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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CpPEAHErO 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxe ¢ yaérom deaepaabHOn
paboueii mporpaMMbl BOCITUTAHUS M KOHIIETILIMY MPETNoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1o (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pesyibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peau3allid MEXIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE IEJIM M3y4YeHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3UKH: TMUYHOCTHBIE, METalpeIMETHbIE, IPeIMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUpPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKM Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e conepxanue yuyeOHoro mpeamera «Pu3uKay» mo rogaM o0ydeHuUs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpY’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJIECHUH, U3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
nprUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOT UM
B cdepe SHEepreTuKH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, TOJYYEHUS HOBBIX MaTEpUaloB C
3a/laHHBIMU CBOMCTBaMH U Apyrux. M3yduenue ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B GOPMUPOBAHKE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (OpMHUpOBAaHUE YMEHUN MNPUMEHSTh
HaYYHbII METO/] MO3HAHUS ITPH BHIMOJIHEHUH UMHU YY€OHBIX MCCIIEJOBAaHUM.

B ocHOBY kypca (u3uKH 17151 yPOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEpPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3HMKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (QOpMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEUIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHImana (GU3NIecKoi HayKH, OCMBICTICHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33pEHUYECKUMU, HPABCTBEHHBIMHU U HKOJIOTHUECKUMU MPOOIIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonozcusayuu peasn3yercsi MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIBLHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.
Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (M3MKHA Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U IPUHLHUIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOpUH, A ONMCAHUS E€CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTteMHO-IeATENBHOCTHBINA MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHEIX paboT, KOTOphIE B MporpaMme Mo (GU3UKe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS yd4acTHHKaMU 00pa3oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHUS U OCHAIICHUs KabuHeTa ¢usuku. [Ipu sToMm
oOecrieunBaeTcs OBJAJACHHE OOYYAIOUIMMHCS YMEHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHKE yAENsSETCS PELISHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu saTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO,
MO3BOJIAIOIINE TPUMEHSATh U3YUE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3felna Kypcea,
TaK W HMHTETPUPYS 3HAHUA U3 pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE TMpOTEeKaHWs (PU3MYECKUX SBICHMM W TPOIECCOB B
OKpY’KaloIIeH XKu3HH, TpeOyromume BhIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecreueHno yaeOHoro mpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa3oBaHMs JOKEH M3ydaTbCs B YCIOBUAX MpPEIMETHOro KabuHeTa (PM3MKH WIN B YCIOBHSX
MHTETPUPOBAHHOIO KaOMHETa IMpeIMETOB €CTeCTBEHHO-Hay4YHOro Lukia. B kabuHere ¢usuku
JIOJDKHO OBITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHUE Ul BBINOJHEHHS YKa3aHHBIX B
porpaMMe 1o pU3MUKe yUYeHUYECKUX MPaKTHUECKUX padoT U IEMOHCTPAI[MOHHOE 000PYAOBaHNUE.
JeMoHCTpaniioHHOe  000py/0BaHUE (POPMUPYETCSI B COOTBETCTBUU C TPHUHIIUAIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10
¢u3uKe KIIOUEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHECHHH.
JlaboparopHoe 00OpyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopMmMupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOpHOro OOOpYyAOBaHUS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUsI GUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCA:
e (dopMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYYalOUMXCSd K HAyYHOMY HW3YYEHUIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJICTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOILIEHHS K OKPY)KAIOILINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pPe3ylbTaTa M3y4eHUsI OCHOB CTPOCHHS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUI O POIM (PU3UKU JUISI PA3BUTHS IPYTHX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkenne 3TUX Iesell o0ecreynBaeTcsl PelIeHHeM CIEAYIOMMX 33had B Ipolecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

npUOOpeTeHUE CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHSATh TEOPETUYECKHEe 3HAHUA i1 OOBSICHEHHS
busznyecKkux SBJICHWH B MPUPOJE U JIA NPUHATHS TMPAKTHUUECKUX pELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pEIICHHS pPAa3IMYHBIX 3aJad C SBHO 3aJaHHON (u3mveckoin
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJICKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJIaMU CaMOCTOSITETLHOTO IJIAHHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

CO3/IaHHE YCIIOBHH ISl Pa3BUTHSI YMEHUH MPOCKTHO-HCCIICIOBATEIIbCKOM, TBOPUECKON
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHb) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHHS
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme mo (Gpusmnke nepeyeHsb J1abopaTOPHBIX U MPAKTHUECKUX paboT

ABJIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEIb JEJIaeT BHIOOp MpPOBEACHMs J1a0OpaTOPHBIX padboT u
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

KoHTponb M olileHKa pe3ylbTaTOB OCBOGHMS Y4Y€OHOM TUCHMIUIMHBI OCYILECTBIISETCS
npernojiaBaTesieM B Mpolecce MPoBeIeHHs TabOpaTOPHBIX paboT, TECTUPOBAHUS, KOHTPOIBbHBIX
paboT, NMAarHOCTUYECKUX paboT, a TaKXKe BBIMOJIHEHHS] OOYYarOIIMMHCS WHAMBHIYaTIbHBIX
3aJJaHUM, IPOEKTOB, UCCIICAOBAHUM.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT 0 O3HAHMS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IPOIIECCE MO3HAHMS TPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue Gpu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (pU3MUYECKHX 3aKOHOB. [IpHHIINUIT COOTBETCTBHUSL.

Ponp m Mecto (u3uku B (OPMHPOBAHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
IIPaKTUYECKOU AEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. CloXKeHue nepeMenieHul u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJUHEHHOE IBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoOonHOe majeHune. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuueliHoe naBmxeHue. J[[BUkeHHe MarepualibHOM TOYKM IO OKPYKHOCTH C
MTOCTOSIHHOM 110 MOAYJTIO CKOPOCTBIO. YTJI0Bast CKOPOCTh, TMHEIHAsA CKOpOCTh. [leprnoa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHE.

