH O HAydyHOM METOJe TMO3HaHUs U  (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK pe3ysbTaTa U3YYeHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GUMKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJIOTHUM.

JocTimwkeHnne 3THUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 337ad B IpoIecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

MPHOOPETEHUE CUCTEMBI 3HAHUKA 00 OOMMX (PU3NIECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHS
(GU3MYECKUX SBICHUW B TIPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHUH B
IMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IUYHBIX 3a7a4 C SBHO 3aJaHHON (U3HYECKOU
MOJICNIbIO, 3a/lay, TMOPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHue (PU3UUECKOU
MO/IeJIY, aJIeKBaTHOW YCIIOBHSIM 3a]1a4H;

MOHMMaHWe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKUX MTPOLECCOB, UX BIHUSIHUSA HA OKPYKAIOLIYIO CPENY;

OBJIQJICHHE METOJaMHU CaMOCTOSTEIHLHOTO TUTAHUPOBAHUSI U TIPOBEACHUS (PU3NUECKHUX
DKCIIEPUMEHTOB, aHallM3a W  WHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYyYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBUM ISl Pa3BUTUS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKON
JIeSITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adbopaTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTEIh JelaeT BHIOOp MpOBEACHUS J1a0OpaTOpHBIX paboT H
OTIBITOB C YUETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUaOLIUXCS.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3znka u MeTObI HAYYHOI0 MO3HAHUS
®uszuka — Hayka O npupoxae. Hayunble Meroasl IO3HaHMS OKpyxaromero wmupa. Poib
HKCIEPUMEHTA M TEOPUH B IIPOIIECCE MO3HAHUS MIPUPOIbI. DKCIIEPUMEHT B (PU3UKE.
MogenupoBaHnue (pu3nYecKUX sBIeHUH U npoueccoB. Hayunsle runoressl. @usnyeckue 3aKOHbl U
Teopuu. ['paHuIIbl TPUMEHUMOCTH (PrU3HUYECKHX 3aKOHOB. [IpMHIIUII COOTBETCTBHUSL.

Poins 1 Mecto ¢pusuku B GopMupoBaHHH COBPEMEHHON HAYYHOH KapTUHBI MUPA, B IPAKTUYECKON
JeITEeIbHOCTH JIIOACH.

Jlemoncmpayuu

AmnHanorossle U I_II/I(I)pOBBIG H3MCPUTCIIbHBIC HpI/I60pr, KOMIIBIOTCPHBIC JJaTYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBumxeHue. OTHOCUTEIBHOCTh MEXAHMYECKOro ABMKeHHs. CucremMa OTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpemHsiE CKOPOCTb, MIHOBEHHAs CKOpPOCTb) U  YCKOpEHHE
MarepualbHOM TOYKM, MX IPOECKUUMU HA OCHU CHCTeMbl KoopauHar. ClokeHue MepeMenieHuid u
CJI0’KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEWHOE JBIKeHHe. [paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUSI, TyTH U TIEPEMEIICHUS MaTEPHUAIbHOW TOYKU OT BPEMEHH.

CBoboaHoe najzeHue. Y ckopeHrne cBOOOHOTO MaIeHus.

KpuBonuHneliHoe aBuxeHHE. [[BUkeHHEe MaTepuaibHOM TOUYKU MO OKPYKHOCTH C MOCTOSIHHOM MO
MOJYJII0O CKOPOCTBIO. YTJOBasi CKOPOCThb, JIMHEWHas CKOpocTh. Ilepmom um yactota oOpalieHwus.
[lenTpocTpeMUTENEHOE YCKOPEHHUE.

TexHM4eckue yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHWE: CIUJIOMETp, [BH)KEHHE CHapsOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUéTa, UUTFOCTPAIIHS KHHEMAaTUUECKUX XapaKTEPUCTHK JBHIKEHUS.

[Ipeobpa3oBaHue ABUKEHHI ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenue aBmxenuns tena, OpOmeHHOTO MO YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO ITaICHUS.

Hamnpasnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JABMKEHUS C IIEJIBIO OMPE/ICTICHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXAY IYTSAMH, TPOWUIEHHBIMH TEJIOM 3a TOCIEI0BATEIbHBIC
paBHbIE MPOMEXKYTKH BPEMEHU IPU PAaBHOYCKOPEHHOM JBJKEHUHM C HA4aJbHOM CKOPOCTBIO, PaBHOM
HYIIIO.

N3ydenue qBUKEHUS MApUKa B BI3KON KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa

IIpunnun otHocutenbHOCTH l'amunes. Ilepswiii 3akoH HeroToHa. MHepruanbHblE CHCTEMBI
OoTCY€Ta.

Macca tena. Cuna. [lpuHuun cynepno3uuuu cui. Bropoil 3akoH HproToHa 111 MatepualibHOM
Touku. Tpetuil 3aKkoH HproTOHA 7711 MaTepUAIbHBIX TOYEK.



3akoH BceMHpHOro TsaroteHus. Cuna Tsxectu. [lepBas kocmMuyeckasi CKOpOCTb.

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

Tpenne. Buasl Tpenus (mokosi, ckoibxeHusi, kaueHusi). Cuna tpenus. Cyxoe tpenue. Cuna
TpeHHsSI CKOJbXKEHUs U cuia TpeHus nokos. Kosddunuent tpenus. Cuia cCONpOTHUBICHUS TPU
JBUKEHUH Teja B )KMJIKOCTH WUJIU Tase.

[TocTynaTensHOE M BpaIIaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEaA.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cuibl. Y ciioBHs paBHOBECUS TBEPIOIO TEIA.

TexHuuyeckue yCTpOWCTBA UM MPAKTUYECKOE IPUMEHEHHE: MOJAIUMIIHUKH, JBUYKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NTaJACHUU.

CpaBHEeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecusl TBEPAOTro Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

W3yuenue nBuxeHus: OpycKa o HaKJIOHHOH MI0CKOCTH.

WccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3NHOBOM 00paslie,
oT ux aedopmariiu.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TeJIA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

Nmnyneec MaTepuanbHOM TOYKHM (Tena), CUCTEMbl MaTepHalbHBIX ToueK. VMIynbc cuiabsl u
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprust MaTepuaibHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[lorenunaneHas sHeprus. IloTeHunanbHas sHeprus ynpyro JAeOPMUPOBAHHON MPYKHUHBI.
[ToTeHunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[loreHnuanbHble M HEMOTEHUMANbHble CHiIbl. CBs3b pabOThl HEMOTEHIHUAIBHBIX CHJI C
MU3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXAHUUYECKOM dHEPIUN.

VYupyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA M MNPAKTUYECKOE IPHMEHEHHE: BOJOMET, KONEpP, MPYKUHHBIN
IIUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxkTnBHOE ABIKEHIE.

[lepexos MoTeHIMATLHON YHEPTUU B KHHETUYECKYIO M 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydenne abCoOMOTHO HEYNIPYTOTo yAapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIBI ¢ U3MEHEHHEM MEXaHMYECKOW SHEpruM Tejla Ha MpHUMepe
PacTsDKEHUST PE3UHOBOIO XKIYTa.

Paznen 3. MosiekyasipHasi pu3uKa 4 TEePMOAUHAMHUKA
Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu



OCHOBHbBIE TIOJOXEHUS MOJIEKYJISIPHO-KHHETUYECKOH TEOPUH U HUX ONbITHOE OOOCHOBAaHUE.
BpoynoBckoe nsmwxkenue. Jupdysus. Xapakrep ABIKEHUS M B3aUMOJCHCTBUS YACTHIl BEIIECTBA.
Monenu CTpOeHHS Ta30B, JKUIKOCTEH M TBEPIBIX TEN M O0BSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3THUX
Mojenei. Macca u pazmepbl Mosiekys. KonnuectBo BeniectBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Mopens wupeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KUHETUYECKONH TEOpUH
UJeaTbHOTO Ta3a. AOCONIIOTHAs TeMIieparypa Kak Mepa CpeJHEed KWHETHYEeCKOW SHEPTrHUU TETUIOBOTO
nBrkeHns yactul rasza. Illkama temneparyp KenbBuna. 'a3oBble 3akoHBI. YpaBHeHUE MeHnpaeneeBa—
Kunaneiipona. 3akon J[lanpTona. HM3ompouecchl B HACAIBHOM Tra3e C IMOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. [ paduueckoe npepacrapieHNE H30MPOIIECCOB: H30TEpMa, H30X0pa, u3o0apa.

TexHu4yeckue yCTpoHCTBA M MPAKTUIECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, ¢poTtorpaduu MOJEKYNI OPraHUYECKUX
COCIMHECHU.

OmnpiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKEHHUSI.

Mopnaens onbiTa [lTepHa.

OMBITHI, JOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOCHCTBUA.

Mopaenb, HIUTIOCTPUPYIOIAs IPUPOJTY JIaBJICHUSI ra3a Ha CTEHKH COCY/a.

