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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOiiero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  OpraHu3amusx Poccuiickoii ~ dDenepanuu,
pean3yIOMX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HayyHOW KapTuHbI Mupa oOyuarouuxcs 10—11 kmaccoB npu oOyueHun ux pusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITeIFHOCTHOTO Noixoaa. [Iporpamma no ¢usmke cOOTBETCTBYET
tpeboBanusiM O@I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peaU3allii MEXKIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE 1M M3Y4eHHs] (PU3UKU Ha YpOBHE CpellHero obuiero oOpa3oBaHUs, MIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIE PE3YNbTaThl OCBOCHHUS Kypca PU3uMKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

IpeIMETHBIE PE3YJIbTAThI IO r0J1aM O0yUEHUs;

e conepxkanue yueOHoro npeamera «duznkay 1o rogam oOydeHuHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpYKalOILEM MHpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u actpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYECKUX 3HAHUM OmNpenenseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3ydenune Gpu3nk BHOCUT OCHOBHOM BKJIaJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aromuxcs, B GOpMUpPOBaHUE YMEHUI
IPUMEHATh HAyYHBIH METO]I TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY kypca (hu3MKH 17151 yPOBHS CpelHEro o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIHUIIBI €0 TOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HEll MaTepuan Kypca GU3NKU 00beTUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (QOpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys IpeArnosaraeT UCIoiIb30BaHHEe T'yMaHUTapHOTO
noTeHuuanta (U3nIecKoil HayKu, OCMBICIICHHE CBSA3HM Pa3BUTUSL (PU3UKU C Pa3BUTHEM OOILECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TpobIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusmku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHUYECKHUX U TEXHOJOTUYECKUX MPUIIOKEHUIN U3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes sKronocuzayuu peannsyercsi TMOCPEACTBOM BBEACHHUS DIEMEHTOB COJCp)KaHMUS,
NOCBAUIEHHBIX 3KOJIOTMYECKUM TMpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO IPUPOJIOTIOIB30BAHUS U
9KOJIOTMYECKOH OE30IacHOCTH.

CTep)KHEBBIMH 3JI€MEHTAaMH Kypca (HU3UKH Ha YpOBHE CpPETHEro oO0Iiero oOpa3oBaHUS
SBIISIOTCS (pU3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHHS
¢usnueckoil TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPE/ICTaBICHUAX O NMPHUPOAE, TPAHUIAX NMPUMEHUMOCTH TEOPHH, JUIS ONHCAHUS €CTECTBEHHO-
HaY4YHBIX SBJICHUH U POIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aluy SKCIIEPUMEHTAILHON JESTENbHOCTH oOydarommxcs. s 6a30Boro ypoBHsS Kypca
(GHU3UKH — 3TO HCIOJIB30BAaHHE CUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB H
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oObEAMHEHBI B OONIUMH CIHCOK
YUEHHUECKUX NPAKTUYECKUX padoT. BrlieneHne B ykazaHHOM IEpeYHE JIAOOPaTOPHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSL M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH O0pa3oBaTeIbHOTO
nporecca UCX0As U3 0COOCHHOCTEH TUIaHMPOBaHHS M OCHaIlleHHs kaOuHerta ¢usuku. [Ipu sTom
oOecrieunBaeTCcsl OBJAJCHHE OOYYAIOIMIMMUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIC H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (M3UYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO IIPOBEPKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHKE yIENSETCs PEIICHUIO PACUYETHBIX M Ka4eCTBEHHBIX 3aad. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHOM (PU3MYECKON MOJIENbIO,
MO3BOJISIONINE TPUMEHSTh HM3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 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 (pu3MUecKol MoJenu i CUTYalud HpaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
oOecrieyeHHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
oOrmiero o0pa3oBaHUs JIOJDKEH M3y4yaTbCs B YCJIOBHSAX NPEAMETHOro KabuHeTa (pU3MKH WM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunete
(buU3HUKH TOJKHO OBITH HEOOXO0MMOE JTa0opaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YUYEHHUECKUX TPAKTHUYECKUX pPabOT U JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpaniioHHOE 000py/I0OBaHWEe (POPMUPYETCSI B COOTBETCTBUU C TPUHITAIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH W OOECIEUMBACT TMOCTAHOBKY TEPEUNCIICHHBIX B MPOrpaMMe TI0
¢u3uKe KIIOYEBBIX JAEMOHCTPALUH JUIsI WCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaboparopHoe 00OpyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecTeurBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOro O00OpyIOBaHMUSA JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIE IU(PPOBBIX JIaO0paTOpHil.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS

e (opMupoBaHHE HHTEpEca W CTPEMJICHHS OOYdYaroIMXCS K HAyYHOMY H3YYEHHIO

HPUPOJIBI, Pa3BUTHE UX HHTEUICKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;



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

dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK pe3ysibTaTa U3yudeHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

dbopMupoBaHUEe MPEACTAaBICHUN O POJIM (U3UKU ISl Pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJOTHUM.