TexHu4eckue yCTporCTBa U MPAKTUYECKOE PUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAIOB,
LEMHbIE U peMEHHBIC TIEPEeIAYn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOIeHHOTO O/ YTIJIOM K TOPU30HTY B TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO IBMXKCHHUS C IIEJIBIO OTPE/ICTICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE
paBHbIE MPOMEXYTKA BPEMEHU MPHU PABHOYCKOPEHHOM JBM)XEHHUH C HayalbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

N3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. Ilepsoiit 3akoH HeroToHa. MHepLManbHbIE CUCTEMBI
OTCU€TA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [71s1 MatepralibHbIX TOYEK.

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

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbXeHus, kadeHus ). Cuina Tpenust. Cyxoe Tpenue. Cuma
TPEHUSI CKOJIbXKEHUsI U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS TIPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BpalleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpONCTBA M IPAKTUYECKOE NPUMEHEHUE: MOJIIMIHUKY, JIBUXKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U NaJACHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Busl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yueHue ABM>keHUs OpycKa 110 HaKJIOHHOM MJIIOCKOCTH.

HccnenoBanyve 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

HNmnynsc MaTepralbHOM TOYKH (Tea), CUCTEMBI MaTepUATbHBIX TOUeK. IMITynbC CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHH.

[TorenuunanbHas sueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnuanbHble U HEMOTEHLMANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIHMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOINEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C U3MEHEHHUEM MEXaHMYECKOW SHEPruu Tena Ha
pUMepe PacTSKEHHs] Pe3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
Bbpoynosckoe asuxenue. uddysus. Xapaktep ABIKEHUS U B3aUMOJICHCTBUS YAaCTHI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJI M 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

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

Mopenb uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIAPHO-KMHETHYECKOW TEOpUHU
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lansTona. M3ompoueccsl B HI€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BeIleCTBa. ['paduueckoe mNpeacTaBICHHE H30IMPOLIECCOB: H30T€pMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME JTUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu  MOJIEKyI
OPraHUYECKUX COCTUHECHUM.

OnbITbl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mognens onbita IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HIUTIOCTPUPYIOLIas IPUPOLY NABJICHHS ra3a HA CTEHKHU COCya.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJIICHUS U TEMIIEPATYPHI BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
croco6b! e€ n3meHeHus. KonnyectBo TerioTsl U padota. BHyTpeHHsS sHEprusi 0JHOATOMHOIO
UJEABHOrO0 raza. Busl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IIyYeHHE. Y IeTbHas
TEII0EMKOCTH BellecTBa. KomyecTBO TEMIOTHI IPU TEIUIONEPEIAUE.

[Tonsitue o0 anumabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMUKH K H3omporieccaM. I papudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh mpoieccoB B MpUpoe.

Tennobie MamuHbl. [IpuHIUIBL KeHCTBUS TETIOBBIX MamiuH. [IpeoOpazoBanus SHEPTUU B
TeroBeIX MamuHax. KoaddumueHT nmonesnoro aecteus terioBoi mammabl. [ukn Kapro u ero
KO3(PHUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTUUECKHUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue ycTpoicTBa M MPAaKTUYECKOE IPUMEHEHHWE: JBUIAaTElIb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



H3MeHeHre BHYTpEHHEW SHEpPruu Tejia MpU COBEpLICHUH pPadOTHI: BBUIET MPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOT'O BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKe MyTEM TpEeHUs
(BuaCOIEMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazosvie nepexoovt

[TapooOpa3oBanue u KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIepaTypbl KUIIEHHS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIHS CBOMCTB KPUCTAILTIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lmaBieHue w KpucTaym3anus. Y aeiabHas
TeruioTa miasieHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUH ITOJYUCHUA COBPCMCHHBIX MATCPHUAIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.
JleMoHCTpanus KpuCTauioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenrie OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Ted. OJNEeKTpUyecKud 3apsan. JlBa Bua dJIEKTPUYECKUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

BzaumoneiictBue 3apsmoB.  3akoH  Kymona. TodeuHelii  anekTpUyeckui  3apsia.
Onektpruueckoe mnoine. Hampsok€HHocTh 3nexkTpudeckoro mnois. [lpuHnunm cynepno3unuun
ANEKTPUUECKUX MoJeH. JINHNKM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nos. [lorennuunan. Paznocts notenmanos. [IpoBoaHuku
U JUDJIEKTPUKU B HJIEKTPOCTATUYECKOM IToJie. JIunnekTprudeckast IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS dJIEKTPOMETPA.

B3anmopnencTBre HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TElL.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

Ju3IeKTpUKU B 3JIEKTPOCTATHYECKOM II0JI€.

3aBUCUMOCTb 3IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT ILIOMIA M IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

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

Hanpspkenue. 3akon Oma 1t ydacTka Leru.

DNeKTpUUecKoe COTNPOTHUBIICHUE. Y aensHoE COTPOTHBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37E€KTPUYECKOTO TOKa.

DNEKTPOABMKYIIAsl CHUJIa M BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) AnekTpudeckoit nenu. KopoTtkoe 3ambikaHue.

DNIeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKkuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NPUMECHas MPOBOJUMOCTh IOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBbIE TPHUOOPHI.

DNEeKTPUUYECKHI TOK B PACTBOpax M paciulaBax »dJEKTPOJMTOB. DIEKTPOJIUTHYECKAS
Juccoanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSITENbHBIA pa3psaa. MoHus.
ITna3zma.