OnbIThL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

OmpezenieHne Macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHUN 00BhEMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEK]y TApaMETPaMU COCTOSIHUSL Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamMuueckas cucteMa. BHYTpeHHSIsI SHEPTUsl TEPMOAMHAMUYECKON CUCTEMBI M CTIOCOOBI
e¢ m3menenus. KonnuecTtBo TemioTel U pabota. BHyTpeHHsIs1 SHEPTUsl OJJHOATOMHOTO HICAILHOTO Tasa.
Bunel Temnonepengaun: TEMJIONPOBOJHOCTb, KOHBEKLHUS, W3JIy4eHHE. YJelbHas TEIIOEMKOCTD
BellecTBa. KonnyecTBo TEMIOTHI pH TEIUIONEpeaaye.

[Tonsitue 06 ammabatHOM mporecce. IlepBbiil 3akoH TepMmoauHaMuku. [IpumeHeHue mMepBOro
3aKOHA TEPMOJWHAMUKH K H3omporeccam. [ padudeckas uHTepripeTarus padboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh nMpoieccoB B IpUPOJIE.

TennoBeie MarmwmHbl. [IpUHIUIBI [EHCTBUS TEIUIOBBIX MammH. [IpeoOpazoBaHus SHEpruu B
TerioBbIX MamuHax. Koaddumuent nonesnoro nevictBus TteruoBoil mamuHbl. [lukn Kapuo u ero
KO2(DPUITMEHT TT0JIE3HOTO NEUCTBUS. IKOJOTUUECKHE MPOOJIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpOWCTBAa M MPAKTHUYECKOE MPUMEHEHUE: JIBUTaTellb BHYTPEHHErO CropaHus,
OBITOBOM XOJOIMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3menenre BHyTpeHHEH YHEPTUH Teja MPU COBEPIICHUH paOOThI: BBIIET MPOOKH U3 OYTHUIKH TI0]T
JIEHCTBHEM CXaTOro BO3JyXa, HarpeBaHwe »ddupa B JaTyHHOH TpyOke myTéM TpeHUS
(Bua€OIEMOHCTpAIIHS ).

W3meHneHue BHyTpeHHEH 3Hepruu (TemrepaTypsl) Tela Ipu TeIuionepeaaye.

OmnpIT Mo aguabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEIsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3Mepenne yienbHOU TeMIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusa eeujecmea. DPazoswvie nepexoovl



[TapooOpa3oBanue W KoHAeHcanus. Mcmapenune u kureHwe. AOCONIOTHAs W OTHOCHUTEIbHAs
BJIQKHOCTh BO3AyXa. HachlmeHHBIH map. YaenpHas TeIuloTa NapooOpa3oBaHus. 3aBHCHUMOCTH
TEMIIEPATYPbI KUIIEHUS OT AABJICHUS.

Teépmoe Teno. Kpucramnuueckne u amopduble Tena. AHU30TPOINUS CBOMCTB KPUCTAILIOB.
Kunkue xkpucramisl. CoBpeMeHHble MaTepHaibl. [lnaBiaeHne u Kpucramiuzauus. YAelbHas TEIuioTa
rwianerus. CyOnumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE PUMEHEHHUE: TUTPOMETP U ICUXPOMETP, KATOPUMETD,
TEXHOJIOTUH MOJTYYSHHs] COBPEMEHHBIX MaTEePHAJIOB, B TOM UMCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHus U TUIaBJICHUS KPUCTATMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue oTHOCUTETHHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMmnka

Tema 1. Inexmpocmamuka

DnekTpu3anus Tell. JJeKTpudeckui 3apsi. /[[Ba Bupa snmektpuueckux 3apsaoB. [IpoBoaHuKH,
JUDJICKTPUKU U TIOJIYIIPOBOTHUKH. 3aKOH COXPAHEHUS dJIEKTPUUYECKOTO 3apsia.

B3aumopeiictue 3apsgoB. 3akoH Kymona. TodeuHBIN >JI€KTpUUECKHI 3apsii. DIEKTPUUYECKOe
nosie. Hanpsok€HHOCTD 3ekTpudeckoro nojis. [IpuHuun cynepno3unmu 3IeKTpUIecKux nosen. JInauu
HaIpsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

Pabota cun snexrpocrarnueckoro mosst. [lorenmuan. PazHocts morennmanoB. [IpoBonHuku u
TUDJIEKTPUKHU B DJIEKTPOCTATHUECKOM ToJI€. J{udnekTprudeckas npoHUIIaeMOCTb.

OnektpoémkocTh. KoHaeHcaTop. DNEKTpOEMKOCTh  IUIOCKOTO  KOHJEHCATOpa. DHeprus
3apsyKEHHOT0 KOHJIEHCATOPA.

TexHudeckue yCTpOHMCTBA M TPAKTUYECKOE MPUMEHEHHE: JIJIEKTPOCKOI, dSJIEKTPOMETP,
AJIEKTPOCTATHYUECKAS 3alUTa, 3a3€MJICHUE DJIEKTPONPHUOOPOB, KOHACHCATOP, KOMUPOBAJIBHBIN arapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U MPUHIUIT ACUCTBUS IIEKTPOMETPA.

B3anmopeiicTBre HaRIEKTPU30BAHHBIX TET.

DIEKTPUYECKOE TOJIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMDIEKTPUKHU B DJICKTPOCTATHUECKOM IIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOMIAJM IUIACTUH, PACCTOSIHUS
MEXIy HUMH U TU3JIEKTPUUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomol

N3MepeHue 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwiit 3nekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBHSI CYIIECTBOBaHUA 3JIEKTpUYecKoro Toka. Mcroununku toka. Cuiia
ToKa. [IocTOsIHHBII TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa Lenu.



DJIEKTPUYECKOE CONMPOTHUBIICHUE. YIEIbHOE CONMpPOTHUBIEHUE BemecTBa. llocienoBarensbHoe,
[apajuIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIenia. MOIIHOCTB 3NEKTPHUECKOTO TOKA.

DNEeKTPOABUKYIIAasl CUjla M BHYTPEHHEE COMPOTHBIICHHE HCTOYHUKAa Toka. 3akoH Owma uis
MOJTHOHU (3aMKHYTOM) AJIEKTpUYecKOi 1ienu. KopoTkoe 3amMbIkaHueE.

DOneKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAIOB. 3aBUCHUMOCTh COIPOTHBJIEHMSI METAJJIOB OT
Temieparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs M MpUMECHasi TPOBOAMMOCTD IMOJIYIPOBOIHUKOB. CBoOMCTBA P—
n-nepexona. [loaynpoBoagHIUKOBBIE TPUOOPHI.

OnexTpuueckuid TOK B pacTBOpax M pacilaBaX dJIEKTPOJUTOB. JNEKTPOJIUTUYECKAS
JUCCOLUAIUs. DIEKTPOIIU3.

OnexTpuueckuid TOK B razax. CamMOCTOSTENbHBIM M HECAMOCTOSITENBHBIM pa3psan. MomHus.
[Ina3zma.

TexHnuyeckue ycTpoiicTBa M HPAKTHUYECKOE IMPUMEHEHHE: aMIEpMETp, BOJBTMETP, peocTarT,
HUCTOYHUKUA TOKA, SJIEKTPOHATrpPEBATENIbHBIE MPUOOPHI, IIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BAKYYMHBIA JHOMA, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYNPOBOJHUKOBBIN ITHOI,
rajibBaHuKa.

Jlemoncmpayuu

W3mepenue cuibl TOKa M HAMIPSIKEHHUS.

3aBUCHMOCTbH CONTPOTUBIICHUS! LIMJIMHIPUIECKUX TPOBOJHUKOB OT JITMHBI, MJIOIIAIU TONIEPEUHOTO
CEUEHUs U MaTepuana.

CMmenianHoe COeJTUHEHHE TPOBOHUKOB.

[IpsiMmoe n3mepenue eKTPOoABHKYIIEeH cuiibl. KopoTkoe 3aMmblkaHME rajJbBaHMUECKOTO 3JIEMEHTA
1 OIICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOITUTOB.

HckpoBoii paspsii ¥ IpOBOJANMOCTb BO3/1yXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomuol

N3ydeHne cMeIaHHOTro COeIMHEHMS pE3UCTOPOB.

N3mepenue 31meKTpoABMKYIIEN CUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Habmtonenue snexTponusa.

MexnpeameTrHblie CBSI3H

W3yuenne kypca ¢usuku ©0azoBoro ypoBHs B 10 Kjacce OCYIIECTBISETCS C  Y4ETOM
COJIEPKATENBHBIX MEXKIPEAMETHBIX CBS3€M C KypcamMHu MaTeMaTHKH, OMOJIOTHUH, XUMHUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmnvle nowsimusi, CBSI3aHHbIE C MU3YYEHHEM METOJOB HAay4YHOI'O MO3HAHHUA: SBJICHUE,
Hay4HbId (akT, THUMore3a, (uU3MYecKas BETUYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pelieHHe CUCTEMbl YpaBHEHHH, nuHeiHas (yHKIus, nmapabona, runepboia, ux
rpadUKH U CBOICTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonoeusn: mexanudeckoe JIBMKEHUE B )KUBOH mpupoe, Tuddy3us, 0CMOC, TeII00OMEH KHUBBIX
OpraHu3MoOB (BUIbI TEIUIONEpPEAAUU, TEIJIOBOE PAaBHOBECHE), SJICKTPUUYECKUE SBJICHUS B JKUBOU

MPHUPOJIE.



