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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CPETHETO OOIIero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxe ¢ yaérom deaepaabHOn
paboueiil mporpaMMbl BOCIIUTaHUS M KOHIENIINY TpenoaBanus yuyeOHoro npeamera «Pusnka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOUMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HamnpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTUHBI Mupa oOyuaromuxcs 10—11 kmaccoB npu o0ydyenun ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PeaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: JTMUYHOCTHBIE, METANpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma no ¢pu3smKe BKIIOYAET:

e [UIAaHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay» 1Mo rogam o0yueHus..

®du3nka Kak HayKa 0 HauOoJiee O0IINUX 3aKOHAX MPUPOJIBI, BBICTYIAs B KAY€CTBE yU4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM /Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3ydaeMbIX
XuMmHel, ouonoruel, usmdeckoir reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOT UM
B cdepe SHEpreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepUaloB C
3a/laHHBIMM CBOMCTBaMH U Apyrux. M3ydyenue ¢pu3nku BHOCUT OCHOBHOM BKJIaJ B GOPMUPOBAHUE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HAYYHBII METOJ] TO3HAHUS ITPH BHIMIOJHEHUH UMHU Y4E€OHBIX UCCIICIOBAHUIM.

B ocHOBY Kkypca (u3MkH 17151 ypOBHS CpeHEro oOmiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3fesioB (M3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, TaKk U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnoyaraeT UCIoiIb30BaHUE TYMaHUTapHOTO
noTeHIMana (PU3NYecKoi HayKH, OCMBICTICHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HakOMCTBO C IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaK)Ke 00CYXAeHUs MPoOIeM palliOHAIBHOTO MPUPOIONOIb30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAaHUIAX MPUMEHUMOCTH TEOPHM, U ONUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucteMHO-[IeATEIbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PHU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
OPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4aCTHHUKaMU 00pa3oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE IPUMEHSATh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3fielia Kypcea,
TaKk U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromume BbIOOpa (DU3WYECKONW MOJENTH Il CUTYallMH TMPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3MKHU WM B YCIOBHUSIX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTeCTBEHHO-HAy4YHOro Lukia. B kabuHere ¢usuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o Gpu3nKe YIeHUIECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIMIOHHOE 000PY/I0BaHHE.
JleMoHCTpaniioHHOE  000py/I0OBaHWEe (POPMUPYETCSI B COOTBETCTBUU C TPHUHITAIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M OOECHEeUMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsI MCCIEOBAaHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHA.
JlaboparopHoe 00opyAOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1TabOpaTOpHOro O0O0OpyIOBaHMS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:
e (QopmupoBaHue HHTEpeca U CTpEeMJIEHUS OOy4aloUuIMxXxcs K HaydHOMY H3YYEHHUIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe TMO3HaHUA U (opMHUpOBaHHE
UCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBIICHHSIM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



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

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU M TEXHOJIOTHA.

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

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

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS NPAKTHUUECKUX pELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEHICHMs] Pa3IMYHBIX 33Jad C SBHO 3aJlaHHON (u3mueckoi
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

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

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

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CpEIHETO OOIIEro 00pa3oBaHUS
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 daca B Henenio), B 11 knacce — 68 yacos (2 vaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme mo (Gusmnke nepedeHb JadopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BHIOOp MpOBEACHHUs JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUS OKpyXxaroiuiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. [ paHHIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBHSI.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

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

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuuelinoe naBmxeHue. J[[BUkeHHEe MarepualibHOM TOYKM IO OKPYKHOCTH C
MTOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, IMHEIHAsA CKOpocTh. [lepron n yactora
obparenus. [lenTpocTpeMuTensHOE YCKOpEHHE.

TexHu4ecKkne yCTpoUCTBa U MPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U pEeMEHHBIC TIEPEeIayn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, WILTIOCTPAIIAS] KHHEMAaTUUECKUX XapaKTEPUCTHK ABUKCHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Hab6nronenue nBuxeHus Temna, OpOmeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagsnenue ckopocTy pu JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE
paBHbIE MPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBUKEHUU C HAYaIbHON CKOPOCTHIO,
PaBHOM HYIIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. I[lepsoiit 3akoH HeroTtoHa. MHepuuanbHbIe CUCTEMBI
OTCU€TA.



Macca Ttena. Cuna. [lpuHnun cynepno3uuuu cui. Bropoit 3akon HerooTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

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

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cuma
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBICHUS TIPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tea.