TexHU4YEeCKHEe yCTPOMCTBA U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIH JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IAeKTPOABMXKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TalbBaHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3ydeHre CMEIIaHHOTO COSMHEHUSI PE3UCTOPOB.

N3mepenue 31eKTpoIBIXKYIIEH CUITbI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anekrponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCA C YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHUKH, OHOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, Hay4HbId (akt, rHmore3a, (u3WYecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, JTMHEWHAs (yHKIHS, Tapadoia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPpUYECKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTCHC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhI M WX IPOCKIMHM Ha OCH KOOPJWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII000OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHE), SJICKTPUUYCCKHUE SIBJICHUS B
’KUBOU TIPUPOIE.

Xumusi: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJICKYJ, MOJIb BEIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIMS, TalTbBAHHMKA.

Teoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, OapoOMeTp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUe IBMKCHHUI C UCIOJIb30BAHUEM MEXAHU3MOB, YUET TPCHUS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTrue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuWHa, OBITOBOM
XOJIOJMIIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHHU TOJTY4YCHUSI COBPEMEHHBIX MATepPHAaJIOB, B TOM YHCJIC
HAHOMATepUaJIOB, W  HAHOTEXHOJOTWH,  OJJCKTPOCTATHUYECKAas  3allluTa,  3a3eMJICHHUE
JNEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, 3JICKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MTPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. DiekTpoamHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMAcHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
MHAYKIMK. KapThHa TMHUI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 1nojie MpPOBOAHMKA C TOKOM. KapTuHa iIMHMM MHIYKIUMU MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBILEBOI'O IPOBOJHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHkeHHE 3apsKEHHOHW 4YacTHIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne HNEKTPOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLHH.
DNeKTpOoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH IEKTPOMAarHUTHON MHAYKInK Papazes.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABMKYILAS CHUJa MHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NHAyKTUBHOCTB. SIBJI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPHUMEHEHWE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE IEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHuY MHIYKIIMKA MarHUTHOTO TOJIS.

B3anmopencTre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH11a Ha HOHBI 3JIEKTPOJIUTA.

SIBiIeHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON WHIYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUmMHble KOJ1e0AHUS

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue KojeOanusa. ['apmonuueckue
koneOanus. Ilepuon, uacrora, ammiautyga u  (asa kosebanuil. IlpyXMHHBII MasTHUK.
Matematuueckuii MasTHUK. Y paBHEHHE FapMOHHYECKUX Konebanuid. [IpeBpaiiieHue s3Hepruu npu
TapMOHHYECKHUX KOJIeOaHUSIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€AJTHHOM
KOJIeOaTeIbHOM KOHType. AHAJOrus MEXIy MEXaHUYEeCKMMH ¢ 3JIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTUU B UICATLHOM KojeOaTenbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KojeOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHUsI.

[lepemennbiii Tok. CUHYCOMJANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHE AIEKTPUIECCKOW SHEPTHUH.
DKOJIOTHYECKUE PHUCKH TP TPOM3BOACTBE dJEKTpodHepruu. KymbTypa HMCHONBb30BaHUSA
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpoMCTBa M MNPAKTUYECKOE TMPUMEHEHHUE: DJIEKTPUUYECKUM 3BOHOK,
TeHepaTop MEPEMEHHOT0 TOKa, TWHUHU AJIEKTpoIepead.

Jlemoncmpayuu

Hccnenoanue mapaMeTpoB KoJie0aTenbHON CUCTEMBI (TIPYKHHHBIA MU MaTeMaTHYeCKUA
MasITHHK).

HabGnronenue 3atyxaromnmx Kojie0aHui.

WccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcmumorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopeinp TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

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

HccnenoBanue NEPEeMEHHOTO TOKAa B LENM W3  MOCIEN0BATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAacHUMHbIE 60IHbL

Mexanudeckue BOJIHBI, yclIoBUs pacrpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BonHbL [lomepeunble W mpomonbHble BONHBL. HWHTepdepeHnus u nudpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHs M3IIy4EHHUsS JJEKTPOMAarHUTHBIX BOJIH. B3aumMmHas
opueHTaus BektopoB E, B, V B anexkrpomMarautHoit BonHe. CBOMCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHME, INpeJoMJIeHHe, noispuzauus, audpakuus, uHTeppepeHuus. CkopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paINOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAroIIel Cpeibl.

TexHuueckue ycTpocTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yJIBTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusp.

Jlemoncmpayuu

OO0pa3zoBaHue 1 paclpoOCTPaHEHHUE ONEPEUYHBIX U MPOJOTIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmronenne orpaxkeHus U IPeIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakiii MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJIOM M YacTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPakK€HUE, MpEeIOMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonuHeliHoe pacpoCcTpaHEeHUE CBETa B OHOPOIHOM cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TMpEIOMJICHHUS CBeTa. AOCOJNIOTHBIM TOKa3aTesb
npenomieHud. [lonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yrojl MOJHOIO BHYTPEHHETrO
OTpaKECHHUSI.

Hucniepcus ceera. ClnoxkHbIH coctaB 6eroro cera. L{Ber.



ColOuparonue W paccewBalIIuMe JIUH3BI. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHue n300pakeHNi B COOUPAIOIIMX M PACCEHBAIOIINX
nuH3ax. @opmysia TOHKOM JIMH3BI. Y BEJIMUYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UCTOUYHHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIECHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHUYECKHE YCTPOWCTBA W MPAKTUYECKOE MPHUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PaKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEITHOE pacHpOCTpaHEHHE, OTPaKEHUE M TMperomiieHue cBeta. Onruueckue
IPUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/Ia.

HccnenoBanue cBONCTB U300paKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucnepcuu certa.

[TomydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Habmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHuibl TPUMEHUMOCTH KJIacCHUUECKOW MeXaHuku. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DWHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JIJTUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI.
CBs13b Macchl ¢ FHEPTUEH U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIbl. DHEPIUs OKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHsl U UMITYJIBC
dboToHa.
OtkpeiTue u wuccienaoBanne (oroadpdexra. Ombitet A. I'. CromeroBa. 3aKkoHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gporosdpexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHAYECKOE NEUCTBUE CBETA.



TexHu4YecKrne yCTPOWCTBA M MPAKTHUECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mogens atoMa. Iloctymnarel bopa. U3nyuenue u mornomenue GOTOHOB IpU MEpexoae aToMa ¢
OJIHOTO YPOBHS SHEPruu Ha ipyroil. Buasl cnektpoB. CieKTp ypoBHEH SHEPTUU aTOMa BOIOPO/IA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaau3M.

CHOHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Mopnuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6nronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HabGmronenue muHeRvyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, I0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopaa mo onpeneneHuto coctaBa paaroakTUBHOTO u3nydeHus. ColicTBa anbda-,
OeTa-, raMMa-u3NydeHus. BiusiHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmhaja.

OHeprus CBS3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jle@ekT macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sACPHON
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AI€PHON SHEPreTUKH.

OneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

@dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHcTBO (hr3nyeckoi KapTHHBI MUpa.

TexHUYECKHE YCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Oranbl pa3BuTUs actpoHomMui. [Ipukinangnoe u MUPOBO33pEHUECKOE 3HAUEHNE ACTPOHOMUH.



Bup 3Bé3anoro Heba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEePUCTHKH. JlMarpaMmma «CIeKTpajIbHbIN KIacC — CBETUMOCTbY. 3BE3/1bI INIaBHOM
IIOCJIEI0BATEIbHOCTH.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE3]  IJIABHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTanbl XKU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenne u nukenne Connua B ['anaktuke. Tumnbl
rajakTuk. PaguoranakTtiuky v kBa3apsl. YEpHBIE ABIPHI B SApaXxX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pazberanmwe ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe uzimyyeHue.

MacmrabHas ctpykrypa Beenennoii. MeTtaranaktuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJIOKEHHsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOTo nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U aCTPOHOMHHU B COBPEMEHHOM
HAayyHOW KapTHHE MHUpa, poib (U3MUECKOH Teopun B (OPMUPOBAHUU TPEACTABIECHUN O
¢buznyeckoil kKapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiiecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medsicnpeomemnsie nousamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMSL:
ABJICHUE, Hay4yHbIH (akT, rumores3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpUs, HaAOJIOJEHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMMH,
MpU3HAKU TI0JI00US TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: anexTpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHbIe TBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU MPUPOAE, ACUCTBUE paJiMalli Ha KUBBIE OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPEJCKA3AHNE 3€MIIETPSCEHUM.

Texnonoeus: TMHUM SJIEKTpONepeiad, FeHepaTop MEePEMEHHOIO TOKa, 3JIEKTPOJBUIraTeb,
WHIYKIIMOHHAs TIe4b, pajap, pPaadoONpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «Du3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3UIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OpHEHTAIlMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUI, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOro  OOILEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUENIOBEUYECKUX T'YMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEJIBHOCTh B MHTEpECAaxX TPaKIaHCKOIo OOILECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUN B 00pa3oBaTeIbHON OpraHU3ally;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSIMHU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEJICHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

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

5) Tpy10BOT0 BOCIUTAHUS

MHTEPEC K Pa3IMIHBIM cpepam nmpodeccHoHATEHOM e TEILHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oynyimied npodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJOTHUECKOW KYIbTYphl, OCO3HaHME TIJ00AIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIeJIeil
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTH HAYYHOU NIeATENbHOCTH, TOTOBHOCTh B IIpOIecCe M3YUeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIE0BATENbCKYIO IEATEIbHOCTh UHAUBUIyaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTeIbHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie jlornuecKne AeiicTBUS:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENENIATh IENU JISATEIILHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPHUU UX JTOCTHIKCHHUS,

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabareIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M BBINOJNHATH pPAadOTy B YCJIOBHSX PEATbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJICM.

ba3zoBble ucciieqoBaTe/bCKHe 1eHCTBUSA !

BIIQ/IETh HAYYHOW TEPMHHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEIBCKON M MPOCKTHOW JCSITEIHLHOCTH B 001acTh
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIFHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUIHBIX METO/I0B TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATEIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa30BaHUIO U IIPUMEHEHUIO B PA3JINYHBIX YICOHBIX CHTYAIHMIX, B TOM YHCJIC PU CO3TaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TMIPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BBIABUTATh
TUIIOTE3Y €€ pelIeHus, HAXOIUTh apIyMEHTHI [T J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B X0/I€ PEIICHHS 3a/1a4H Pe3yIbTaThl, KpUTHUECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTH B (OPMYITHPOBATH COOCTBEHHBIC 3a/1a4l B 00Pa30BaTEIHbHON JACITEILHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PH3HKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

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

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC UJICH, PEIJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLBIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIPETALNIO UHPOPMALIMK Pa3IMYHbIX BUIOB U (HOPM MpeACTaBICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, PeCypcocOepexKeH s, IPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MMacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUs HHPOPMALIUH U 1IeTIEBON ayTMTOPHH, BEIOUPAs ONTUMAIbHYIO (POpPMY MpEICTaBICHUS
U BU3YaJIU3allHH.