Xumusa: ITUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEILIECTBA,
MOJISIpDHAsE Macca, TEIUIOBBIE CBOWMCTBA TBEPJABIX TEJI, KUJIKOCTEH U Tra3oB, JIEKTPUYECKHE CBONCTBA
METaJUIOB, 3JIEKTPOJIUTAYECKAS] TUCCOLUALINSL, FaIbBAHUKA.

L'eoepaghus: BnaxHOCTh BO3yXa, BETPbI, 6ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHHM C HCIIOJIB30BAaHMEM MEXaHM3MOB, YUY€T TpEHUs B
TEXHUKE, NMOAIMITHUKN, UCIIOIb30BAaHUE 3aKOHA COXPAHEHUS UMITyJbca B TEXHHUKE (pakera, BOJOMET U
ApyTHUE), IBUTATENIb BHYTPEHHETO CrOpaHusi, napoBast TypOuHa, ObITOBOM XOJIOAWIBHUK, KOHJUIIMOHED,
TEXHOJIOTUH TOJIYYEHHS] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH,
UIEKTPOCTATUYECKAs 3alUTa, 3a3€MJIEHUE 3JIEKTPOIPHOOpPOB, KCEPOKC, CTPYHHBIA MNpUHTED,
3JIEKTPOHArpeBaTeIbHbIE TPUOOPHI, STEKTPOOCBETUTEIbHbIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3aumonelcTBUE MOCTOSHHBIX MarHUTOB. MarHutHoe mnojie. Bekrtop
MarHuTHOM MHAyKUWU. [IpuHIMI Cyneprno3uluy MarHUTHBIX Mojed. JIMHUM MAarHUTHOM HMHIYKLIMH.
KapTuna nuHMii MAarHUTHOM MHIYKIIUU TTOJIS TIOCTOSIHHBIX MarHUTOB.

MarnuTHO€ 10J1€ MPOBOJIHUKA ¢ TOKOM. KapTuHa NTMHUN MHAYKIIMH MarHUTHOTO MOJISl IJTUHHOTO
MPSIMOTO IPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O IMPOBOJHMKA, KAaTyIIKH ¢ TOKOM. OmbIT Dpcrena.
B3aunmMopeiicTBre MpOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenma, e€ Moaynb W HampaiieHue. [[BikeHHE 3apsKEHHOM YacTHUIBI B OJHOPOJIHOM
MarHuTHOM noje. Pabota cumsl Jlopenia.

SBneHue  SNEKTPOMAarHUTHOM  MHAYKIMU. [lOoTOK  BekTOopa  MarHUTHOM  MHAYKIIMH.
DNEeKTPOABUKYIIAs CUJIa MHAYKITUU. 3aKOH dJIEKTpOMarHuTHoW uuaykuuu dapames.

BuxpeBoe anekTpuueckoe Tmosie. OJEKTPOJABIKYINAs CHUJIa WHAYKIMA B  TPOBOJIHHUKE,
JBUKYILIEMCS IOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHua.

NHnykTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBIKYINAS CHIIa CAMOMHTYKITUH.

DHeprusi MAarHUTHOTO TOJISl KATYIIIKUA C TOKOM.

DNeKTpOMarHuTHOE MoJIe.

TexHuueckue  yCTpPOMCTBA U MPAKTUYECKOE  NPUMEHEHHUE:  IOCTOSHHBIE  MarHWThI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN dJIEMEHTAPHBIX YACTHII, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIIEKTPOHHOTO My4YKa MarHUTHBIM T1OJIEM.

JIvHUY MHIYKITUY MAarHUTHOTO TIOJIS.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JencrtBue cuisl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOM UHAYKIIWH.

[IpaBuino Jlenna.

3aBUCHUMOCTD AJEKTPOJIBHKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.

SIBiieHNE CAMOMHIYKLIUH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomol

N3yueHne MarHuTHOTO NOJISL KaTYIIKH C TOKOM.

WccnepoBanue neicTBUS MOCTOSIHHOTO MarHUTa HAa PAMKY C TOKOM.



HccnenoBanue sSBIEHUS AJIEKTPOMArHUTHON WHYKITHH.

Paznen 5. KoJsieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumMHbsle KoJ1eOanus

Konebartenbnast cucrema. CBoOOAHbIE MexaHW4yeckue KosieOanus. ['apmonuueckue KojeOaHUS.
[Tepuon, wactora, amruintyna u (asza xonedanuii. [IpyKUHHBI MasSTHUK. MaTeMaTUYeCKHid MasSTHHK.
VYpaBHeHHe rapMOHUYECKHX KoJjebanuii. [IpeBpaiienre sHepruu npu rapMOHUYECKUX KOJIeOaHUX.

Konebarenbubiit  koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B  HJICATBHOM
K0J1e0aTeJIbHOM KOHTYpe. AHAIOTHs MEXIY MEXaHUYECKUMHU U 3JICKTPOMArHUTHBIMH KOJIEOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B HJICATbHOM K0JIeOaTeIbHOM KOHTYPE.

[IpencraBieHre o0 3aTyXamOMMX KoJeOaHUSX. BBIHYXICHHbIE MEXaHUYECKHE KoJeOaHus.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemennbiii TOk. CHHYCOMAAQIbHBIA TEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIMTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U HATIPSKCHUS.

Tpancdopmarop. IlpousBoacTBo, mepemaya u  MOTpPeOICHHWE DIEKTPUYECKOH DHEPTHUU.
OKOJIOTMYECKHE  PUCKM TIPU  MPOU3BOJACTBE  3JeKTpo3Hepruu. KynbTypa  MCHOJIb30BaHUS
3JIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M INPAKTHYECKOE NPHUMEHEHME: JJIEKTPUYECKUN 3BOHOK, I'€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoleOaTenbHOM cUCTEMBbl (TIPYKUHHBIM WM MaTeMaTUYeCKUi
MasITHHK).

HabGmronenue 3aryxaromux Kojie0aHuu.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUM.

Habmonenue pe3onanca.

CB0OOIHBIE EKTPOMArHUTHBIE KOJIeOaHusl.

OcuumiorpaMmsl (3aBUCUMOCTH CUJIBI TOKA U HAPSDKEHHS] OT BPEMEHHM ) JIJISL DJIEKTPOMAarHUTHBIX
KoJIe0aHUH.

Pe3onanc mnpu mocCienoOBaTEIbHOM COEIUHEHUHM PE3UCTOpa, KaTyIIKM WHAYKTUBHOCTH |
KOHJIEHCATOopA.

Mopenb TUHUN IEKTPOIIepeEaayuH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCHMOCTH MEPUOJIa MANIBIX KOJeOaHUH Tpy3a HA HUTU OT JAJTUHBI HUTH M MacChl
rpy3a.

HccnenoBanue MmepeMEeHHOr0 TOKa B LENHM W3 IOCIENOBATENbHO COCIMHEHHBIX KOHJIEHCATOPA,
KaTYLIKA U Pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

Mexannyeckne BOJIHBI, ycnoBus pacnpoctpaHeHus. llepuon. CkopocTh pacnpocTpaHeHUs Hu
mHa BoJIHBL. [lomepeuynsie u mpomonbHBIE BOJMHBL. WHTEepdepeHtns u mudpakimus MEXaHHYECKUX
BOJIH.

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

ONEeKTPOMarHuTHBIE BOJIHBI. YCJIOBHMS HW3JIy4EHHMsS JJIEKTPOMArHUTHBIX BOJIH. B3anmnHas
opueHTanus BekTopoB E, B, V B anekrpomarautHo#l BosHe. CBOICTBa 3J€KTPOMAarHUTHBIX BOJIH:
OTpakeHUe, MpeIoMIIeHHE, ToNsspu3anus, nudpaxius, narephepernns. CKOpocTh dEKTPOMArHUTHBIX
BOJIH.

[Ikana sneKTpoOMarHUTHBIX BOJH. [I[puMeHeHNe AMeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIB pagroCBA3U U TENEBUACHUS. Paguonokanus.

DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOILIEH Cpeibl.



TexHudeckue yCTpOMCTBA M MPAKTUYECKOE TNPHUMEHEHHE: MY3bIKAJbHBIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JUArHOCTUKA B TEXHUKE W MEAMIIMHE, pajap, pafuonpuéMHUK, TEJIEBU30p, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOA0IbHBIX BOJH.

Konebnronieecs Te10 Kak UICTOUYHUK 3BYKa.

HaGmoienue oTpakeHus U IPeIOMIICHUS MEXaHUIECKIX BOJIH.

Habmonenue nntepdepeHunu u AUPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMIA.

HccnegoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJH: OTPa)KEHUE, IPEIIOMJICHHUE, MOJSpU3aLus,
mudpaknus, HHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsmoiiMHENHOE pacIpOCTpPAHEHUE CBETA B OJHOPOAHOM cpene. Jlyu
cBera. TOUeUHbIN UCTOYHUK CBETA.

OTtpaxxeHune cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHune n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomiienne cBera. 3aKOHBI MPENOMIICHUS CBeTa. AOCOJIOTHBIM MOKa3aTeNb MPEIOMIICHHUS.
[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHblil yro nmoaHoro BHyTPEHHET0 OTPasKEHHUS.