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

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.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

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

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynsc MaTepraibHOM TOYKH (Tea), CUCTEMBI MaTepUATbHBIX TOUeK. IMITynbc CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOH
DHEPIHH.

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

[ToreHnuanbHbple U HEMOTEHUHUANbHbIE CHIIBL. CBs3b pabOThl HENOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3ydenne aOCONMIOTHO HEYNPYroro yaapa € IMOMOINBIO JABYX OJIMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPrUd Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
Bbpoynosckoe nsuxenue. Auddysus. Xapaktep ABUKESHUS U B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJ U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mmosekyil. KonnuectBo BemectBa. [loctosHHas ABorajpo.

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

Mopenb uneanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEOpuu
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [llkama remneparyp KenbBuHa. ['a30Bble 3aKOHBI. Y paBHEHHUE
MenpeneeBa—Knaneiipona. 3akon [lansToHa. M3omporeccsl B MACAIBHOM ra3e ¢ MOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe NpenCcTaBICHHE H30IPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JHUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopnens onsira IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

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

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenne Macchl BO3/yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHHH 00béMa
KOMHATBHI, IABJIICHUS M TEMIIEPATYpPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucTteMa. BHYTpeHHsS 3HEprus TEPMOIMHAMUYECKON CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS SHEprusi 0lHOAaTOMHOTO
UJEaIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEII0EMKOCTB BellecTBa. KomyecTBo TEMIOTHI IPU TEIUIONEPEIAYE.

[TonsitTue 00 anuabatHoMm mnpouecce. [lepBbiif 3akoH TepMoauHaMmuku. [IpuMeHnenue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh npoieccoB B Mpupoe.

Tennobie MamuHbL. [IpuHIMNIGL 1eficTBUs TemToBbIX MamuH. [IpeoOpazoBanus sHEpTUn B
TeIIOBBIX MamuHax. KoaddunueHT mone3noro aerctBus TertoBoi Mamuuel. [{ukn KapHo u ero
KO3(PHUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTUUECKHUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpocTBa M IPAKTUYECKOE IPUMEHEHHME: JBUIATElIb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKE MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH 3Hepruu (TemrepaTyphl) Tea Mpu Teruionepeaaye.

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

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yenbHOU TeMI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIOKHOCTh BO3/1yxa. HachlmeHHbIi map. YaenpHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCHMOCTh
TEMIIepaTypbl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannunueckue u aMmopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa U IIPAKTHYCCKOC IIPHUMCHCHUC: THUI'POMCTP H IICUXPOMETDP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUSA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

ONeKTpu3anusa Tel. OJIEKTpUYECKUH 3apsan. JIBa Buaa dSIEKTPUUYECKUX 3apsIO0B.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

BzaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHelid  anekTpUyecKud  3apsia.
Onektpuueckoe mnoine. Hampskx€éHHocTs anexkTpudeckoro mnons. [IpuHnum cymepno3unuu
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nois. [lorennunan. Paznocts notenmanos. [IpoBoaHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJ€. [{uanekTpudeckasi MpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. DJIEKTpOEMKOCTh IUIOCKOTO KOHAEHCAaTopa. DHEPrus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHUE D3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
anrmapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEL.



[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb 3JEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT IUIOIIA M IJIACTHUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. Y nensHOE COIIPOTHBIICHUE BEIIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

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

DIIEKTPOABUKYILAsA CHJIA M BHYTPEHHEE CONPOTUBIIEHUE MCTOUYHHMKA TOKA. 3akoH OMma 11
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DJNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpUYecKuii TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TPUMECHas MPOBOAMUMOCTh MOIYNPOBOJHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

DNEeKTPUUECKHI TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAS
JUcCoIanus. DIEKTPOIIN3.

DNIEeKTpUUYECKH TOK B razax. CaMOCTOSATEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHus.
ITna3zma.

TexHU4YecKre yCTpOMCTBA U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH JHOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

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

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue >IeKTpoABMKYIIEH cuiibl. KopoTkoe 3aMbIKaHHE TalbBaHMYECKOTO
AJIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHre CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

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

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



Nzydyenne kypca ¢usukm 06a3oBoro ypoBHsS B 10 Kjacce OCYIIECTBISETCS € Y4ETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHUKH, OHOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SIBIICHHE, Hay4HbIH (akt, rumore3a, (u3nyeckas BEJIMYMHA, 3aKOH, TEOpHs, HaOJIOJCHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX IPOCKIMU Ha OCH KOOPIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHUE B JKUBOW mpupojie, mudy3us, 0CMOC, TEIUI00OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHUE), SJICKTPUUYCCKHUE SIBJICHUS B
’KUBOU TIPUPOIE.