KoMMmyHuKkaTHBHbBIE YHHBepcalbHble YUeOHbIe JeliCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYallMid U CMATYaTh KOH(IMKTBHI;

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

MOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON paboThI;

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

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIIST POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3ybTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTh HOBBIE IPOEKTHI, OLICHMBATh WJIEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE IIOBEJIEHHWE B pPA3IMYHBIX CHUTYyalMsX,
HPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryisiTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUSA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO ACATENBHOCTh B 00JacTH (U3WKHA U
ACTPOHOMHH, BBISIBIISTH MTPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIbHO COCTABJIATH IJIAH PEIICHUs pacu€THBIX M KAadeCTBEHHBIX 3ajady, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMEeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;
JienaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBaTh €ro, Oparth Ha ceOs OTBETCTBEHHOCTH 3a
pelLIeHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOcOOCTBOBATH (POPMUPOBAHUIO U TPOSIBIICHUIO SPYAULIUU B 001aCTH (PU3UKH, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh IPUEMBI peIeKCUU 171l OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

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

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOiiero o0pa3oBaHus y OOy4YaIOIIUXCS COBEPUICHCTBYETCS 3MOIMOHATIBHBIM
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSL, BKIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OIMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTH)KEHUIO LENId U YCHexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHUE APYTuX,
YUUTBIBaTh €r0 MPH OCYIIECTBICHUN OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JIEMOHCTPHUPOBATh Ha MPUMEPaxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KAapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
JIeITEILHOCTH JIIOACH;

VYUTHIBATh TPAHUIIBl TPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHAas
TOYKa, MHEpIUAIbHAS CHCTeMa OTCUETa, aOCOIMIOTHO TBEPIOE TENO, WAealbHBIA ra3, MOACIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJN, TOUCUHBIM AIEKTPUUYECKUHN 3apsi] NpHU pELICHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKEHHE 10 OKPY)>KHOCTH, HHEPITUS, B3auMoieicTBHE Tel, T dy3us, OpOyHOBCKOE JIBIKECHHE,
CTpOECHHE KUIKOCTEH U TBEPIABIX TEJ, U3MEHEHUE 00bEMa TeN MPH HArpeBaHUM (OXJIAKICHHUH),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJICHCAllMs, IUIABJIICHUE, KPUCTAIIU3ALMS, KUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBILLICHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBS3b
MEXJy MapamMeTpaMu COCTOSHMSI ra3a B H30Ipolieccax, 3JIEKTpU3alus Tell, B3aUMOJEHCTBUE
3apsoB;



ONKCHIBATh MEXaHMUYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHEe BETUYMHBI: KOOpAMHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tela, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPIrHs, MEXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCTh; NpHU
OMKMCAHUU MPABUILHO TPAKTOBATH (PU3NUYECKUI CMBICIT HCIIOIb3YEMbIX BEJTMYNH, X 0003HAUCHUS
U €IMHULBI, HAXOAUTh (POPMYIbBI, CBSI3bIBAIONINE NAHHYIO (PU3UYECKYI0 BETUYHMHY C IPYTHMMH
BEJIMYUHAMU;

ONHKCHIBATh W3yYCHHbIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUSA, HCIIOJIb3YS
dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas OSHeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEPrus, padora rasza, KOd(pQUIHMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATEIS; IPU OTMMCAHUH MIPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uX O00O03HAYeHHWS U EIAUHHIIBI, HAaXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIMCHIBATh M3YYEHHBIC SJIEKTPUYECKHE CBOMCTBA BEUIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONB3YST (PU3NYECKUE BEIMYUHBL AJEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, UX OOO3HAUYECHUS U €IUHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SIBICHUS, MCIONB3yS (DU3MUECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemupHoro tarorenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHS UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
paBHOIIPAaBHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJEKYISPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEIHEH KWHETHYECKOW DHEPTUW TEIUIOBOTO JIBIKCHHS
MOJIEKYJ ¢ aOCOJIIOTHOM TemIepaTypoi, MEepBbIil 3aKOH TEePMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsa, 3aKoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYEeCKOE BhIpaK€HUE U YCIOBUS (TpaHUIlbl, 0071acTH) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHHH, TpU O3TOM  (HOPMYIHPOBATH
npoOeMy/3agady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT ¥ (POPMYITHPOBATH BBIBOJIBL;

OCYILIECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PU3UUECKUX BEJIWYHMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PM3NYECKUMHU BEIMUMHAMH C HCIIOJIb30BAaHUEM MPSAMBIX
U3MEPEHUl, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH pPE3ylbTaThl IMOJYYECHHOMH
3aBUCUMOCTH (DM3MYECKHX BEITMYMH B BUJIE TaOIHII ¥ rpauKOB, JeNIaTh BEIBOBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUS,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpHU TMPOBEICHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-MUCCIENIOBATEILCKOM UM TMPOEKTHOW JAEATENBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJIN3a YCIOBHS 337a4Hl BBIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (PU3NYECKHE BEIUYMHBI M (POPMYIBI, HEOOXOAMMbIE Ui €€ pEeLIeHHUS,
MPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



pelaTe KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMNOYKY
paccy>KIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M (PU3HUYECKHE SBIICHHS,

UCTIOJIb30BAaTh MPU PEIIeHUH y4eOHBIX 33/]]a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUT
JUId TIOUCKA, CTPYKTYpUPOBAaHMs, HHTEPIPETALUMU M NpPEACTaBICHUs Y4eOHOW U HaydHO-
HOMNYJISIPHOM MH(OPMaIUK, T0JIyYeHHON U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
NoJy4aeMyro HH(opMaIuio;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCII0JIb30BaTh TEOPETUYECKHE 3HAHUSA 10 (PU3HMKE B TOBCEJHEBHOM XKU3HHU JUI 0OecreueHus
0e301acHOCTH MpU O0pAILEHUH ¢ IPUOOPAMHU U TEXHUUYECKUMHU YCTPOHUCTBAMH, Ui COXPAHEHUS
3JI0POBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAOIEei cpejie;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IPYyNIbl, palMOHAIBHO paclpeneNsiTh OO0S3aHHOCTM U IJJAHUPOBaTh JEATENbHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAOLIUXCS YMEHUH:

JIEMOHCTPHPOBATh Ha TMpPUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBATh TIPAHMLBl TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TOo4YeyHbIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHHUK CBETA, siIepHasi MOJI€ b aTOMa, HYKJIIOHHAs
MO/JIeJIb ATOMHOTO sJIpa MPHU pelIeHnH (PU3NUecKUX 3ajay;

pacrio3HaBaTh (pU3MYECKHUE SBJIEHUS (IIpPOLecChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKLINS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM M JIBWXKYIIMHCA 3apsi,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCHIBATh M3YYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHBIE SBJIECHUS (IIPOIECCHI),
UCIONB3YS (U3NYECKUE BEIMYMHBL: DBJIEKTPUUECKUN 3apsl], cujaa TOKa, OSJIEKTPUUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIas CHUIa,
paboTa TOKa, MHIYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs JIEKTPUYECKOr0 M MAarHUTHOTO MOJIeH, MepHoJ M 4YacToTa KojeOaHHH B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CHjia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYUH, WX OOO03HAUEHUS U EIUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYMHAMU;

ONHUCBHIBATH M3YYEHHBbIE KBAaHTOBBIE SIBICHUS U IPOLECCHI, HUCMONb3Yys (U3NUEcKue
BEJIMYMHBI: CKOPOCTh JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEPrus CBSI3M AaTOMHBIX sep, NPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUS U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PU3NUECKON BETMUMHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCIONB3yS (DU3MUYECKHE 3aKOHBI U
OpUHLOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHEMHOIO paclpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHUE DHHIITEWHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsa, 3aKOH COXPaHEHHUS MAacCOBOIO 4YHCIIa,
noctynatel bopa, 3akoH paguOAaKTUBHOIO pacmajaa, OpU OSTOM pa3iIHvarh CJIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHHWE M YyCJOBUA (TpaHUIBI, 00JacTH)
IPUMEHUMOCTH;

OTIpEICNIATh HAIPaBJICHWE BEKTOpPA MHIYKIUU MArHUTHOTO TOJSi MPOBOIAHHMKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTh U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HU3MEpPEHHil: mpu dSToM  (HopMynHpoBaTh
npobiieMy/3aady U TUIIOTE3y yueOHOr0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEUI0KEHHOTO
000py10BaHus, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJIBL;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, IMPH ITOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeH U3MEPEHMUIA;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEIOBAHMSI,

coOnronarh mnpaBuia O€30MacCHOrO TpyAa IMPU HPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENLCKOM M TMPOEKTHOW JESATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacuy€THble 3aJaud C SIBHO 3aJaHHON (HU3MUECKOW MOJIENbIO, HCIONb3YsS
¢bu3nyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOMpATh (PU3MUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYCHHOTO 3HaUeHHS (PU3NUECKOM BETMYUHBI;

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HENMPOTHUBOPEUYMBYIO LIEMOUYKY
PacCyXXJIEHUI ¢ OTIOPOI Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUIs TIOUCKA, CTPYKTYpUpPOBaHMS, HHTEPIPETAUMU M NpPEACTaBICHUs y4eOHOW U HaydHO-
HOMYJSIPHOM HH(DOPMAITUH, TOJTyYEHHOH U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
MOJTy4aeMyto HHPOPMAIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB, pa3inyvaTh
yCIIOBHA UX 0€30M1aCHOTO MCIIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HU;

NPUBOAUTH MPHUMEPHl BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS M0 (PM3HKE B MOBCEAHEBHOM KU3HU [ OOeCTIeUeHus
0€301acHOCTH MpU O0paIIeHUH ¢ IPUOOPAMHU U TEXHUUYECKUMHU yYCTPOHCTBAMH, /Uil COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAroIlei cpejie;



paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIMANBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXK0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbnsie  IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 brbmmorexa LIOK
' ARLHAYE https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [IOK
21 Kuiemariica > L https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.2 1
Aluaiica 8 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPaHEHUs B MEXaHUKE 7 1 1 bubmoreia LIOK
' P https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 20
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 8 1 bubmuoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoteka [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

Uroro mo pazneny 23
Paznen 4. JJIEKTPOAUMHAMUKA
bubnunorexa LIOK
4.1 1
DueKTpoCTatitia 0 https://m.edsoo.ru/7f41bf72
. . bu6nmoreka [IOK
4.2 [TocTOSTHHBIN JIEKTPUUECKHUIA TOK. 7 https://m.edso0.ru/7f41bf72
4.3 Toku B pa3nu4HbIX cperax 3)
Utoro no pazneny 22
HToroBast KOHTpOJIBbHAs paboTa 1
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pazgen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosje. DJeKTpOMarHuTHas bubmuoreka [IOK
11 11 1 3
WHTKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [JOK
' KosieGaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bu6miorexa LIOK

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



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

bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3ZUKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 BuGmnorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Utoro no pazneny 7
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE
bubmuorexa [JOK
6.1 Obobumaroutee noToperie 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne ni/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

®dusuka — Hayka o npupoje. Hayunsie
METO/Ibl TO3HAHUSI OKPYKAIOLIET0 MUpa
Ponb u Mecto pusuku B hopMupoBaHuu
COBPEMEHHOM Hay4yHOI KapTUHBI MHUPA, B
MPAKTUYECKON JAESITeIbHOCTH JII0IeH

Mexanudeckoe JBMKSHUE.
OTHOCUTEIBLHOCTh MEXaHHUYSCKOT'O
nBwxeHusd. [lepemenienue, CKOpoCTh,
YCKOpEHHUE

PaBaomepHoe nBmxenue Ten. CKopocTs.
YpaBHeHHE paBHOMEPHOTO JIBUKEHUSI.