Hucnepcus csera. CroxxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparonue U pacceuBaromue JuUH3bI. ToHKas auH3a. DOKYCHOE pPACCTOSIHHE M ONTHYecKas
cuiia TOHKOM nuH3bL. [locTpoenue nzobpaxkeHuii B COOMpAONINX U pacceuBaronmx nuH3ax. Gopmyna
TOHKO JIMH3EI. Y BeNMUUeHNE, JaBaeMOe JTHH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

BonnoBas ontuka. MaTepdepenuust csera. KorepeHTHbIe MCTOYHUKU. Y CIOBUS HAOIIOJIECHUS
MakCUMyMOB M MHHHMYMOB B HHTEP(EPEHIIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpaxius ceeta. JudpakunonHas pemeérka. Y cioBue Habt0IeHUs TIaBHBIX MAaKCUMYMOB IIPU
MaJeHu MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEHIETKY.

[Honsipuszanus ceera.

TexHudeckue yCcTpoOMCTBAa U TPAKTUUYECKOE MPUMEHEHWe: OYKH, Jiyna, ¢oToarnrmapar,
MPOCKIIMOHHBIA ammapaT, MHUKPOCKOII, TEJIeCKOIl, BOJIOKOHHAs OINTHKA, AU(PAKIMOHHAS pEmETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsiMonuHEITHOE pacpocTpaHeHHEe, OTPAKEHUE U TIpesioMyieHne cBeTa. OnTHyeckue mpruoopsI.

[TonHOE BHYTpeHHEE oTpakeHne. Moiens CBETOBO/IA.

HccnenoBanue cBOWCTB N300paKeHU B THH3AX.

Mopenu MUKpOCKoOMa, TEJIECKOIa.

Hab6mronenue nnrepdepeHimu ceera.

Ha6mronenue qudpakiumum cBera.

HaGmonenue aucnepcuu cBera.

[Tonyyenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tonyuyenune crekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenne nokazaresns MpeJoMIICHUs CTEKJIA.

HccnenoBanue CBOMCTB N300paKeHHM B JIMH3AX.

Ha6mronenue qucnepcuu cBerta.



Paznen 6. OcHOBBI crienAJIbHOM TEOPUHM OTHOCUTEIbHOCTH
I'panuubl DPUMEHUMOCTH KJIACCUYECKOM MexaHuKHW. [locTynmarel crnenuaabHOM  TEOpUM
OTHOCHUTEIILHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBE€TAa B BaKyyMe, IIPUHLMII OTHOCUTEIBHOCTH
OWHIITEWHA.
OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEUICHNE BPEMEHU U COKPALCHUE JUIUHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJIbCOM PEIATUBUCTCKOMN YaCTHUIIbl. DHEPrUs MOKOSL.

Paznen 7. KBanroBasi pusuka
Tema 1. Dnemernmol Kearnmoegoii OnMuKu

®otonsl. Popmyna [Inanka cBsi3u sHeprun (HOTOHA € €ro YacTOTON. DHEPrusi U UMIYJIbC (HOTOHA.

OtkpeiTue u uccinenoanue Gorodddexra. OnbiTel A. I'. CroneroBa. 3akonsl (oTodddexra.
Ypasuenue DitninreitHa st porosaddexra. «KpacuHas rpanuna» Gorodddexra.

Hasnenue ceera. OnwiTel [1. H. JleGenena.

XHWMHYECKOE ICHCTBHE CBETA.

TexHuyeckue ycTpoiicTBa U MpakTUYeckoe MpuMeHeHue: (poTosaeMeHT, POTOAATIYNK, COMHEUHAS
Oarapesi, CBETOAUO.

Jlemoncmpayuu

®oTo3PeKT Ha YCTAHOBKE ¢ TUHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

Cseroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogenps atoma Tomcona. OnbiTel Peszepdopaa no paccessauio o -gactuil. [ImanerapHas mojens
aroma. Iloctynatsl bopa. W3nyuyenue u norsouieHne GOTOHOB MpH MEPeXoJie aToMa C OJJHOTO YpPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEW SHEPTUU aTOMa BOJIOPO/aA.

BosiHoBBIE cBOMcTBa yacTull. BomHbl ge bpoinsa. KoprnycKynsspHO-BOIHOBOW Tyaau3M.

CrioHTaHHOE U BBIHYKJEHHOE U3JIyUYEHHUE.

TexHnyeckue ycTpoHCTBa M MPAKTHUECKOE NMPUMEHEHHE: CIIEKTPAIbHBINA aHAJIN3 (CIEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpezenenue JIMHBI BOJHBI Jlazepa.

HabGmronenne nuHEHYaThIX CIIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabmtoneHue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JTOKA3BIBAIOIINE CIOXHOCTh CTPOCHHS sApa. OTKpPBITHE PaTdOaKTUBHOCTH.
OmnsiThl Pe3epdopaa mo onpeneneHno coctaBa paauoakTuBHOro u3nydeHus. CBoiicTBa anbda-, 6era-,
ramMmma-usiydeHus. BiusiHue paiioakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTkpbITHE TPOTOHA M HeWTpoHa. HykinonHast Mmozaens siapa ['eizenoepra—Banenko. 3apsia sapa.
MaccoBoe unciio sapa. M30tomsl.

Anbda-pacrian. OJIEKTpOHHBIH M TO3UTPOHHBIM Oera-pacman. [‘amMma-uznyuenue. 3akoH
pazAMoaKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sijpe. SnepHsie cuibl. [{edexT macce sapa.
Snepubie peakuuu. JleneHue u CUHTE3 AIEp.



Anepubiii peaktop. TepmosinepHsiii cuaTe3. [IpoOaeMbl M TMEPCHIEKTUBHI SIIEPHON YHEPTETUKH.
DKOJIOTMYECKHE aCIEKThI s,IEPHON IHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIIOICHHS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHII.

®dyHnaMeHTaIbHbIC B3aUMOAEHCTBUA. EAMHCTBO (pM3nYecKOl KapTUHBI MUpa.

TexHudeckue yCTponcTBa U MPAKTUYECKOE IIPUMEHEHNE: N03UMETP, KaMepa BuibcoHa, saepHbIi
peakTop, aToMHast Oomo0a.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpeKoOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMHUY U ACTPOPU3NKH

Otanbl pa3BuThs acTpoHoMuH. [IpukiagHoe 1 MUPOBO33PEHYECKOE 3HAUEHHUE ACTPOHOMUH.

Bun 3Bé3nn0ro HeOa. Co3Be3nus, spKue 3BE3/IbI, MNIAHETHI, UX BUAUMOE JBUKEHUE.

Conneynas cucrtema.

Connue. ConneuHass akTUBHOCTh. Mcrtounuk »Heprun ConHua U 3BE31. 3BE3bI, UX OCHOBHbBIE
XapakTEepUCTUKU. Jlmarpamma  «CHEKTpalbHBIM  KJIacC —  CBETUMOCTH». 3BE3NBI  TJIaBHOM
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTbY JIJISl 3BE3] TJIaBHOM IOCJIEI0BATEILHOCTH.
Buytpennee crpoenue 38€371. CoBpeMEHHbIE IPEACTABICHUS O MPOUCXOKIAECHUU U 3BoIoUMK COJIHLIA U
3BE31. DTambl )KU3HU 3BE3I.

Mneunsiii [lyte — Hama [amaktuka. Ilomoxxkenne u npwkenue Connma B ['amaktuke. Tums
rajgakTvk. Paguoramaktuku u kBazapbl. YEpHbBIE ObIPHI B SIAPAX FaIaKTHK.

Bcenennas. Paciupenne Beenennoii. 3akon Xa66mna. Paz0eranue ranaktuk. Teopus bosbiioro
B3pbIBa. PEIMKTOBOE U3TyUYeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUMU.

Yuenuueckue nabnooenust

HaGmonenuss HEBOOPYKEHHBIM TJIA30M C HUCIHOJIB30BAHHWEM KOMIBIOTEPHBIX MPHUIOKEHUN s
ompe/eIeHUs TIOJI0KEHHsSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE c0o3Be31usi CeBepHOro
MOJTYIIAPUS U IPKUE 3BE3IBI.

Ha6monenus B Teneckon JIyHsl, ianer, Mneunoro [ytu.

O0o0maroniee NnoBTOpPeHUE

Pons ¢pu3ukm u acTpOHOMUM B SKOHOMHYECKOM, TEXHOJOTHYECKOM, COMATILHON W ATUYECKON
chepax AESITEIBHOCTH YEIOBEKa, POJb U MECTO (PU3MKH W aCTPOHOMHHM B COBPEMEHHON Hay4YHOU
KapTUHE MHpPA, POIb (U3NYECKOM TEOpUU B (POPMHUPOBAHUU MPEACTABICHUN O (U3UUECKON KapTUHE
MHUpa, MeCTO (U3MUECKON KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPO/IE.