Xumusi: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIECTBA,
MOJISIpHAsE Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJ, KUIAKOCTEH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUIKCHUI C MCIOJIb30BAHHEM MEXaHU3MOB, YUET TPEHHUS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIONMIIBHUK, KOHUIIMOHEP, TEXHOJIOTUH MOJTYYEHHS COBPEMEHHBIX MaTE€PUaJIOB, B TOM YHUCIE
HAHOMATepUAJIOB, W  HAHOTEXHOJOTWH,  OJJCKTPOCTATHUYECKAas  3allluTa,  3a3eMJICHHUC
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, SJICKTpOHArpeBaTeibHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHOOPHI, TaJbBAHUKA.

11 KJIIACC

Pasnen 4. DiekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocrosiHHbIe MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
BekTop marauTHOM MHAyKIMH. [I[pyHIMN Cynieprno3niuy MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHON
uHayKuuu. KapTuHa aMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1osie TpOBOJHUKA ¢ TOKOM. KapThHa NMHMI WHIYKIIMM MarHUTHOTO IOJS
JUIMHHOTO TPSIMOTO MPOBOJAHUKA W 3aMKHYTOTO KOJIBIIEBOIO MPOBOJAHUKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHua, e€ MoOAynbp W HampaBieHHe. JIBW)KEeHUE 3apsHKEHHOM YacTULbl B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumsr JlopeHiia.

SIBneHne HNEKTpOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKILHH.
DNEKTPOABUKYILASA CUJIa MHIYKIMHU. 3aKOH 3JIEKTpOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe snexTpuueckoe mojie. DIEKTPOABUKYINAS CUJIA HMHIAYKIUHA B TMPOBOJAHHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM IIOJIE.

ITpaBuio Jlenua.

NHayKTUBHOCTD. SIBI€HHE CAMOUMHIYKIIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuueckne YCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHWE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIMKA MarHUTHOTO TOJIA.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

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

SIBiieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHbIE KO1EOAHUSA

KonebarenbHas cucrema. CBoOOJHBIE MexaHMueckue KojeOanusa. ['apmonuueckue
koneOanus. Ilepuon, dacrora, ammiautyga u  (asa kosebanuil. IlpyXMHHBITI MasTHUK.
Matematuueckuii MasTHUK. Y paBHEHUE TapMOHHUYECKUX KojeOanuii. [IpeBparenue snepruu npu
TapMOHHYECKHUX KOJIeOaHUSIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOTUs MEXIy MEXaHUYEeCKMMH ¢ 3JIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUsAX. BeIHyX/IeHHble MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHy)€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U HAIPSHKSHMUSL.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHE AIEKTPUUIECCKOW SHEPTHUH.
DKOJIOTHYECKHUE PHUCKH TIPU TPOU3BOACTBE JJEKTpodHEepruu. KymnbTypa HCIOIB30BaHUS
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHu4yeckue yCTpoOMCTBA M NPAKTUYECKOE MPUMEHEHHE: DJIEKTPUUYECKUH 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUECKUN
MasITHHK).

HabGnronenue 3aryxarmomnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcmumorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKA W HamlpsbKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

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

Mopeinb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

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

HccnenoBanue NEpEeMEHHOTO TOKa B LENM W3  MOCIENOBATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, yclloBUs pacrpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxmus
MEXAHUYECKUX BOJIH.

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

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHTanus BektopoB E, B, V B anexkrpomMarautHoit BonHe. CBOMCTBA 371€KTPOMarHUTHBIX BOJIH:
OTpakeHHE, MpeJIoMJIeHHe, nojspusauus, audpakuus, uHreppepenuus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

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

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIeH Cpeibl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Paaap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne otpakxeHus U IPETOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHny U AMPpakiuid MEXaHMUeCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
Kosie0aHui.

HccnenoBanne CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTpaK€HUE, IMpPEJIOMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

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

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

[Ipenomnenne cBera. 3aKkOHBI TMpEJIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTeib
npenomiieHud. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHBI yroa MOITHOTO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. CloxkHbIH cocTaB 6eroro cera. L{Ber.