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,
TEOPUSIX, BKIIOYAs MEXaHUKY, MOJICKYISIPHYIO (DU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHS
(GU3MYECKUX SBICHUW B TIPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHUH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS PA3IMYHBIX 3aJad C SIBHO 3aJaHHOW (Qu3nuecKon
MOJICNIbIO, 3a/lay, TMOPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHue (PU3UUECKOU
MO/IeJIY, aJIeKBaTHOW YCIIOBHSIM 3a]1a4H;

MOHMMaHWe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSAHUS Ha OKPYKAIOLIYIO CPENY;

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

CO3JIaHUE YCIIOBUM IS PA3BUTHUS YMEHUN IPOEKTHO-UCCIEA0BATEIBCKOM, 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
yaca B HEJIEIII0).

[Ipennaraemslii B mporpamme 1o (Gpu3nKe nepeyeHsb J1adopaTOPHBIX U MPAKTUIECKUX padboT
SIBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTEIh JelaeT BHIOOp MpOBEACHUS J1a0OpaTOpHBIX paboT H
OTIBITOB C YUETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTObI HAYYHOT'O MO3HAHUS
®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 (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

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

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, yTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJII0 CKOPOCTBIO. YTJIOBask CKOPOCTb, JUHEHHas ckopocTh. Ilepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbsHOE YCKOPEHHE.

TexHu4yeckne yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBMXKCHHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mopenb cucTeMbl 0TCUETa, WILTIOCTPAIIAS] KHHEMAaTUUECKUX XapaKTEPUCTHK ABKECHUS.

[IpeoOpazoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBM>KEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a

NociieIoBaTeIbHbIE pPaBHBIE TMPOMEXKYTKHM BpPEMEHU IPU PABHOYCKOPEHHOM JIBUKEHUHM C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuyenue ABUKEHUS MIApPUKA B BA3KOU KUIKOCTH.
N3yueHne ABMKEHUS Tea, OPOLIEHHOTO TOPH30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

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

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

Tpenune. Buapl TpeHust (1mokosi, cKoyibkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPOHCTBA M MPaKTUYECKOE NPUMEHEHUE: MOJIIMIHUKY, JIBUXKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHnbl COXpanHeHUusn 6 MexaHukKe

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunernueckast sHeprus marepuaibHOi Touku. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPrHHM Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABIKEHHS U B3aUMOJICHCTBUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHS Ta30B, JKUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumdecTBo BemecTsa.
[locTostnHas ABorapo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
uaeanpHOro rasa. AOCOJIIOTHasg TemImepaTypa Kak Mepa CpeJHEl KHUHETHUYECKON SHepruu
TEIJIOBOTrO JIBMKeHMs vactul rasza. Illkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporiecchl B UicalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe nmpeacTaBieHne U30MPOLIECCOB: N30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiTel O AU PY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOIO B3aUMOJICHCTBUSI.

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

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Ompenenenne Macchl BO3AyXa B KJIACCHOW KOMHAaTe Ha OCHOBE HM3MEpPEHHM O0BEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSTHUS Pa3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus 0lHOATOMHOTO
UJ€aIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeTIbHas
TEII0EMKOCTH BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIUIONEpeIade.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOIo 3aKOHA TEPMOAMHAMUKHY K H3ompolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MPpUPOJIE.

Tennobie MamuHbl. [IpuHIUIBI 1eHCTBHS TEIIOBBIX MamiuH. [IpeoOpazoBanus sHEPTUU B
TeryIoBeIX MammmuHax. KoaddumnueHT monesnoro nedictBus terioBo Mamuubl. [{ukn Kapho u
ero Kod(hPuIMEeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue 3(upa B JATyHHOU TpYyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHTEJIbHAS BJIAXKHOCTb Bo3ayxa. HaceleHHbli nap. Y aenbHas TemioTa napooOpa3oBaHUsL.
3aBHCUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumanus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre nmpu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pasnen 4. diekTpoanHaMuka
Tema 1. Dnexmpocmamuka

OneKkTpu3anusl Tell. ONEKTpUYeCKHM 3apan. J(Ba BHIa JIIEKTPUYECKUX 3apsiioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

Bzaumoneiicteue 3apsmoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKud  3apsia.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnois. [lpuHnumn cynepnosunun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. J{u3neKkTpuieckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIOCKOTO KOHJAEHCAaTopa. DHEPTHs
3apsHKEHHOTO KOHZIEHCATOopa.

TexHu4eckue yCTpOMCTBA M IMPAKTHYECKOE IPUMEHEHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUA MEXAY HUMH U TUIJIEKTPUIECKON IIPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS JIEKTPUUYECKOr0 TOKA. VICTOUHMKH TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapaUIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH J[xoymns—Jlenia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHas IPOBOAUMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHUSI METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPUOOPHI.

ONEKTpUYECKUH TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUcconuanus. JNEeKTPOIIN3.

OneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHnueckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTPOHArpeBaTelIbHble INPUOOPBI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbl, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTHBIICHHS] LWIMHAPUYECKUX TPOBOJAHUKOB OT JUIMHBI, IIJIOIIAIA
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE ralbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYpHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# pa3ps ¥ IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOTO COCIMHEHUS PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABWKYIIEH CHUJIbl MCTOYHMKA TOKA U €r0  BHYTPEHHErO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnsie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepoosia, ux rpagKy ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HMX IPOCKIWU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHHUE B JKUBOM mpupoje, nud¢ysus, ocMoc, TenI000MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M TIa30B, 3JIEKTPUUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTATe]b BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAWITUOHED, TEXHOJIOTHH TIOTYYEHUSI COBPEMEHHBIX MaTepPHajioB, B TOM YHCJIIE
HaHOMATEepHaJoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

MVMIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NNPOTI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS

OcBoenne yueOHoro mpeamera «Dusmka» Ha ypoBHE CpeaHero oOmero odpazoBaHUs
(6a30BBIf  YpPOBEHB) JIOJDKHO  OOECTHEUHUTHh  JIOCTHIKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
METamnpPeIMETHBIX B MTPEJIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JUYHOCTHBIE PE3YJBbTATHBI

HH‘IHOCTHBIC pGSYJ'II)TaTBI OCBOCHUS yqe6H0ro npe)lMeTa ((q)I/ISI/IKa)) JOJIKHBI OTpa)KaTI)
TOTOBHOCTh M CITOCOOHOCTH OOYYaIONIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTALMW, T[O3UTUBHBIX BHYTPEHHHX
yOeXAeHH, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacnmpeHHe JKNU3HCHHOT'O OIIbITa W OIIbITA ACATCIIBHOCTHU B Hpouecce peanmam/m OCHOBHBIX
HaIpaBJeHUN BOCITUTATEILHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHcKoOro BOCIMTAHUSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYYArOIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPAJUIMOHHBIX OOIIEYETOBEUSCKUX TYMAHUCTHYECKUX M JEMOKPATHYCCKUX
IIEHHOCTEI;



TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HMHTEpECAX TI'Pa’KAAHCKOTO OOIIECTBA,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbHON OpraHU3allu;

YMEHHME B3aUMOJEUCTBOBAaTh C COLMAJIBHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIMSAMU U Ha3HAYEHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENBHOCTH;

2) NATPHOTUYECKOTO BOCITUTAHUS:

c(OpPMHPOBAHHOCTH POCCUHUCKOM Ipa)1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

LICHHOCTHOE OTHOULIEHHWE K TIOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXEHHUSM POCCHUMCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUSI, STUUECKOTO TIOBEJICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYalMIO M MPUHUMATh OCO3HAHHbBIC PELICHUs, OPUCHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B JCATEIBHOCTH YUEHOIO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUMUBOTO OYIYIIETO;

4) 3cTeTH4eCKOr0 BOCIIMTAHMSA:

3CTETUYECKOE OTHOILEHHE K MHUPY, BKJIIOYasi 3CTETUKY HAyYHOI'O TBOPYECTBA, MPHCYILEro
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K pA3IUYHBIM cdepaM NpodecCHOHANBHON JEITETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOP Oymyiien
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M caMOOOpa30BaHUIO B 00JACTH (PU3UKH Ha
MPOTSKEHUU BCEU KU3HU,

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HaHME TIJI00AJILHOTO XapakTepa
HKOJIOTMYECKUX MPOOIeM;

IJIAHUPOBAHUE W OCYIIECTBJICHUE JIEWCTBUN B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
L[eJIEd yCTONYMBOIO Pa3BUTHUS YEIIOBEUYECTBA;

pacIlUpeHHe OIbITa JEATENbHOCTH HOKOJIOTMYECKOM HANpaBIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAaHUN 10 (PU3UKE;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH NIeATeNbHOCTH, TOTOBHOCTh B IpOIECCe M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEA0BATENbCKYIO IEATEIbHOCTh HHANBUIyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS
Ba3oBble JJornyeckne aelcTBUSA:
CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;
OTIPENIETIATH eI JACSITSIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHUKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DH3UUECKUX SBIICHUSX;
pa3pabaThIBaTh IJIAH PELICHUs MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
Y HEMATEPHUAIbHBIX PECYPCOB;



BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLEHWBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSX pPEAJbHOrO, BHUPTYaIbHOIO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NIPH PEILICHUH XKU3HEHHBIX IPOOIEM.

ba3oBble nccienoBareibckme 1eiCTBUSA:

BJIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIIOUEBHIMU TOHSATHSAMH M METOJaMH (U3NYECKOM
HaYKU;

BJIAJICTh HaBbIKAMU y4eOHO-MCCIIEOBATEIbCKON U IMPOEKTHOM JIEATENILHOCTH B 00JacTh
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB pPEIICHHs 33134
($U3NYECKOro coAepKaHUs, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IIO3HAHMUSI,

BJIAJCTh BHUJAMHU JAEATEIBHOCTU MO IOJIyYEHHIO HOBOTO 3HAHMs, €ro HHTepIpeTaluy,
npeoOpa3oBaHUI0 W MPUMEHEHMIO B PA3JIUYHBIX Y4YeOHBIX CHUTyallUsX, B TOM 4YHCIE INpHU
CO3/1aHUU Y4EOHBIX MIPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH [PUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIAThH
TUIOTe3y €€ pelleHMs, HaXOAWThb AapryMEHThl [Uli JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMI,
3ajJlaBaTh NapaMeTpbl U KPUTEPUHU PELICHUS;

AHAIN3UPOBATh IOJYYEHHBIE B XOJ€ PpELICHUS 3a7auyd pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (pOpMyIUpPOBaTh COOCTBEHHBIC 3aJjaud B 00pa30BATENbHOI JEATENBHOCTH, B
TOM YMCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTh 3HaHUS MO (PU3MKE B IPAKTUUECKYIO 001aCTh KUZHEACSITENbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAJIBHBIE MOAXOAbl U PELICHHUS,

CTaBUTh MPOOJIEMBI U 33J]a4H, JOMyCKAIOIINE albTePHATUBHBIEC PEILICHUSI.