MexnpeameTrHblie CBSI3H

N3ydyenne kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocCymiecTBisieTcs ¢ y4ETOM
COJIEPKATEIIBHBIX MEXKIIPEAMETHBIX CBS3CH C KypcamMH MaTeMaTHKH, OMOJIOTHUH, XUMHUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmnvle nowsaimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAay4YHOI'O MO3HAHHUA: SBIICHUE,
Hay4yHBI (akT, rumnoreza, (Qu3udeckas BeTUYHMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, DKCIEPUMEHT,
MOJEJTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHUHN, TPUTOHOMETpUYECKUE QYHKIUU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M MX IPOEKIMU HA OCHU



KOOp/IMHAT, CJIOXKEHHE BEKTOPOB, IIPOM3BOJHBIC DSJIEMEHTAapHbIX (YHKIMM, TpU3HAKK I0A00Us
TPEYTOJILHUKOB, OTPE/ICTICHNE TUIOMAAN TUNIOCKUX (GUTyp 1 00BEMa Tell.

Buonoeus: snekrpudeckue SBICHUS B JKUBOH TNpHUpojE, KojeOaTeslbHbIe ABIKEHHS B >KUBOU
IIPUPOJE, ONITUYECKUE SIBICHUS B )KUBOM NIPUPOJE, NEUCTBUE PaAUALIMN HA )KUBBIC OPTaHU3MBI.

Xumus: CTpPOEGHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKas CTPYKTypa TBEPIABIX TEJ, MEXAHU3MBI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKY, CIIEKTPAIbHBIN aHAIN3.

leoepaghus: marHUTHBIE TONMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX pPyaA, (OTOChEMKA 3EMHOM
IIOBEPXHOCTH, IPEJCKA3AHNE 3€MJIETPSCEHUMN.

Texnonocus: TUHUM DJEKTpOIEpeNad, TE€HEpaTop IEPEMEHHOIO0 TOKa, JJIEKTPOABUIaTelNb,
WHAYKIIMOHHAs Te4yb, pajap, paauonpuUEMHUK, TeNeBU30p, aHTeHHa, Tenepon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHUKA, COJIHEUHAst OaTapes.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHEro o0Imero oopazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEJAMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pEe3ysIbTaThl OCBOCHMs yueOHOro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMH, TO3UTHBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHMCKOrO  OOILEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YaCTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEpECAaX TI'PaKAAHCKOTO OOILECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHU3alty;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHUS;

CHOCOOHOCTh OIICHWBATh CHTYAIMIO M TPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JCATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUMBOTO OyayIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pAa3IUYHBIM cdepaM NpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKOM W TEXHUKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B O0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;



IJIAHUPOBAHUE U OCYLICCTBICHUE NEUCTBUM B OKPYXKAIOIIEW Cpele Ha OCHOBE 3HAHUSA
L[eJIeH YCTONYMBOIO Pa3BUTH YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JIEATENbHOCTH OKOJIOIMYECKOM HAIpPaBICHHOCTH HAa OCHOBE
UMEoIUXCcs 3HaHUi 1o (u3uke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (prU3HYECKON HAYKHU;

OCO3HaHME LIEHHOCTU HAyYHOW AEATEJbHOCTH, TOTOBHOCTh B IIPOLIECCe U3Y4EHUS (PU3UKU
OCYILIECTBIIATh IPOEKTHYIO M UCCIIEN0BATENIBCKYIO IEATENBHOCTh MHANBUYaIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble Jloruueckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENICTIATH 1S JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBbIX (DH3UUYECKUX SBIICHUSX;

pa3pabaThIBaTh MJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENSIM,
OIICHUBATh PUCKH MOCIEACTBUI JAESITEIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PadOTy B YCIOBHUSX pPEAIbHOT0, BUPTYAIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS.

BIIAJICTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH W METOAaMU (U3UYECKOM
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITETHbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IUYHBIX METO/I0B IMO3HAHHS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €ro HHTEpPIpETaIlnu,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX CHUTYallUsX, B TOM 4YHCJE TMPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH,

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTATh
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHTHhl ISl JOKa3aTeIbCTBA CBOMX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

AHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/J1a4d B O0Opa30BaTEIBHOW JCSATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIC UJICH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:



BJIAJICTh HaBBIKAMH MOJy4YeHUs MH(OpMAIUKM (PU3NIECKOTO COJACpPKAHUS U3 UCTOUHUKOB
pasHBIX THUIIOB, CAMOCTOSITENIbHO OCYHIECTBJIATH IIOMCK, AaHajdW3, CHCTEMaTH3alHI0 H
UHTEPIIPETANNI0 HHHOPMALIUH PA3ITHYHBIX BUIOB U (JOPM IpE/ICTaBICHUS;

OLICHMBATh JOCTOBEPHOCTh HH(OpMAIINY;

UCITIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPraHM3alMOHHBIX 3a/1a4 C COOJIIOIEHUEM
TpeOOBaHNN SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, PECYpPCOCOCpPEKEHHUS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIHOHHOHN 0€30I1aCHOCTH;

CO37aBaTh TEKCTHl (DPU3MYECKOTO COJNEpXKaHUS B pa3IM4HBIX (Qopmarax ¢ ydérom
Ha3HAueHUs WHPOpPMALMKU W LEJNEeBOM ayIuTOpWH, BBIOMpas ONTUMAIBHYIO (GOpMy
NPEeCTaBICHUS U BU3yaIH3alllu.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

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

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIHA U CMITYaTh KOH(IUKTHL;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPIMHUPOBATH
JIEUCTBUSA MO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, paCIpelesiaTh POJH C YU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C MO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILIECTBIIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO JAEATENBHOCTh B 00JacTH (U3MKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS Pacu€THBIX M KAYeCTBEHHBIX 3a/ady, IUIaH
BBITTOJIHEHUS] MPAKTUYECKOH paboThl ¢ y4ETOM MMEIOLMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLICHUBATh MPUOOPETEHHBIN OMBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JSPYAUIMH B 00JacTH (PUBHKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIbHOCTh, OLICHHBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;



BJIAJICTh HABBIKAMU MO3HABATEIHHON pedIeKCUU KaK OCO3HAHUS COBEpIIAEMBIX NEHCTBUI
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU JIUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O pEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHWKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTATOB IEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OLIMOKU.

B npornecce nocTHkKeHMs TMUHOCTHBIX PE3yJIbTaTOB OCBOEHUS IPOrPaMMBbI 110 (GU3UKE IS
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUICKT, MPEAINOaraloufii coOpMHUPOBAHHOCTS!

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh OHUMAaTh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTh HAIpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOLIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

caMOperyJIupoBaHus, BKJIIFOYAIOLIETO CaMOKOHTPOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K HMOIMOHAIBHBIM
U3MEHEHUSM U MPOSABIATh TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTMXKCHHIO LEIN MU YCIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYrHX,
YUYUTBIBATh €0 IIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIUX CIOCOOHOCTh BBICTPAWBaTh OTHOLICHUS C IPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peliaTth KOH(IUKTHL.

NPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenuss B 10 kJjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JIEMOHCTPHUPOBATh HA MPUMEPAX pPOJib U MeCTO (HU3UKH B (HOPMHUPOBAHHH COBPEMEHHOMN
HAay4YHOM KapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHOW TE€XHUKU U TEXHOJIOTMM, B IPAKTHYECKOU
JeITEeILHOCTH JIFOACH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, WHEpLHAIbHAsA CHUCTEMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, UACATbHBIA Ta3, MOACIH
CTPOEHUS Ta30B, KUIKOCTEH M TBEPJIBIX TEJ, TOUYECUHBIN AIEKTPUUECKUN 3aps] MPU PEHICHUH
buznyecKkux 3a1ad;

pacmo3HaBaTh (pU3MYECKHE sBIEHUS (MPOIECCh) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUSI BEIIECTBA M AJIEKTPOJUHAMHUKH:
PaBHOMEpPHOE M PABHOYCKOPEHHOE TMPSMOJIMHEHHOE MBI)KCHHE, CBOOOJHOE TaJcHUE Tel,
IBUKEHHE 10 OKPYXXHOCTH, WHEpLHs, B3aumMopeicTBue Ten, auddysus, OpoyHOBCKoOe
JIBUKEHHUE, CTPOCHHUE XUAKOCTeH M TBEPABIX TN, U3MEHEHHE 00bEMa TeN MpH HarpeBaHUU
(OXJaXJIeHUH), TETUIOBOE paBHOBECHE, UCTIAPEHKE, KOHICHCAIINSI, TIJIaBJIEHHUEe, KPUCTAIIA3AITHUs,
KUIIEHHE, BJIAXXHOCTh BO3/yXa, MOBBIINICHUE JABJICHHS Tra3a MPH €ro HarpeBaHUU B 3aKPHITOM
COCyJie, CBA3b MEXAY MapameTpaMy COCTOSHUS ra3a B H30IPOLECCAX, AJIEKTPU3ALUS TEN,
B3aMMO/ICVICTBUE 3apsI0B;

OTUCHIBATh MEXAaHWYECKOE IBIKEHUE, MCIOIB3Ysl (PU3NUECKHE BEIUYHHBI: KOOPJIWHATA,
MyTh, MEPEMENIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUja, UMITYJbC Tejla, KMHEeTUYecKas
DHEprus, MOTCHIMANbHAS DJHEPTUs, MEXaHWYeckas pabdoTa, MEXaHWUYeCKas MOIIHOCTh; IPHU
ONMHMCAHUM TPABUIBHO TPAKTOBAaTh (PU3UYECKHI CMBICT HCHOJIB3YEMBIX BEIUYHH, WX