ColOuparonue W paccewBaromue JHH3bL. ToHkas nuH3a. DOKycHOE paccTosHUE |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

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

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHUE, OTpaKEHHWE M IHpejoMieHue cBeTa. OnTuueckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6monenue qucnepcuu cBeTta.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHUTEILHOCTH
['paHuibl IPUMEHUMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlEHUE JJTUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIB. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPrHsl U UMITYJIBC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHu4yeckne yCTPOWCTBA M MpPAKTHUECKOE MpPUMEHEHHe: (POTOdaeMeHT, (POTOmaATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

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

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YPOBHS SHEPTruu Ha Apyroil. Buasl cnektpoB. CrieKTp ypoBHEH SHEPrUu aToMa BOJAOPO/Ia.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaanu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, I0KA3bIBAIOIIKE CII0KHOCTh CTPOEHUS siapa. OTKPBITHE PaIUOaKTUBHOCTH.
OmnsiTel Pesepdopna mo onpeneneHuio coctaBa paaoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
OeTa-, raMMa-u3NydeHus. BiausiHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzendepra—Banenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usznyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sipa.

Snepusle peakuuu. JleneHue U CUHTE3 SAEp.

SAnepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sACPHON
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OneMeHTapHbIe yacTullbl. OTKPBITHE TO3UTPOHA.

Metozap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHaMeHTaIbHbIE B3aUMOAeHcTBUS. EnquHCTBO hprsnueckoit KapTUHBI MUpA.

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

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIONIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH
Oransl pa3BUTHs aCTPOHOMUH. [IpHKIIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE ACTPOHOMUHU.



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

ConneyHas cucrema.

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

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

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
Bonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmtabHas ctpykrypa Beenennoii. MertaranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHHUM
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nomymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
TUYECKOH chepax AedaTeIbHOCTH YelI0OBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAayyHOW KapTHHE MHUpaA, posib (U3MUECKOH Teopuh B (POPMUPOBAHUU MPEACTABIECHUN O
¢bu3nyeckoil kKapTUHE MHUpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

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

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

Mamemamuxa: pelnieHue CUCTEMBbl ypaBHEHHUH, TPUTOHOMETpUYECKHe (DYHKIIMU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU NI0JI00MS TPEYTOJILHUKOB, ONPE/IesIeHNe TUIOIIAI TIIOCKUX (puryp u oo0bpéma te.

buonoeus: snexTpuueckue sIBICHUS B )KUBOM pUpoe, KojeOaTeabHbIe TBU)KEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU MIPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTa/NIM4YecKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKOMN peIETKH, CIIEKTPAIbHBIN aHAIN3.

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

Texnonozus: TAHANA DIEKTpOIEpenad, T€HEPaToOp MEPEMEHHOIO TOKA, 3JIEKTPOABUIATEND,
WHIYKIIMOHHAs TIe4b, pajap, pPaadoONpUEMHUK, TEICBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapesl.



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

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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yJIbTaThl OCBOEHUs yueOHOro mnpeamera «Du3uKa» JOJDKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUHM, COOTBETCTBYIOILMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOro  OOILEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IIEeCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TIPaKAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30oBaTeIbHON OpraHu3aluu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBLHBIMH HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

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

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKCHHUSM POCCHUCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OpPUEHTHPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AECATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIIOYAsl ICTETUKY HAYYHOTO TBOPYECTBA, MPHCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K Pa3IMIHBIM cpepaM nmpodeccHoHaATBHOM NS TeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpa30BaHMIO B 00JacTH (U3MKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJOTHUYECKOW KYJIbTYphl, OCO3HaHME TJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE JIEUCTBUI B OKPYXKAIOIIEH Cpejie Ha OCHOBE 3HAHUA LIeJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

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

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

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

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

METANPEAMETHBIE PE3YJIbTATHI

IMo3naBaTeIbHbIE YHHBePCATbHbIE yUeOHbIE AeiiCTBUS
Ba3oBbie jlornuecKne AeiicTBUS:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENENIATh ENIU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M IPOTHBOPEYHSI B pacCMaTPUBAEMbIX (DU3MUECKUX SBJICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPAaOOTy B YCJIOBHSX PEATBHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TIPY PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3zoBble ucciieqoBaTe/bCKHUe 1eHCTBUSA

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

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIIBLCKON M MPOCKTHOW JESITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOMCKY METOJIOB PELICHUS 3a/1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
PeoOpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YICOHBIX CHTYAIHMIX, B TOM YHCIIE TIPU CO3TaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTBI [T J0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHATM3UPOBATH MOJTYYCHHBIE B X0/I€ PEIICHHSI 3a/1a4H PE3yIbTaThl, KpUTHUECKU OIICHUBATh
UX IOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH B (HOPMYITHPOBATH COOCTBEHHBIC 3a/1a4U B 00Pa30BaTEIHbHON JACITEILHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PHU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