Padora ¢ undpopmanmeii:

BJIaJIETh HaBBbIKAMHU MOJy4YeHUs MH(OpMarK (HU3NYECKOTO COJACpPKAHUSA U3 UCTOUHUKOB
pa3sHbIX THIIOB, CaMOCTOSITENIBHO OCYLIECTBJISATh IIOMCK, aHAJIM3, CUCTEMATHU3ALMI0 U
MHTEPIIpETAlNI0 UHPOPMALIMK Pa3IMYHbIX BUJOB U (hOPM MpeacTaBICHUS;

OILICHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCTOJIb30BaTh CPEJCTBA MH(OPMAIIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPIraHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI 3PTOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, peCypcocOepexeH s, IPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJAEPKAaHUS B pa3IMYHBIX (opMmaTax ¢ y4ETOM
Ha3HaueHUs MHPOpPMALMU U LEJNEeBOM ayAuTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MIPEJICTaBICHUS U BU3YyaIH3aI1H.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:
OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JACATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTEHI;
pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOIO TOUYKY 3PEHHUS C HUCIHOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;
MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHU Yy IbHON paboTHI;



BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX ACHCTBHUI ¢ Y4ETOM OOIIMX MHTEPECOB U
BO3MOXXHOCTEH Ka)K/I0T0 WICHA KOJUICKTUBA;

MNpUHHUMATL LCJIU COBMECTHOM ACATCIIbHOCTH, OPraHU30BbIBATH W KOOPAWHHUPOBATH
JEeUCTBUSL 10 €€ JOCTH)KECHMIO: COCTAaBIISITh IUIAH ACHCTBUI, paclpeiessiTh poNd C y4ETOM
MHEHHH YYaCTHHKOB, 00CYXKJaTh Pe3yJIbTaThl COBMECTHOM pabOTBL;

OLICHMBATh Ka4eCTBO CBOETO BKJIA/Ia U KAXKIOTO yYaCTHHKA KOMAaHJIbI B OOIIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Hpe/uiaraTb HOBBIE HPOEKTHI, OLICHHBATh MU C IO3ULUM HOBHU3HBI, OPUTHHAIBHOCTH,
HPaKTUYECKOI 3HAYMMOCTH;

OCYHWICCTBJIATL IMO3UTUBHOC CTPATCTUYCCKOC MOBCACHUC B PaA3IMYHBIX CHUTyallUdX,
IMPOSABJIATE TBOPYCCTBO U BOO6pa)KeHI/IC, OBITH WHHUIIUAaTHBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIe yueOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIbHYIO AEATENBHOCTh B 00JacTH (U3UKHA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBIITOJIHEHHUSI TMPAKTHYECKOH paboThl ¢ y4ETOM HMMEIONIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH U IIPEAIIOYTECHMI;

JTaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacumpsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHHUI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MMPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHMPOBAHUIO U MPOSABICHHUIO SPYAULMU B 00JacTu (U3HKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

HCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yNIbTaTOB AEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B mporecce 1OCTHKEHMS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOrpaMMBbI 110 (PU3UKE IS
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y OOyYarOMIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
UHTEJJIEKT, MPEANoIaraonuii chopMUpPOBaHHOCTD:

CaMOCO3HAaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTH HAMPABJICHUSI PAa3BUTHS COOCTBEHHOM SMOIMOHATBHON Chepbl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIupOBaHus, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBAaTHCS K SMOIMOHATbHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,



BHYTPEHHEH MOTHUBALIMM, BKJIIOYAKONIEH CTPEMJIEHHE K JOCTH)KCHHMIO LIEIM M yCHeXy,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOUX BO3MOYXKHOCTEH;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenusi B 10 kJjacce npeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPHPOBATh Ha MpUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAay4YHOM KAapTUHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTUM, B MPAKTUUYECKOU
JIeATEIbHOCTH JIFOCH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YYEHHBIX (U3MUECKUX MOJETeH: MaTepuanbHas
TOYKa, MHEpUUAIbHAs CHUCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIEKTPUUECKUHN 3aps] IPHU peLICHUU
buznyeckux 3aaay;

pacnio3HaBaTh (U3WYCCKUE SBJICHUS (TIPOIECCH) W OOBSICHATH UX Ha OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BELIECTBA M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHENHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojedcTBue Ten, anpdysus, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa TeJl NMpH HarpeBaHUU
(oxJ1aXx/1eHNnHN), TEMJI0BOE paBHOBECHE, NCIIApEHNE, KOHIEHCAlUs, JIaBJIeHHE, KpUCTAILIIN3aIus,
KHUIIEHUE, BJIAJKHOCTH BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
COCyZ€, CBA3b MEXKIYy IapaMeTpaMH COCTOSHMsI raza B HM30IpOLECCaX, DJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUYECKHE BEIUYMHBI: KOOpAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHila, UMIIYJIbC TeJld, KMHETHUYECKas
SHEprus, NOTEHIMaJbHAs SHEpPrus, MexaHudeckas padoTa, MeXaHHUYECKass MOUIHOCTb;, MpHU
ONMCAHWM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003Ha4YeHHs U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYNHAMM,