0003HaYCHHSI U CIUHUIIBI, HAXOAUTH ()OPMYIIbI, CBS3BIBAIONINE NAaHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEIIMYUHAMU;

ONKCHIBATh H3YYEHHbIE TEIJIOBbIE CBOICTBA TENl W TEIUIOBBIC SIBICHUS, HCIIOJIb3YS
dbusznyeckue BEIMYMHBI: JaBlIEHUE Tas3a, TemIepaTypa, CpedHss KUHETHYecKas JHeprus
XA0TUYECKOTO JIBIDKEHUS MOJIEKYJ, CpPEIHEKBaapaTUYHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrusi, padora raza, Kod(h(HUIMEHT MOJIe3HOr0 IEHCTBUS TEIJIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOIb3YEMbIX BEJIUYMH,
uX O00O03HAYEHWS U EIAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JNAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OTHCHIBATh M3yYCHHBIC SJICKTPUUYECKHE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBICHUS
(mportiecchl), UCTIONB3YS (PU3NYCCKUE BEIMYUHBL AJICKTPUUYECKUN 3apsiji, DJIEKTPUUIECKOE TOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHILMAal, pPAa3HOCTh IOTEHIMAIOB; IPU OMNUCAHUHM IPABHIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCIOJNBb3yeMbIX BEIWYHH, WX OOO3HAUYEHUS U EIUHHUIIbI;
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DM3MUECKYIO BEIHUMHY C APYTUMH BEINIMHAMU,

AHATM3UPOBATh (U3WYCCKUE TIPOIECCHI M SIBJIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
NPUHIUIIEL: 3aKOH BcemMupHoro tsaroteHus, |, Il u Il 3akonsr HeloTOHA, 3aKOH coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYHEPIIO3ULIUN CHJI, TIPUHIUI
PaBHOMPABUS WHEPIHATBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KUHETHUECKYIO TCOPUIO CTPOCHHS
BCIIICCTBA, TAa30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECKOW JHEPTHH TEIUIOBOTO JIBMKCHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIMH, TPHOOPOB U TEXHUUIECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHUS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HM3MEpPEHWH, TMpu 3TOM  (POpPMYITHPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPU ITOM
BEIOMpATh ONTUMAIBHBIA CIOCOO W3MEpPEHUS ¥ HCIOJB30BaTh HM3BECTHBIE METOIBI OICHKHU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (HU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpsIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCUPOBATH PE3YIbTATHI
MOJTYYEHHOW 3aBUCUMOCTH (PU3WYCCKUX BEIIMYWH B BHJE TaOJIUI U TpadUKOB, JIENaTh BBIBOIBI
0 pe3yJibTaTaM HCCIICT0BAHNS;

coOnrofaTh mpaBuiaa O€30MacHOrO TpyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO0 9JKCIEPUMEHTa, YUeOHO-UCCIECNOBATENILCKOH M  TMPOEKTHOW JEATENbHOCTH C
UCIIOJTb30BaHNEM U3MEPHUTEILHBIX YCTPOHCTB U JTAOOPATOPHOTO 000PY/IOBAHHS;

pemats pacu€THbIC 3aJadd C SBHO 3aJIaHHOM (DU3WYCCKOW MOJCINBIO0, HCIOJIB3Ys
dbuznyecKkue 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laydl BEIOUpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATh (U3NYECKUE BEIMUYMHBI M (POPMYIBI, HEOOXOAMMBIE I €€ pEeIIeHUs,
MPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BEIHUNHBI,

peliaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY
paccyXJIeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHUE SBICHUS;

UCIIONIB30BAaTh TPU  PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAIMOHHBIC
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUU U MpeICTaBiICHUs] y4eOHOU u



HAYYHO-TIOMYJIIPHONH HMH(OpMAIUM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBAThH MOJTy4yaeMylo HHPOPMALHUIO;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHns 6€30MACHOCTH MPH 0OpaIEHHH ¢ TPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXPaHEHHUS 310POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBEACHHS B OKpY>Kalolei cpeje;

paboTaTh B IpyIIE C BHIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, IUIAaHUPOBATh PaboTy
IpYOIbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHMBATh BKJIAJ Ka)JOr0 U3 YYaCTHUKOB T'PYIIIbI B
pelIeHHEe paccMaTpUBaeMOi IPOOIIEMBI.

K xonny oOyuenusi B 11 kJjacce npeamMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

JIEMOHCTPHPOBATh HA MpPUMeEpax poiib U MecTO (GU3NKUA B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHA COBPEMEHHOM TEXHUKH M TEXHOJIOTHMM, B IPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, fJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeIIeHUN (PU3UIECKUX 3a]1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpolecChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUMHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJIEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBIXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus U TOJIsIpU3alUs CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIleCTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
ANIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEJ) M AJIEKTPOMArHUTHBIE SBJIECHUS (IIPOIECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUIa TOKa, JJIEKTPUUECKOoe
HaNpsDKEHUE, SJIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIAsl CUIa,
paboTa TOKa, MHAYKIMS MarHUTHOrO Mo, cuia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHUs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHOoA W 4YacToTa KoseOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CHjla TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHui, (OKyCHOE pacCTOsHHE M ONTHYeCKas CHJia JIMH3bI, IPU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJNB3YEMbIX BEIMYMH, UX O0003HAuU€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIE SBJIEHHUS W TPOIECCHI, HCHOJB3Yyd (U3HUECKUe
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJiep, HpPU OMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIIOJNB3YeMbIX BEJIUYMH, MX OOO3HAUYeHUs u
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YSd (DU3MUYECKHE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTEJIBHOIO U MapajUIeIbBHOIO  COEIMHEHUs
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEGKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS



CBETa, ypaBHeHHME OWHIITeHHa Ui (QoToddeKrTa, 3aKOH COXPAaHEHHsS] SHEPrHH, 3aKOH
COXpaHEHHMsI HMITYJbCa, 3aKOH COXPAHEHHUS DJICKTPUUYECKOTO 3apsla, 3aKOH COXpaHEHUs
MaccoBOI'0 4MCJa, MOCTynarel bopa, 3aKkOH paguOaKTUBHOIO pacnajaa, Mpu 3TOM pPas3InyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPR)KEHUE U YCIIOBHs (TpaHULBL,
o0jacTu) IPUMEHUMOCTH;

OTIpeNeNIATh HAIpaBJICHUE BEKTOpPA MHAYKIWHA MAarHUTHOTO TOJSl MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTB U OIMCHIBATh N300pakeHHE, CO3/1aBaeMOE MNIOCKUM 3€pPKajloM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DPU3MUECKUX SBIEHUH U IPOLECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu d3ToM  (POPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILLECTBIIAATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEIUYHMH, NPU ITOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTHU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IMPSIMbIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTh Pe3yibTaThl MOJYYEHHOM 3aBUCHUMOCTHU
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCJIEJIOBAHMSI,

coOuoiaTh IpaBuia 0€30MacHOro TpyJda NpU MPOBEICHUM HCCIENIOBaHMM B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTEIbCKOM UM IMPOEKTHOW JAEATENbHOCTU C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJeNblo, HCIONb3ys
(du3nueckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4H BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI U (OPMYINbI, HEOOXOAMMbIE JUIs €€ peLIeHHus,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSCHHOTO 3HaUSHHsI (PU3MYECKON BEIMYHHEI,

pemaTh KadyeCTBEHHBIC 3aJaul: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccyXIeHU C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU M (PM3UUECKUE SIBIICHMUS;

UCMOJb30BaTh MpPH pPEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHbE HH(OpPMAIMOHHbBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTAaBIICHHUS y4eOHOH W
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJM3UPOBATh MOJIy4yaeMylo HHPOPMALUIO;

OOBSICHATH MPUHIHUIIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
YCIIOBHS UX 0€30ITacHOTO MCIIOJIb30BaHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(QHU3UKOB B Pa3BHTHE
HayKH, B 00BsSCHEHHE POIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHWSA 1O (HU3UKE B TIOBCEJHEBHOW JKHU3HU JIJIS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpaHEHHUs 3/10pPOBbs U COOJIIOIEHNS HOPM HKOJIOTHYECKOTO TTOBEACHHS B OKpY KalollIeil cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, MIIaHUPOBATh paboTy
TPYMNIIbI, palMOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTAHAAPTHBIX CUTYallUsX, aJlEeKBaTHO OLIEHMBATh BKJIAJ Ka)IOrO0 W3 YYaCTHHKOB TPYIIBI B
pelLIeHne paccMaTpuBaeMoil MpoOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa ¥ METOAbl HAYYHOT'O O3HAHUS 2 bubmmoreia LIOK
' ARLHAYE https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edso0.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 Octosel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK

1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK

' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97¢c
99 MexaHn4YecKHe U dJIEKTPOMarHuTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE AP0 5

Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

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

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
6.1 Ofobumaroutee nosToperie 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne
: Tema ypoka Konrpoun Jlagoparop JlaTa usyyenust  o0pa3oBaTejbHbIE
n/n Bcero HbIE
Hble padoThI pecypchl
padoTshI
. ﬁ:””‘a . Zaz“a ° :f“apoﬂe‘ . BuGnmorexa ITOK
HBIC METO/IbI IO3HAHUS
e . https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Ponb u Mecto pusuku B
($hOopMHUPOBaHUH COBPEMEHHOM bubnnorexa [JOK

2 . 1
HAayYHOW KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubnuoreka [{OK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE ITPAMONIMHEWHOE 1 bubmuoreka [IOK
TBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubmmnoreka HOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubmmnoreka [JOK
CcBOOOIHOTO MaIeHU https://m.edsoo.ru/ff0c39cc

, Kpusonuneiinoe z[BmKerIe. . BuGmorexa LIOK
JBIDKEHHe MATEpHATLHOI TOMKII 10 https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH

8 [TpyHIMIT OTHOCUTENBHOCTH 1 bu6mmoreka [IOK



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

lanunes. NnepuuanbHble CUCTEMBI
otcyeTta. [lepBbiii 3akoH HproToHa

https://m.edsoo.ru/ffO0c3be8

Macca tena. Cuia. Ipunnun

bubnunoreka LIOK

o cyneposiiui cit. Brop OHUSaKOH https://m.edsoo.ru/ffOc3be8
Hbrorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroTona nis bu6nmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3aKkoH BceMUpHOro TsaroreHus. Cumia

11 TSDKECTH. He}i)BaH KOCMHUYecKast bubmmorexa LIOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent

13 TpeHust. Cuiia CONpOTUBIICHUS IPU Bbu6moteka [IOK
JIBW)KEHUHU TEJIA B )KUIKOCTU WU https://m.edso0.ru/ff0c3f76
rase
[locTynarenbHOE U BpalareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO bu6nunorexa LIOK
testa. MoMeHT cutbl. [1euo cuibl. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBeCHs TBEPOTO Tesia
HMitynbsc MaTepUalbHON TOUYKH,

15 CHUCTEMBbI MaTEPUAIIbHBIX TOYEK. bubnnorexa [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHME
PaGota 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus bubmuorexa [IOK

MarepHaabHON ToukH. Teopema 06
U3MEHEHUU KUHETHUYECKOW DHEPTUU

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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17

18

19

20

[TorennmansHas 3HEPrUsl.
[ToTeHumanbHas FHEPrus yupyro
ne(OpMUPOBAHHON MPYKUHBI.
[ToTeHumanpHas sHEPrus Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

[ToreHnnaneHbIE U
HenoTeHUMaNbHble CUIIbL. CBs3b
paboThl HENOTEHIHAIBHBIX CUJI C
W3MEHEHHUEM MEXaHUYECKOM dHEPIrun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTUn

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKON
SHEPIHHU Tella Ha IpUMepe
PaCTSKCHUS PE3UHOBOTO KTyTa»

KonrponbHas pabora no reme

«Kunemaruka. /lunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c461a

bubmuoreka [{OK
https://m.edsoo.ru/ff0c478c

bu6nunorexa LIOK
https://m.edsoo.ru/ffO0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABHKEHUE.

Huddyzus

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEI

23

Macca monekyn. KonnuectBo
BemlectBa. [locrossuHas ABoraapo



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

TeroBoe paBHOBecue. TemnepaTrypa

24 u e€ usmepenue. lllkana remneparyp
Lenscus

o5 Uneansusiii raz B MKT. OcHoBHOE bubnunorexa LIOK
ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETUYECKOM SHEPrUuun bubmuorexa [IOK
JIBIDKCHHUSI MOJICKYJI. Y paBHCHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabora

28 «HMccnenoBanue 3aBUCHMOCTH
MEX]y IapaMeTpaMu COCTOSTHUS
pa3peKeHHOTr0 raza
H3ompornecchl B UI€alIbHOM ras3e u bubnuoreka [IOK

29
uXx rpaduueckoe npencTaBIcHNue https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 criocoObI e€ n3meHnenust. KonmuectBo bubmuorexka [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
DHEPTHUsI OTHOATOMHOTO UICATHHOTO
rasa

31 Buapl Tenonepenaun bubmmorexa [IOK

https://m.edsoo.ru/ff0c5¢c36

VY aenbHas TEIIOEMKOCTH BEIIECTBA.

32 KonunuecTBo Tennotel npu bubmuorexa [IOK

Terutonepenave. AaunadaTHbIM
nporuecc

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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https://m.edsoo.ru/ff0c5c36

IIepBblil 3aKOH TEPMOAMHAMUKY U

bubnunoreka LIOK

33 €ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ffOc5efc
Heob6patumocts npoiieccoB B
34 npnpcr))/:[e. Bropoii I;aIIjOH bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KII1/ bu6nmoreka [IOK
TEIUTOBOU MAIluHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KITJI
37 DKoJ0ru4ecKue npooIeMbl
TEIJIOOHEPTETUKU
O06o0maromuii ypok
38 «MOJ‘II:KyJ'II;pHa}}I]p ¢uznka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKI
KonTpomipHas padboTa mo Teme
39 «MOJ‘IpeI(yJ'I}IpHI;}I ¢uznka. OCHOBBI Bubmmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenue u KuneHune https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIl bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
amop(HbIe Tera. AHU30TPONUS
42 CBoflljf’)rB KpUCTAJJIOB. XE)L[KI/IC bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
kpucrawubl. COBpeMEHHBIE
MaTepHaIbl
43 [InaBnenue u KpucrauM3anus. bubmuoteka [IOK

YV aenpHas TEII0Ta IJIaBICHUS.

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
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https://m.edsoo.ru/ff0c63b6
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CyO6numarnus

44 YpaBHEeHHE TEIUIOBOrO OanaHnca bubmmorexa [IOK
BHCHHUC TCIIJIOBOTI" H
p https://m.edsoo.ru/ff0c6820
) .0 i
I
A A p https://m.edsoo.ru/ff0c6bcc
3apsIoB
II
o | e
YHpOBOA ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUS JIEKTPUUIECKOTO 3apsiia
B 7| .3
47 | Kynows, Touemi snexrpartcosa BuGnorera LIOK
y ’ P https://m.edsoo.ru/ff0c6ce4
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 noJist. [IlpuHnun cynepno3unuu Bbu6moteka [IOK
SIIEKTPUUYCCKUX TOJIeH. JInHuM https://m.edsoo.ru/ffOc6df2
HaIpPsKEHHOCTU
Pa0o
o | e
’ tait. https://m.edsoo.ru/ff0c6f00
IIOTCHIINAJIOB
- [IpoBOIHUKY U AMDIIEKTPUKH B BuGmorexa [OK
3IEKTPOCTATHYECKOM ITOJIE.
p https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
but6mmorexa [IOK
51 ) é .K
HICKTPOSMIOCTE. ROHIACHCATOP https://m.edsoo.ru/ff0c7126
g pa- p https://m.edsoo.ru/ff0c72c0
3apsKEHHOTO KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
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ANEKTPOEMKOCTH KOHIeHCcaTopa"

54

[IpuHIMn NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTUPOBAILHOT'O
arnmapara, CTpyMHOro IpUHTepa.
DneKTpocTaTUUecKast 3alluTa.
3azemyieHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €0
cyuiectBoBaHusA. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
ydacTKa Lenu

56

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHKUKOB. JlaboparopHas pabota
«3y4eHne CMEIanHOoro
COCIMHEHUS PE3UCTOPOB)

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

S7

58

59

60

PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

3akon OMa AJist OJTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabota
«M3mepenune DJIC ucTouyHMKA TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

DJIeKTpOHHAs MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubnuoreka [{OK
https://m.edsoo.ru/ff0c7838

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc7ae0



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

[ToynpoBOIHUKH, UX COOCTBEHHAS

61 Y MIPUMECHas MPOBOJIUMOCTb. 1 bubmuorexa [IOK
CBoiicTBa p—N-mepexoja. https://m.edsoo.ru/ffOc84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKUM TOK B PaCTBOPAX U

62 paciiaBax 3JIEKTPOJIUTOB. 1 bubmmoreka [JOK
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUYECKHI TOK B ra3ax.

CaMOCTOSTeTbHBIN U bubnuorexa [IOK

63 . 1
HECaMOCTOSTEIbHBINA Pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKTpuuecKue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 Bu6moteka [JOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06mmaromuit ypok 1 bubnnorexa [JOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonrponbHas pabora no reme

66 «Qnekrpocraruka. [locTosHHbII 1 bubmuoteka [IOK
JNeKTpU4ecKuit TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

Pesepublil ypok. KonTpoiabHas bubnmnoreka [JOK

67 1
pabota o Teme "DIeKTpoAUHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBublit ypok. O600maromumii 1 bu6muoreka [JOK
ypok 1o Temam 10 kmacca https://m.edsoo.ru/ffOc8f6¢c

OBLIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME



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

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl
ITocTossHHBIC MATHUTHI U UX
B3auMOJIeHcTBHE. MarHUTHOE IIOJIE. bu6mmoreka [IOK

1 . 1
BekTop MarHUTHOM MHITYKIIUH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MarsuTHOe 1oJie TPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHas padora «M3yueHue

3 MaFHII/:THOf")O noiﬂ KaTymKI/Iy: 1 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MAarHUTHOTO TIOJIS HA
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccneqoBanue necTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleficTBHEe MarHUTHOTO II0JIS Ha

5 JBUXKYITYIOCS 3apsHKEHHYIO 1 bubmuoreka [JOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTPOMAarHUTHAS WHTYKITHSL.