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



Patora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHbIX BUJOB U (DOPM MpeacTaBICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

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

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3Ha4YeHUs THPOPMAIIUH U LIEI€BON ayAUTOPUHU, BBIOMPAsi ONTUMAIIbHYIO (POpMY ITpeCcTaBICHUS
U BU3YaJIU3allHH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

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

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

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJB30BAaHUEM SA3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

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

IIPUHUMATh LEJIU COBMECTHOM JESATEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE TIOBEJIEHUE B pPA3IMUHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

Pery1siTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO ACATENBHOCTh B 00JacTH (U3WKHA U
ACTPOHOMMH, BBISBIISTH MTPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIAH PEIICHUS pacu€THBIX M KAa4eCTBEHHBIX 337134, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;
pacuMpsATh paMKH Y4eOHOT0 IpeMeTa Ha OCHOBE JIMUHBIX MPEITOYTECHUH;
JienaTh OCO3HAaHHBIN BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelLIeHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOcOOCTBOBATh (POPMUPOBAHUIO U TPOSIBIICHUIO SPYAULIUU B 001aCTH (PU3HUKH, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHHBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

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

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS IO UX CHUKEHUIO;

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

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

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

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B npouecce noctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOECHHUS IPOTrPaMMBbI IO pU3UKe AJis
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MMOHUMATh CBOE AYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aalTUPOBATHCS K IMOIIMOHAILHBIM U3MEHEHHSIM U MIPOSIBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

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

SMMATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE ApPYTHUX,
YUUTBIBATh €r0 MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

HNPEAMETHBLIE PE3YJIbTATHI

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

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B MPaKTUUYECKOU
JIeITEILHOCTH JIIOACH;

VYUTHIBATh TPAHUIIBl MPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHAasI
TOYKa, MHEPIUAIbHAS CHCTeMa OTCYETa, a0COMIOTHO TBEPIOE TEN0, WACATbHBIA Ta3, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TN, TOUCUHBIH AIEKTPUUECKUN 3apsi] NPHU pEelICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSIMOJMHEHHOE MABWKEHHE, CBOOOJHOE TMAaJCHHE Te,
JIBIDKEHHE 10 OKPY)>KHOCTH, HHEPITUS, B3auMoieicTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKECHHE,
CTpOEHHE KUIKOCTEH U TBEPIBIX Tell, K3MEHEHNE 00bEMa Tesl IPHU HarpeBaHUU (OXJIAXKIACHHUH),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJEHCAllWs, IUIABJICHHE, KPUCTAIIU3AlMs, KUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBS3b
MEXJy MapamMeTpaMu COCTOSHMS Tra3a B H30Ipolleccax, dJEKTpU3alus Tej, B3aHUMOJCiCTBHE
3apsoB;



ONKCHIBAaTh MEXAHUYECKOE JBIKEHUE, UCIOJb3Ys (M3UUYECKHe BEIWYMHBI: KOOpJIWHATa,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
OMKMCAHUU MPABUIILHO TPAKTOBATH PU3NYECKUIT CMBICIT UCIIOJIb3YyEMbIX BETUYMH, X 0003HAUCHUS
U eIMHULBI, HAXOAUTh (POPMYIbBI, CBSI3bIBAIOLINE NAHHYIO (PU3UUECKYI0 BETUYHMHY C IPYTHMMH
BEJIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢dusznueckue BEIMYMHBL: JaBlIEHUWE Tas3a, TeMmIepaTrypa, CpeAHssi KUHETHYecKas SHEeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEITHYHH,
uX O00O3HAYEHUS M EIUHHIBI, HAXOIUTh (POPMYIbI, CBS3BIBAIOIINE JNAHHYIO (PUIUYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NUYECKUE BEIWYUHBL: AIEKTPUUYECKUI 3apsll, dJIEKTPUUECKOE IIOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPAa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUECKUE TMPOILECCH U SBICHUS, HCIONB3YsS (DU3MUECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
PaBHOIPABHS MHEPIHATBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KHHETUIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO JIBUIKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsija, 3aKoH KysoHa, Ipu 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nnyarh yciaoBUsA UX O€30MaCHOTO MCIIOIb30BaHMs B TOBCEAHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOieMy/3anady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000py0BaHusl, TIPOBOAUTH OMBIT U OPMYITUPOBATEH BHIBO/IBI,