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHMS, HCIIOJIB3YS
¢usnyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KHWHETHYecKas DSHEeprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa, Kod(pQUIMEHT MOJE3HOrO NEHCTBUS TEIUIOBOTO
JIBUTATENIS; IPU ONMMUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uX O0O0O3HAYeHWS M EIUHMIIBI, HAaXOJIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (QU3NYECKYIO
BEJIMYUHY C JPYTUMU BEIINYUHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(TIportecchl), UCTONB3Ys (PU3NUECKUE BETUYMHBL AJIEKTPUUYECKHM 3apsijl, 3JIEKTPUUECKOE IOJIe,
HaIpsOKEHHOCTh IMOJIS, IOTEHLHAaJ, pa3HOCTh MOTEHIUAIOB; IPU ONHCAHUM IPABUIBHO
TPaKTOBaTh (PU3WYECKUII CMBICT MCIONb3YEMbIX BEJIWYMH, MX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;



aHAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJIEHUS, UCHOb3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro taroreHusd, |, |l u |1l 3axkonsr HbroTOHa, 3aK0H coxpaHeHuUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCA, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUIT
pPaBHOIPABUSl MHEPLMAIBHBIX CHCTEM OTCUETA, MOJEKYIISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHUS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEJHEH KHHETHMYECKOW SHEPIruu TEIUIOBOIO JBHMKEHMS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpW 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4eCcKoe BBIPAXKEHHUE U YCIIOBUS (IpaHMILIbI, 00JacTH) NIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCIoBUS MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLECCOB C
UCIOJIb30BAaHUEM INPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3TOM  (HOpPMYIHPOBATH
npobiemy/3agadyy M TUNOTe3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJIbHBIN CIIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBHCHUMOCTH MEXIY (U3MUYECKUMH BEJIHMYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX W3MEPEHUH, IMpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBATh pE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEIMYHMH B BHUJE TaOJMIl U rpadUKOB, J1elaTh BBIBOIBI
10 pe3yJIbTaTaM MCCIIEN0BaHNUS;

coOnrofarh mnpaBuia O€30HacCHOrO TpyAa IMPU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4EOHO-UCCIENOBATENbCKOM M TMPOEKTHOW JESATENbHOCTH C
UCTOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOTo 000pYyJOBAHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIONIb3Ys
¢du3nyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BHIOMpATh (PU3UUECKYIO
MOJIeb, BBIACNATh (U3NYECKUE BEIMUMHBI U (OPMYJIbl, HEOOXOAMMBIE A €€ pelleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LEMNOUYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (DU3UUYECKUE SIBJICHHUS;

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yueOHOH u
HAYYHO-TIOMYJISIpHOH HMH(OpMAIMM, MOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJyYaeMyro HH(pOpMaIHIo;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHnuH ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOHCTBAMU, IS
COXpaHEHHUs 3/10pPOBbs U COOIIIOIEHNS HOPM IKOJIOTHYECKOTO TTOBEJCHHS B OKpY>KalolIel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLHATBHBIX POJICH, IUIAHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeieisaTh OOS3aHHOCTM W IJIAHUPOBAaTh JAEATENbHOCTh B
HECTAHAAPTHBIX CUTYallUsX, aJJlEeKBaTHO OLIEHMBATh BKJIAJ Ka)IOrO0 W3 YYaCTHHKOB TPYIIBI B
pelLIeHne paccMaTpuBaeMoil MPoOIIEMBI.

K xonmy oOyuenust B 11 Ki1acce npeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:



JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TEXHOJIOTHM, B IIPAKTUYECKOU
NeSITeILHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOIN KAPTHHBI MUPA;

VUUTBHIBATh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJAENeil: TOYeYHBIN
JNEKTPUYECKUN 3apsii, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETIb ATOMHOTO sI/Ipa MPU PEeLIeHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKHUE SBJICHUS (IIPOIECcChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JCHCTBUS TOKAa, B3aHUMOJCIHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JACHCTBHE MarHUTHOTO TMOJS HA MPOBOJHUK C TOKOM U JBWKYIIMHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacIpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HUHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBETa, JUCIEPCUsi CBeTa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M HCKYCCTBEHHASI PAIMOAKTUBHOCTB;

OIMCBHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IUYHBIX CPEN) U JICKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKHE BEIMYUHBI: DSJICKTPUUECKUN 3apsl, cuja TOKa, DIEKTPUYECKOe
HaIpsDKEHUE, SJICKTPUIECKOE COIPOTUBIICHNE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs CHIIa,
pabora TOKa, MHIYKIHMS MarHUTHOTO TOJs, cWia Amrmepa, cwia JlopeHna, WHIYKTHBHOCTD
KaTYIIKH, SHEPTUsi 3JIEKTPUYECKOI0 M MArHUTHOTO MOJeH, MepuoJ M YacTtoTa KojeOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHja TOKa B MPOLECCe TapMOHUYECKUX JIEKTPOMArHUTHBIX
Koyie0aHni, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIa JIMH3BI, MPU ONHCAHWUH TPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOIB3YEMBIX BEIHYUH, WX OOO3HAYECHUS W CIUHHIIbI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIHUMHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAHTOBBIE SIBIEHUS U TMPOLIECCHI, HUCMONb3Yys (PU3NUECKue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, YHEPrHS U
UMIYyNbC (OTOHA, TEPHOJ MOJIypacraja, JHEPTus CBSI3M AaTOMHBIX sIep, HpPU OMUCAHUU
NOPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, MX OO0O3HAUYeHUs u
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIISITH 3HAYCHNE (PU3NIECKON BETMUMHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IOCJIEAOBAaTENbHOTO W HapallIeIbHOTO  COETUHEHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH SJIEKTPOMAarHUTHOM WMHAYKUIUH, 3aKOH
NPSMOJIMHEHHOTO PAaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHHME OHWHImTEHHa 11 Qorodrddexra, 3aKOH COXPaHEHUs] HHEPTUU, 3aKOH
COXpaHEHHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 4YMCia, MOCTynarel bopa, 3aKOH paJunoaKTHBHOIO paclajaa, MpU 3TOM pPa3IndaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BHIPAKEHWE W YCIIOBHS (TPAHHUIIBL,
00JyacT) IPUMEHUMOCTH;

OTIpeNeNATh HANpaBJICHUE BEKTOpa MHAYKIMHW MAarHUTHOTO TOJSl MPOBOJHHUKA C TOKOM,
cuiiel Amnepa u cuibl Jlopenna;

CTPOUTH U OIUCHIBATH N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SIBJICHUM W IPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3ToM  (OpMYIHPOBATH
npobnemy/3agayy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh yYCTAaHOBKY U3
MPEeJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTDH OMBIT U POPMYIUPOBATH BHIBOIBL;



OCYILLECTBIIATh MpPSIMBIE U KOCBEHHBIE H3MEPEHUs (QU3UUECKUX BEJIWYMH, NPH ITOM
BBIOMPATh ONTHMAJBHBIM CIIOCOO W3MEPEHUsT M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHpOBaTh PE3y/IbTaThl MOJYYEHHOH 3aBHCUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKOB, [enaTe BBIBOABI IO pe3yjibTaTam
UCCIIEJOBAHMUS;

cobuoiaTh INpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOIr0 OSKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOM U  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHON (U3UYECKOH MOJAEIBI0, HCIOJB3Ys
¢u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBMS 337a4M BbIOUpPATh (PU3HUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE g €€ peLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MMOJyYCHHOTO 3HAUYCHUS (PH3MUECKON BEITMYMHBI;

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccyXIeHUI ¢ ONOpOi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCMOJIb30BaTh MPH pPEUIEHHH Y4eOHBIX 3a7ady COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUH JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAMH W TIPEACTABICHUS y4eOHOH W
HAYYHO-TIOMYJISIPHOW HMH(OpMAIMK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh M10JIy4aeMyto HH(POPMALUIO;

OOBSICHATH MPUHIUIBI IEHCTBUS MAIIKH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyaTh
YCIIOBHS UX 0€30IMacHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(QHU3UKOB B Pa3BUTHE
HaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETHUYECKHE 3HAaHUSA 1O (U3MKE B TOBCEJHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHUsI 3J0POBBS U COOIIOIEHHUS HOPM SKOJIOTHYECKOT0 TTOBEICHNS B OKPY’KaIOIei cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX pOJIeH, MIIaHNPOBaTh paboTy
TpYyMNIbl, palMOHAIBHO paclpelneNniarTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CUTYallHsX, aJeKBATHO OIEHHBATH BKJIAJ Ka)IOTO W3 YYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpUBAEMOil TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edso00.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kutiematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpijll()nféeliia;i.ru 17§41b72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS 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
[TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B bubmuorexa [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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https://m.edsoo.ru/7f41bf72

ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Kouun4yecTBo yacos Jlara JIeKTPOHHBbIE HU(POBHIE
Tema ypoxa Kontposabubie  IIpakTuueckue oGpa3soBaTeJbHbIe
n/n Bcero U3YyYeHUS
padoThbI padoThbI pecypcbl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [IOK
METO/IbI IIO3HAHKS OKPYKAOIIET0 MUPa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B hopMupoBaHuu
2 COBPEMEHHOM i)aquoﬁ K(szI/IHII; MHpa, B 1 bubmrorexa LIOK
. o https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.
OTHOCHUTEILHOCTh MEXaHUUECKOT'O bubnunoreka LIOK
3 1
nsrkenus. [lepeMerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSMOJIMHEWHOE 1 bubmuoreka [IOK
TBHKEHHE https://m.edsoo.ru/ff0c372e
5 CBoOonHOe majeHne. Y CKopeHue 1 bubnnorexa [JOK
CBOOOIHOIO MagECHUS https://m.edsoo.ru/ff0c39cc
7 KpusonmueliHoe nBuxkenue. J[BrmxeHue 1 bubmmnoreka HOK
MaTepUalIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHiun oTHOCcUTENBHOCTH [ anues.
8 I/IEICpI_LIII/IaHBHBIe cucreMsl orcuera. [lepBelii 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0c3be8
3ak0oH HproToHa
9 Macca tena. Cuina. [IpuHnun 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0c32e2
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Cynepno3uiuu cuil. Bropoit 3akox
Herorona miis MarepuanbHOM TOYKU