6 [ToTOK BekTOpa MarHUTHOM 1

unaykuuu. DJ1C uaaykuun. 3akoH



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

AJNIEKTPOMATHUTHON UHAYKIIUU
®dapages

JlaGopaTtopHnast pabora
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnykTuBHOCTD. SIBIIeHUE
camounaykuuu. IJC
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: OCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETU
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYh

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

11

12

13

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
WHTYKITS

KonrtponbHas pabora no reme
«MaraurtHoe 1oe.
DJeKTPOMAarHUTHAS HHIYKIIUS

CBo06oIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHM.
IIpeBpamenue 3aepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06



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

neproja MajbIX KOJIeOaHH rpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIi KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHUS B HJI€ATEHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBienue o 3aTyxarmux
KosieOaHusX. BeHyXIeHHBIE
MEXaHUYECKUEe KoseOaHusl.
Pe3onanc. BeiHyx1eHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chb86

17

[IepeMeHHBIH TOK.

CuHycouaIbHbII IepEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEEe
3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

19

Tpanrcdopmarop. [IponssoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIepeaay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



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

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPTUH.

20 KynbsTypa ncnonp3oBanus
3IEKTPOIHEPTHH B MIOBCEAHEBHOU
KU3HU
MexaHu4eckre BOJIHBI, YCIOBHS
acnpoctpanenus. [lepuon.
21 gKOpPOCTBppaCHpOCTpa];){erIH u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuiHa BONHEL. [lonepeynsie u
MPOJIOTILHBIE BOJHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIeKTpPOMarHUTHBIC BOJIHBI, HX
23 CBOfIC'lI‘)Ba u ckopoctb. [llkana bubmmoreia LIOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBI paTHOCBSI3U U
24 teneBuaeHus. Pazsurue cpeacts
cBs3u. Pagnonokamnus
o5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnuoteka [JOK
ToveuHslit ©ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBera. 3aKOHbI
27 oré)ameHHz cera. [loctpoenue bubmmorexa LIOK
5 https://m.edsoo.ru/ff0cd4e0
M300paXXeHHi B MJIOCKOM 3epKaje
28 IIpenomnenue ceera. Ilonnoe bubnuorexa [IOK

BHYTpPEHHEE OTpa’KeHUE.

https://m.edsoo.ru/ffOcd7f6



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

[IpenenbHbIi yromn noaHoro
BHYTPEHHETO OTPa’KCHHUS

JlaboparopHas pabota «3mepenue

bubmuorexa [JOK

29 TIOKa3aTes IPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzobpaxenuii

30 B JIMH3E. d)o;fqyna TOHKoﬁpﬂI/IH3H. bubmmorexa LIOK

https://m.edsoo.ru/ffOcddle

VYBenuueHue NUH3bI
JlaGopaTtopHnas pabota

31 «UccnenoBanue cBOMCTB
M300paKeHHI B TUH3AX)
Hucniepcus cBera. CI0XKHBIN cOCTaB

32 6enoro csera. L{Ber. JlabopaTopHas
pabora «HabmoneHne nucrepcuu
CBETa»

33 Wurepdepennus ceeta. Judpaxnus bubnnoreka [JOK
ceta. JludpakironHas pemeérka https://m.edsoo.ru/ffOced22

34 ITonepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Monsipuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuyueckue npudOpsI ¥ yCTpoiicTBa

35 U YCIIOBHSI X 0€3011acHOTO
MPUMEHEHUS
['paHUIBI TPUMEHUMOCTH

36 KJIACCHUYECKON MEXaHHUKH. bu6mmorexa [IOK
[ToctynaTs! cienuanbHON TEOPUN https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCUTETHHOCTH

37 OJTHOBPEMEHHOCTH. 3aMe/IJICHHE bubmorexa [JOK

https://m.edsoo.ru/ffOcfad2

BPEMEHU M COKpAIICHUE JITHHBI

38 OHeprus U UMIYJbC bubnuorexa [IOK



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

pensSsTUBUCTCKOM yacTulbl. CBS3b
MAacchl C SHEPTUEN U UMITYJIHCOM.
DHeprus moKost

https://m.edsoo.ru/ffOcfc68

KonTtponpnas padora «OnTuka.

bubmuoreka [JOK

39 0] i
CHOBB CHEHHAILHON TEOpHH https://m.eds00.ru/ffOCf60
OTHOCUTEIIEHOCTH
40 ®otonbl. Dopmyina I1nanka. bubmuorexa [JOK
DHeprus 1 uMIysic GoToHa https://m.edsoo.ru/ffOcfel6
" ETKpL:;ge u HcgneILOBazH; BuGmmorexa LOK
oroaddekra. OnbiTer A. T'.
https://m.edsoo.ru/ffOcffc4
CroneroBa
o | bt o
A ] https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodaddexra
o | e oumiE
Ba. XMMHUECK HCTBH
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
MPAKTHIECKOE TIPUMEHEHUE:
44
dboTornemMeHT, GOTOATIUHK,
COJIHEUHas OaTapest, CBETOIUO/
45 Pemenue 3amau no reMe «9JI€MEHTEI bu6nmoreka [JOK
KBAHTOBOM OIITHUKH https://m.edso0.ru/ff0d0302
M T .
" : ozleg)h arc:;a (;MCO:;H OIBITHI BuGmiorexa LIOK
©3EPPOP/AA TIO PACCEIHHIO O https://m.edsoo.ru/ff0d091a
yactull. [Inanerapuas Moaens aToma
bu6mmorexa [IOK
47 IT b
OCTYIATEL BOPa https://m.edsoo.ru/ff0d0afa
48 Wznyyenue u noriomienue GOTOHOB bubnuorexa [IOK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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IIPU [IEPEXO/IE ATOMA C OJTHOTO
YPOBHS SHEPTUU Ha Apyroil. Bubl
CIIEKTPOB

https://m.edsoo.ru/ff0d0afa

49

BousiHoBBIE CBOMCTBa yacTull. BoJiHbI
ne bpoia. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEICIICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

52

53

54

CaoiicTBa anbda-, 6era-, raMma-
u3iydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
ONEKTPOHHBIN U MO3UTPOHHBIN
Oera-pacrnajn. ['amMmma-u3inyyeHue

DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.

S nepHble peakuuu. S nepHbii
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
AKOJIOTUUECKHE ACTICKTHI SIICPHOM
SHEPTEeTUKHU

OnemeHTapHble YacTULbl. OTKpPBITHE
no3UTpoHa. MeToabl HaOMOIeHUS U
perucTpamum 3JeMeHTapHbIX
yactull. Kpyrislii cron
«DyHaaMeHTaIbHbIE
B3auMoOJIeicTBUA. ENUHCTBO

bu6nmoreka [JOK
https://m.edso0.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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($u3nIeCcKOil KApTHHBI MUPa»

55

56

57

58

59

60

Bun 3sé3nnoro neba. Co3Be3nus,
SpKUE 3BE3/bI, TIIAHETHI, UX
BuauMoe asuxkenne. Conneunas
cHcTeMa

Comnune. ConHeunast akTUBHOCTb.
Nctounuk sHeprun CoJiHia v 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/1bI TTIABHOU
nocle0BaTeIbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBostonny CosHLa U 3BE31

Muineunsiii [1yTe — Hama
I"anakTuka. I[lonoxenue u
nsuxenne ConHna B ["anakTuke.
I'anmaktuku. YEpHbIE ABIPHI B Apax
TaJaKTUK

Bceenennas. PasOeranue rajakTHk.
Teopus bosbioro B3peiBa.
PenukroBoe uznyuenue.
MeraranakTuka

Hepermennsie npo6iaembl
aCTPOHOMMHU

61

62

KonTtponbhas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI
Ob6o6maromuit ypok. Ponb puzuku
Y aCTPOHOMHUU B IKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIUAIBHON U




ITHYECKOU cepax NesTeTbHOCTH
YeJIoBeKa

63

O6o6mmarmuii ypok. Poib u Mmecto
($U3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

64

65

66

67

O6o06maromuii ypok. Posb
¢du3nveckoit Teopun B
(opMHpOBaHNY TIPEICTABICHUI O
¢du3nvecKoil KapTHHE MUpa

O6o6maromuit ypok. Mecrto
(bu3nUecKoil KapTHUHBI MUpPa B
o011eM psily COBPEMEHHBIX
€CTECTBEHHO-HayUHBIX
MPEJCTABICHUI O IPUPOJE
PesepBHBI ypok. MarHuTHOE 1oJIe.
DNEKTPOMarHuTHas HHIAYKIHS

PesepBHbIil ypok. Ontuka. OCHOBBI
CIIEUATIbHON TEOpUHr
OTHOCHUTEIIbHOCTH

68

Pesepnniit ypok. KBantoBas dusuka.
DNeMEeHTHl aCTPOHOMUU U
acTpou3uKu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