I'paduxu npsIMOIMHENHOrO paBHOMEPHOTO

JBHXXCHUA

CKopocTh MPU HEPABHOMEPHOM JIBHUIKEHUU.

MruoBeHHas ckopocTh. CokeHne
ckopocrei. [Ipsmonuneninoe
PaBHOYCKOPEHHOE JBH)KEHHE

CBobOoniHOe majeHne. Y ckopeHue
¢BOOOIHOTO ITaIEHUSA

Kpusonuneiinoe asmxkenue. J[prxenne
MaTepHaIbHON TOUYKH 110 OKPYKHOCTH.




(JIaboparoprast pabota Nel «3ydenwue
JIBIDKCHUS TeJIa TI0 OKPYKHOCTH)

10

[IpuHnIMn otHOCUTENBHOCTH [ anumes.
HNuepunansubie cuctemsl orcyera. [lepBoii
3akoH Heprorona

Macca tena. Cuna. [IpuHIun cynepno3uiuu
cuil. Bropoii 3akon HerotoHa st
MaTEepUAIbHON TOYKHU

Pemenue 3amau

11

12

13

Tperunit 3akoH HproTOHA [U1s1 MaTEpUAIIBHBIX
TOYEK

3aKoH BCCMHPHOI'O TATOTCHUA. Cuia
TAXKCCTH. HepBaﬂ KOCMHYCCKaA CKOPOCTb

Cuna ynpyrocru. 3akoH ['yka. Bec tena.
JlaGoparopHas pabota Ne2 «M3mepenue
KECTKOCTH MPYKUHBD»

14

Cuna tpenus. Koapdunuent tpenns. Cuna
COIIPOTHBIICHUS TPH IBHKEHUH TEa B
KHUJIKOCTH WA Ta3e

15

[TocTymarenbHOe U BpalaTeibHOE
JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea.
MowmenTt cuinl. Ilnedo cunel. YcmoBus
paBHOBECHS TBEPAOTO TENa

16

17

HNMnynsc MmaTepralbHOM TOUYKH, CUCTEMBI
MaTepHabHBIX TOYEK. IMIyIbC CHITBI.
3aKOH COXpaHEHUs NMITyJbca. PeakTuBHOE
JIBUJKCHHE

Pemenne 3agauy ua 3CU




Pabora cuinel. Momaocts. Mexannyeckas

18 SHEPrHs TeJla: MOTEeHIIUaIbHAs U
KHHETHYCCKas

19 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
JlaGopaTtophnast pabota Ne3 «M3yueHue

20 3aKOHA COXPaHEHUS MEXaHUYECKOM
SHEPTHUI

21 Pemenue 3amay ma 3CD

KonTtponsnast padora Nel mo teme
29 «Kunemaruka. /[unamuka. 3akoHbI
COXPAHCHHS B MEXaHHKE)

OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-

23 KMHETHYeCcKoi Teopuu. bpoyHoBckoe
neuxenue. Auddysus

24 Macca monekyn. KonnuectBo BemiecTa

o5 Cunel B3aumoeincTeus Mosekyi. CTpoenue
KUJKUX, TBEPJIBIX, Ta3000pa3HBIX TEI

26 Wneanwsusiii raz3 B MKT. OcHoBHoe
ypaBHeHue MKT

97 TermmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [lkana remneparyp Llenscus

08 YpaBHEHHE COCTOSHUS UACATHLHOTO ra3a.
T"a30BBIE 3aKOHBI

29 N3omnporieccrl B uaeaIbHOM ra3e u ux
rpaduueckoe npeacTaBIeHNe

30 JlaGopaTtopHnast pabota Ne4 «OmbiTHas

noBepka 3akoHa I 'eii-JIroccaka»




BryTpeHnHss dHeprus TepMOAMHAMAYECKOU
CHCTEMBI U CIIOCOOBI €€ U3MEHEHHUS.