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (QHU3UUECKUX BEJIWYHMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PM3NYECKMMHU BEIMYMHAMH C UCTIOIb30BAaHUEM MPSIMBIX
U3MEPEeHUl, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH pPE3yIbTaThl IMOJYYECHHOMH
3aBUCUMOCTH (DM3MYECKHUX BEITMYMH B BUIE TAOIHII ¥ Tpa)uKOB, JeTIaTh BEIBOBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUSI,

coOmoiaTh MpaBuia 0€30MacHOro Tpyda MpH TNPOBEICHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENI0BATEICKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAlM3a YCIIOBHS 3aJaudl BHIOUPATh (PU3UYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEelIeHHUS,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,



peliaTh KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKU HEMPOTHBOPEUHBYIO IIETIOUKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

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

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

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTIeUeHUs
0€e301acHOCTH MpU O0paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMU, Uil COXPaHEHUS
3/10pOBbs U COOTIOACHUSI HOPM AKOJIOTMUYECKOT0 MOBEJCHUS B OKPYKaIOILEH CpeIe;

paboTaTh B TpyIIe C BHIIOJHEHUEM PAa3IMYHBIX COLUATBHBIX POJIEH, TUIAaHUPOBATh PaboTy
TPYONbl, palMoOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

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

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

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
AIIEKTPUYECKUH 3apsij, JIyd CBETa, TOUCUHBIN HCTOUYHUK CBETA, sJIEpHAsi MOJIENIb aTOMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJipa MPHU pelIeHnH (PU3NUecKUX 3ajay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus W TOJsIpU3alUsl CBETa, JMCIEpCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAs PaliOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBJIECHUS (IIPOIECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, BJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHIYKIMS MarHUTHOro Iouisd, cwia Amnepa, cuina JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHul, (OKyCHOE pacCTOSHME M ONTHYECKas CHUJla JIMH3bI, IPU OINHUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHBbIC KBAHTOBBIC SBJICHHUS W TPOIECCHl, MCIONb3Yysd (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M YacTOTa CBETAa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IoJypaclaja, SHEPrus CBS3M AaTOMHBIX sep, HPU ONMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHUS H



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

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHUMIBL: 3aKk0OH OMa, 3aKOHBI IOCJIENOBATEIBHOIO M MAPAUIEIBHOIO COEIUHEHUS
MPOBOJHUKOB, 3akOoH JDkoyms—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM  MHIAYKUMH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBeTa, ypaBHeHUE DHHIITeHA U1t oTOdPdEeKTa, 3aKOH COXPAHCHHSI SHEPTUHU, 3aKOH COXPaHEHUS
MMITYJIbCA, 3aKOH COXPAHEHMS JJIEKTPUUECKOrO 3apsija, 3aKOH COXPAaHEHMs MacCOBOIO 4YMCIIA,
nocTynaTel bopa, 3akOH paguMOaKTUBHOIO pacnajga, OpU 3TOM pa3jinyaTh CIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAKEHHWE M YyCIOBHUA (TpaHUIBI, 00JacTH)
MIPUMEHUMOCTH;

ONpENENATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

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

BBITIOJIHATh OKCIIEPUMEHTHI IO HWCCIIEAOBAHHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu dSToM  (HopMyIHpoBaTh
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py10BaHus, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISITh TpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MYECKUX BEIWYHH, NPH ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTaThl MOJTYYEHHOW 3aBUCUMOCTHU
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TpaduKOB, [elaTh BBIBOABI MO pe3yabTaTam
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 JKCIIEpUMEHTA, Y4E€OHO-UCCIIENOBATENIbCKOM UM TMPOEKTHOW JESATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (U3NYECKHE BEIMYMHBI M (OpMYJbl, HEOOXOAHWMBble s €€ pelieHus,
MIPOBOAMTH PAcU€ThI U OLICHUBATH PEATbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NUECKON BEeTHUNHBI,

peliatb KayeCTBEHHbIE 3aJayM: BBICTPAUBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO LEMOYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SIBIICHUS,

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUTSL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETallMd U TPEJCTABICHUsS Yy4eOHOW W Hay4dHO-
MOMYJISIPHON MH(POPMAIUH, TIOTYYSHHON U3 Pa3IMYHBIX HICTOYHUKOB, KPUTUYECKU aHATTM3UPOBAThH
MOJTy4aeMyto HHPOPMAIHIO;