https://m.edsoo.ru/ffO0c3be8

10 Tpetuii 3akon HeroToHa niis bu6nmmorexa [IOK
MaTepualibHBIX TOYCK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BceMUpHOro TsaroreHus. Cuna bubnuorexa [IOK
TsokecT. [lepBas KocMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 Cuia ynpyroctu. 3akoH ['yka. Bec tena https://m.eds0o.ru/ff0c3e18
Cuia tpenusi. Koadduument tpenus.
13 Cuia cznpomBneI({qu:I r?pn I[BI/I)P;CGHI/II/I Tena Bubmnorexa LIOK
https://m.edsoo.ru/ff0c3f76
B KUJIKOCTH WJIH Tra3e
[ToctynarensHoOe U BpaliaTeiabHOe
14 JIBIDKEHHUE a0COJIFOTHO TBEPOTO TEa. bu6nmorexa LIOK
MowmenT cuibl. [Inedo cuibl. Y cinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPAOTO TEJIa
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI
15 MaTepHaJIbHBIX TOUEK. MIMITyIbC CUIIBL. bubmuoteka [IOK
3aKkoH COXpaHeHUs uMIynbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pa6ota u momHOCTh cuibl. Kunernaeckas
16 SHEPrus MaTIeI;)I/IaJ'IBHOI/IW Touku. Teopema bubmmorexa LOK
o https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KHHETUYECKOW IHEPTHH
[TorennnaneHas sHeprus. [loreHnnanbHas
17 SHEPTHs YIPyro aeGpopMUPOBAHHON bubnuotexa [JOK
npyxuHbL. [IOTeHIIMaTbHAS SHEPT U Tea https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3EMIIH
18 [ToTeHumanbHbIC M HETTOTEHIIMATbHBIC but6mmorexa [IOK



https://m.edsoo.ru/ff0c3be8
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cubl. CBS3b pa60T51 HCIIOTCHIIMAJIBbHBIX
CHJI C U3MEHCHHEM MEXaHHISCKOMN SHECPTUn
CHCTEMBI TeJI. 3aKOH COXpPaHCHUA
MEXaHUYEeCKOMH OHEPIrun

https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota «lccrnenoanme
CBA3HU pa6OTBI CHJIBI C UBMCHCHHUEM
MEXaHUYECKOM IHEPTUU TeJla Ha IPUMEpe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

20

21

22

KonTtponpsHast pabora o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
KHMHETUYECKOU Teopuu. bpoyHoBCcKOe
newkenue. Auddysus

XapakTep JABUKECHUS U B3aUMOICHCTBUS
YyacTull BeniecTra. Moiesu cTpoeHus
ra3oB, )KUJAKOCTEU U TBEPABIX TEI

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4dc?

23

Macca monekyn. KonnuecTBo BemiecTsa.
ITocrosannas ABoraapo

24

25

TemmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana remneparyp Llenscus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bubnmorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TemrepaTypa Kak Mepa
CpeHel KHHETHYECKOM SHEPTUur
JBUKEHMSI MOJIEKYJl. Y paBHEHUE
MenpeneeBa-Knaneiipona

but6mmorekxa [IOK
https://m.edsoo.ru/ffO0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaboparopHas pabota «Mccrnenoanue

28 3aBUCUMOCTH MEXIy ITapaMeTpaMu
COCTOSTHUS Pa3PEKEHHOTO Ta3a
29 N3onporiecchl B uaeaaibHOM ra3e u ux bu6nmmoreka [IOK
rpadu4ecKoe MmpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
BnyTpeHHss dHeprus TepMOAUHAMUYECKON
CUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI.
30 KomuyecTBo TermoTs! 1 padoTa. bubmmorexa LIOK
https://m.edso0.ru/ff0c5952
BuyTpeHHss1 SHEeprus 0IHOATOMHOTO
U7eaNbHOrO rasa
31 Buasl Teronepenaun bubmorexa HOK
https://m.edso0.ru/ff0c5¢36
Y ienbHas TEIIOEMKOCTH BEILLIECTBA.
32 Kgmzmecmo TEIUIOTHI TIPH Tgmonepenaqe. brbmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
33 I1epBbIil 3aKOH TEPMOJAUHAMUKHU U €r0 bubmuoteka [IOK
NpUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ffOc5efc
Heob6patumocTthb npoIieccoB B MpUpoOIE. bubmuoreka [IOK
34 .
Bropoii 3aKk0H TepMOIUHAMUKH https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictus u KI1J TrermoBoit bubmmoreka IIOK
MaIIiHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKOJIOTHYECKHEe MPOOIEMbI
TETUIOIHEPTETHKU
38 O6o6maromuit ypok «MomnekymsipHas bubmmnoreka [JOK

¢uznka. OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c6938
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KonTtponbHas pabora o Teme