31 KonudecTBo TermioTs! 1 padoTa.
BHyTpeHHss 3HEprus 0JHOATOMHOT'O
u/iealbHOro rasa

32 Bune! Tennonepenaun
VY nenbHas TEMI0EMKOCTb BEIIECTBA.

33 KonuyecTBo TEIIOTH pH TEIUIONepeiaye.
AnmabaTHBIN mporecc
I[TepBbIii 3aKOH TEPMOAMHAMUKHU U €r0

34 MIPUMEHEHHE K HU30MpolieccamM

35 HeoOpaTuMoCTh MpOLECCOB B IPUPOJIE.
Bropoii 3akoH TepMOAMHAMUKI

36 ITpunnun nevicrBus u KII/ TermoBoi
MaIIuHbI

37 Hukn Kapuo u ero KIIJI. Pemenue 3amau

38 DKoJ0oru4ecKue npooIeMbl
TETUIOIHEPTETHKH

39 O6o06matomuii ypok «MonexyspHas
¢uzrka. OCHOBBI TEPMOAMHAMUKI
Konrtponsnas padora Ne2 o treme

40 «MonexynspHas ¢puznka. OCHOBBI
TEPMOIUHAMHUKI

41 [TapooOpa3oBaHue U KOHIEHCALINS.
Hcnapenue n xunenue

4 AGCOIOTHAs M OTHOCUTENIbHAS BIaXXHOCTh

BO3/1yxa. HacelmeHHslit map




Teépnoe Teno. Kpucrammyeckue u
amopdHbIe Teaa. AHU30TPOITHS CBOMCTB

43
KpucTauioB. JKuIKue KpUCTalIb.
CoBpeMeHHbIE MaTepHaIIb

m [InaBnenue u xpucraumsanus. Y gesbHast
TeruioTa riasiaenus. Cyonmumanus

45 VYpaBHeHue TerIoBoro 6amaHca

46 DJIeKTpHU3alus Tell. DNEKTPUUECKUN 3apsil.
JIBa BHU1a AIEKTPUYECKUX 3apsA0B
[IpoBOAHUKH, AUIIEKTPUKHU U

47 MOJIYTIPOBOHUKU. 3aKOH COXPaHEHMUSI
AJIEKTPUYECKOTO 3apsaa

48 B3aumopeiictBue 3apsnoB. 3akoH KynoHa.
To4YeuHBIi 2JIEKTPUYECKUM 3apsiy
Hanpsi>k€HHOCTB EKTPUYECKOro MOJIs.

49 [IpuHUUIT CyNepO3UIIUH SIIEKTPUUECKUX
nosiel. JInHuu HanpsHKEHHOCTH

50 Pabora cun anexTpocTaTHuecKoro moJs.
ITorennuman. Pa3HOCTh MOTEHIIMATOB
[TpoBOAHMKY U AUDIIEKTPUKHU B

o1 AIIEKTPOCTATUYECKOM IIO0JIE.
JusnexkTpudeckasi IpOHUIIAEMOCTb

52 OnexrpoéMkocTs. Konnencarop

53 DNeKTPOEMKOCTh TIOCKOT0 KOHJIEHCATOPA.
OHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

54 [IpuHIMIT NEHCTBUS U IPUMEHEHNE

KOHACHCATOPOB, KOITMPOBAJIBHOTO aIlrapara,




CTpYHHOIO IIPUHTEpA. DJIEKTPOCTaTUYECKAS
3amuTa. 3a3eMIICHHE AIEKTPOIpruOopoB

55

56

57

58

KonTtponsnast padora Ne3 o reme
«INEKTPOCTATUKA»

DJIEKTPUUYECKUI TOK, YCIOBHUSA €TI0
cymectBoBanus. [locrosaunsiii Tok. Cuiia
toka. Hanpsbxkenue. ConpoTuBiieHUE. 3aKOH
OmMa Jyist yyacTka Lenu

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
Jlaboparopnas pabota Ne5 «3yuenue
CMEIIAaHHOTO COCTUHEHHMSI PE3UCTOPOBY

PaboTa 1 MOIIIHOCTB AJIEKTPHUYECKOTO TOKA.
3akoH J[xoynsa-Jlenna

59

3axoH OMa a1 OJIHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
3aMbIKaHHUE.

60

61

JlaGopatopHas pabota Ne6 «M3mepenue
O/1C uctouyHuka ToKa 1 €ro BHyTPEHHETO
COIIPOTHBIICHUS»

Pemenue 3amau

62

Kontponbnas padota Ne4 o teme «3aKOHBI
MIOCTOSTHHOTO TOKa»

63

DeKkTpudeckas IpOBOIUMOCTb Pa3IMYHBIX
BEIIECTB. 3aBUCUMOCTbH COTTPOTHBIICHUS
MPOBOJTHUKA OT TEMIIEPATYPHI.
CBepXxmnpoBOIUMOCTb




DNEKTPUUECKUN TOK B MOIYIPOBOAHHUKAX.

64 [IpumeHeHure moTyIpoBOTHUKOBBIX 1
puoOpOB

65 DNEKTPUUECKUH TOK B BaKyyMe. 1
DNEeKTpOHHO-TTyyeBas TpyoOka

66 DIIEKTPUUYECKUI TOK B )KUJIKOCTSX. 3aKOH 1
AIEKTPOIHU3a
DJIEKTPUUYECKUI TOK B Ta3ax.

67 HecamocTosiTenbHbII 1 caMOCTOSTENbHBIN 1
pas3psiibl

68 Wrorosas koHTpOJBbHAS paboTa 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. ®wusuka, 10 xknacc/ Mskumes I'.51., byxosues b.b., Corckuit H.H. nmox penaknueii
[Mapdentneroii H.A., Akironeproe obmectBo «M3marensctBo «IIpocBenieHne;,
2. ®wuswmka, 11 kmace/ Mskumes I'.J1., bByxosues b.b., Yapyrua B.M. nox penakuueii
[Mapdentneroii H.A., Aknroneprnoe obmectBo «M3narensctBo «IIpocBemenue;
3. PwivkeBuu A.I1. Coopruk 3am1a4 o pusuke, 10-11 ki

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

1. Mapon A.E., Mapon E.A.. ®usukal(0 ,11 kmaccax. JlugakTudeckue MaTepuanbl.- M.:
Apoda;

2. Temarudeckue KOHTPOJBHBIC U CAMOCTOSITENIbHBIC paboThl o pu3uke. 10k1_['pomiiena

3. ®wusuka. 10xi. CamocTosTEIbHBIE U KOHTPOJIbHBIE paboThl EproTkun E.C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. http://www.physics.ru/

http://www.fizika.ru/
http://www.it-n.ru/communities.aspx?cat_no=5500&tmpl=com
http://marathon.1september.ru/2008-04-03
http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab_raboty f.htm
http://somit.ru/index_demo.htm

https://www.getaclass.ru/

http://ege.fipi.ru/

. https://videouroki.net/

10. https://vpr.sdamgia.ru/

11. https://resh.edu.ru
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