OOBSICHATH IPUHITUIIBI IEUCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3Invarh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl O0ecTieueHus
0€301acHOCTH MpU O0paIIeHUH ¢ TPUOOPaMHU U TEXHUYECKUMHU yYCTPOHCTBAMH, /Uil COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM 3KOJIOIMYECKOT0 TIOBEACHHUS B OKpY Karolle cpesie;



paboTaTh B TpYIIIE C BHIIOJHEHUEM PA3IMYHBIX COLMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXJOI'0 M3 YYaCTHUKOB IPYyNIbl B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
Kouun4yecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe HpﬁaKaneCRne 06pa30BATEIBHBIE
padoThl padoTbI pecypes
Paznen 1. DUZUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
bubmuoreka [{OK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 1 hitps://m.eds00.ru/7f41bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuoreka [{OK
2.1 Kunemarka > https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
22 Jumanika ! https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubnuotexa [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 OCHOBEI TCPMOZHHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bu6muoreka [JOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 24

Pazgea 4. 3JIEKTPOJAUMHAMUKA



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

bubnmoreka [IOK

4.1 DEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 31eKTpUYecKuil TOK. ToKH 12 Bu6muoteka [JOK
' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Paznen 1. JIEKTPOJAUNHAMUKA
11 MaruauTtHoe nojie. DIeKTpOMarHUTHasI 11 5 3 bubnnorexa [JOK
' WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HJOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crIeIIUaTIBHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMeHTBI KBAHTOBOM ONTHKH 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO 5 bubmiorexa LOK

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



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

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa [IOK
' P P https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 7
Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 Obobmaiomee nosropenue 4 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA
1. T'.S. MskumeB. Yuebunk. @usnka 10.MockBa «IIpocsemenue» 2024
2. I'. . Mskumies. YueOnuk. @usnka 11.Mockba «lIpocBemenue» 2024

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

baHk 3aanuii U1 TEKYIIETo OIICHUBAHMS 110 ydeOHOMY mipenmMety «Du3uka». OCHOBHOE
obmee obpazoBanue / A.A. Skyra, E.JI. Kouepruna, H.A. 3arpannynas ; nmox pex. JILA.
[Mapmrytunoii. — M. : ®I'BHY «MHcTHTYT conepx)aHus U METOI0B 00ydeHus», 2024. — 107 c.

Cuctema OLIEHKHU JOCTHKEHUHN TJITAHUPYEMBIX MPEIMETHBIX PE3YJIbTaTOB OCBOCHUS YYEOHOTO
npeamera «dusnkay : Mmetoauueckue pekomenaanuu / MLIO. Jlemunosa, A.YO. [lenTun. —
M. : ®I'bHY «MHcTuTyT cTpareruu pazsutus odpazoBaHus», 2023. — 99 c.

JlocTrxeHne MeTanpeIMeTHBIX Pe3y/IbTaTOB B PaMKaxX U3y4YeHUs PEIMETOB
€CTEeCTBEHHOHAY4YHOT0 0J10Ka (OCHOBHOE 00111ee 00pa30oBaHKe) : METOJUYECKHE PEKOMEHIAllUN
/ H.A. 3arpannunas, JI.A. [lapmryruna, A.1O. Ilentun, A.B. Tepemos. — M. : DI'BHY
«MHCTUTYT cTpaTeruu pa3BUTHs oOpazoBanusi», 2023. — 136 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
bubnuoreka nuppoBoro o0OpazoBaTeIbHOr0 KOHTEHTA
HOC Mos mkomna



NPHJI0KEeHHE

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHA OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KVIACC
Kon .
HpOBeEpsIEMOro IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJabTara
JleMoHCTpHpOBaTh Ha TpuUMEpax poib M MecTo (U3UKH B
101 (GhOpMHUPOBAHUK COBPEMEHHOM HAYYHOW KapTHHBI MHpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKU U TEXHOJIOTUI, B MPAKTUYECKOU AEATEIbHOCTH
JIonen

Y4UTHIBATh TPAHUIBI TPUMEHEHHS U3YUYEHHBIX (PU3UUECKUX MOIETCH:
MaTepuaabHas TOYKA, WHEPIMAIbHAS CHCTEMa OTCYETa, aOCOJOTHO

10.2 TBEPOE TEJI0, UJICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, )KUJIAKOCTEN 1
TBEPABIX TEJ, TOYCUHBIA JJICKTPUUECKUH 3apsii — MpH PEUICHUU
bu3HYecKuX 3a1a4