39 «Monexynsipaas ¢puznka. OCHOBBI Bubmmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSL. Bu6mmotexa [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOcCOII0THAS U OTHOCUTEIIbHAS BIIAYKHOCTH bub6nmmoreka [IOK
BO31yXxa. HachimeHHbI# map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue u
42 amop(HbIe Teraa. AHU30TPOIHUS CBOMCTB bubmmoreka [JOK
KpHUCTaIoB. JKuaKue KpHCTalIbl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIIbI
43 [InaBnenue u xpucraumsanus. Y qesbHas Bu6moteka [JOK
TerioTa riasieHus. Cyoiumanus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHe TEIIOBOTrO OanaHca Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 OnekTpu3zanus Tel. JIEKTPUUECKUH 3apsi. bubnnorexa [JOK
JlBa BHIa SIIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
IIpoBogHMKH, TUINCSKTPUKH U
46 n(l))nyHSOBonHIfKH. 3a;§H COXpaHEHHUs bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3aps/ia
47 Bsaumonericteue 3apsnoB. 3akoH Kyinona. bubmuoreka [IOK
ToueuHbIl MEKTPHUCSCKUI 3apsi/T https://m.edsoo.ru/ff0c6ces
Hanpsk€HHOCTD 2JIEKTPUYECKOTO MOJIA.
48 Hpniuﬂn cynepnosnulfn ANEKTPUUECKUX Bubmmorexa IOK
. ) https://m.edsoo.ru/ff0c6df2
nosnieit. JInnum HanpsHKEHHOCTH
49 PaGora cui anexTpocTaTuuecKoro moJsl. bu6muoreka [IOK

ITorenmuan. Pa3HOCTEH TOTEHIINAIOB

https://m.edsoo.ru/ff0c6f00
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HpOBO[[HI/IKI/I W JUDJICKTPHUKU B

50 AJNEKTPOCTATUYECKOM I1OJIE. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JuanekTpudeckasi MpOHUIIAEMOCTh

51 OnektpoéMmkocTb. Konnencarop bubmmorexa LIOK

https://m.edsoo.ru/ff0c7126

59 DJEKTPOEMKOCTH IIJIOCKOT0 KOHJEHCATOPA. bubmuorexa [JOK
DHeprus 3apsKEHHOT0 KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlabopaTtopHast pabora "HU3mepenue
ANEKTPOEMKOCTH KOHIEHCAaTOpa"

[TpuHIMI NECTBYS U TPUMEHEHUE
KOHJICHCATOPOB, KOTIMPOBAILHOTO

54 amnmnapara, CTpyHHOro MpUHTEpa.
DJIeKTpOoCTaTUYECKas 3alIUTa. 3a3eMJICHUE
AIIEKTPONPUOOPOB
DNEKTPUYECKHUNA TOK, YCIIOBHUS €r0

55 cymectBoBanusl. [locrosunsiii Tok. Cuia
toka. Hampsikxenne. COnpoTUBIICHHE.
3akon Oma aJig y4acTka 1enu
[TocnenoBarenpHOE, MapaieabHOE,

56 CMEIIIAHHOE COEMHEHHE MMPOBOIHUKOB. bubmmoteka IIOK
JlabopatopHnast pabota «3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOBY»

57 PaboTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. bubnnorexa [JOK
3akoHn [Ixoyns-Jlenia https://m.edsoo.ru/ff0c7838
3axoH OMa 1715 TOJTHOM (3aMKHYTOM)

58 anekTpuueckoil nenu. Koporkoe bubnmnoreka [JOK

3aMblkaHue. JlaboparopHas padorta
«M3mepenne DJIC uCTOUYHMKA TOKA U €r0

https://m.edsoo.ru/ffOc7ae0
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BHYTPEHHETO COIPOTUBIICHUS

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD CONPOTHUBIICHUS

59
METaJJIOB OT TEMIEPATYPHI.
CBepXInpoBOAUMOCTh
60 DJIeKTpUYECKUi TOK B BakyyMme. CBOMCTBA
3JICKTPOHHBIX MTyYKOB
[MoynpoBoAHUKH, UX COOCTBEHHAS U
61 npuMecHas mpoBoaumMocTs. CBoiicTBa p— Bbu6moreka [JOK
n-riepexoa. [1oaynpoBOAHUKOBBIC https://m.edsoo.ru/ffOc84ae
IPUOOPHI
DIEKTPUYECKHIA TOK B PACTBOPAX U
paciiaBax 3JIeKTPOJIUTOB. bubmmoreka [JOK
62
DIEKTPOTUTHYECCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DIIEKTPUYECKUN TOK B rasax.
p N . bubmmoteka IIOK
63 CaMOCTOATENBHBIN 1 HECAMOCTOATENbHBIN
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DeKTpruYecKre IPHOOPEI M YCTPOMCTBA U
64 p pHbop y I;_[ bubnmorexa LIOK
HX IIPaKTHYECKOe IIpuMeHenue. [Ipasuna
p p p https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMaCHOCTH
65 0606 . 5 bubnuoreka [{OK
OOIIAIOIIUH YPOK «DJIEKTPOINHAMUKA
HISTOUHH YP PO https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «nekTpocratuka. [locTosTHHBIN bubnuotexa [JOK

AIIEKTPUUYECKHI TOK. TOKH B Pa3TUUHBIX
cpenax»

https://m.edsoo.ru/ff0c8a8a



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

PesepBublit ypok. KonTponbhas paboTa 1o

67 " "
TeMe "DIeKTpoAMHAMUKA

PesepBHbIil ypok. O000MIIarONIMil YpOK 110
temam 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68

bubnunoreka LIOK
https://m.edsoo.ru/ff0c8c56
bu6nmmorexa [IOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