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJISPHO-KMHETUYECKOW TEOpPUH
CTPOEHHUs BEllecTBA M  3JIEKTPOJAMHAMHMKU: pPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOIHOE MaleHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI,
mud¢ys3us, OpOYHOBCKOE JBUKEHHE, CTPOEHHE KHUJIKOCTEH U
TBEPABIX Te€J, W3MEHEHHe o00béMa Tel MpU HarpeBaHUU
(oxJ1aX/IeHNH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHCallus,
IJIaBJ€HUE, KpUCTAIM3alMs, KWUIIEHHE, BIIAXKHOCTh BO3]yXa,
MOBBIIICHUE JABJIICHMS ra3a IPU €ro HAarpeBaHWU B 3aKPBITOM
cocyzle, CBS3b MEXKJIy IIapaMeTpaMH COCTOSIHMSL ra3a B
M30IIpolieccax; IJIEKTPU3ALUs TEJl, B3aUMOJICHCTBHE 3aps10B

10.3

OnuceiBaTh MEXaHUYECKOE JABI)KCHHE, HCIOIb3Ys (PU3NYECKUe
BEIIMYUHBI: KOOPJIUHATA, ITYTh, IEpEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, Cuila, HUMIOYIbC Tejla, KUHETUYeCKas JHEeprus,
MOTEHIMAIbHAS DHEPTUs, MEXaHW4ecKas paboTa, MeXaHW4YecKas
MOIIHOCTh, TPU ONHUCAHWU TPABHIBLHO TPAKTOBaTh (PUINYECKUI
CMBICJT HCTOJIb3YeMBIX BEJIWYWH, WX OOO3HAUYCHWUS] W €IUHUIIBI,
HAXOJUTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (U3NYECKYIO BETMUUHY
C APYTHUMH BETMYMHAMHI

10.4

OnwuceiBaTh M3Y4YEHHBIC TEIJIOBBIE CBOMCTBA TEM W TEIUIOBHIC
SBJICHUSI, WUCIONBb3ysS (U3UYECKHME BEIMYMHBL: JaBlIEeHHUE Trasa,
TeMmrepaTrypa, CpeaHsss KHHETHYECKas »JHEPrus XaoTHYECKOTO
JIBU)KEHUSI MOJIEKYJ, CPEIHEKBaJpPAaTUYHAsI CKOPOCTh MOJIEKYII,
KOJMYECTBO TEIJIOThI, BHYTpPEHHSA OJHeprus, padbora Trasa,
KO3 (PUIMEHT TOJNIe3HOr0 ACHCTBUS TEIJIOBOTO ABUTATEINS, TPH
OMHCaHUU  MPaBUIBHO  TPaKTOBaTh  (U3UYECKHH  CMBICI
UCIIOJIb3YEMbIX BEIUYHMH, UX O0O3HAYCHHS W E€IMHHIIBI, HAXOJUTh
bopMynbl, CBS3bIBAIONIME JaHHYIO (U3UYECKYI0 BEIMYHUHY C
JpYTUMH BETUYUHAM

10.5




10.6

10.7

10.8

10.9

10.10

OnuceiBaTh M3y4YEHHbIE 3JEKTPUYECKHE CBOMCTBA BEIIECTBA U
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3YS (U3NUECKUE
BEIMYMHBL:  DJICKTPUYECKMH  3apsil,  DJIEKTpUYECKoe  TOoJe,
HanpspKEHHOCTh I0JIs, MOTEHIMAaNl, Pa3HOCTh IOTEHLMAIOB; IPU
ONMCAaHUM  MPaBWIBHO  TPAaKTOBaTb  (PU3MYECKUH  CMBICI
UCIOJIb3YEMBIX BEIMUYMH, UX OOO3HAUEHUS U E€AMHMIIBI; yKa3blBaTb
(opMyIIbl, CBA3BIBAIOLIUE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMU
BEJIMYUHAMU

aHATM3UPOBaTh (PU3UYECKUE TIPOLECCHl W SIBJICHUSA, HCIIONb3Ys
(du3nyeckre 3aKOHbI U MPUHIMIIBL: 3aKOH BCEMUPHOTO TArOTeHus, |,
I1 u 111 3axons! HeroTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPruHy,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIIMII CYIIEPIIO3ULIUH CUJI, TPUHIIMIT
paBHOINpAaBUSl HHEPLUHUAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KHHETHUYECKYIO TEOPHUIO CTPOCHHUS BEIECTBA, I'A30BbI€ 3aKOHBI, CBSI3b
CpeHEel KMHETUYECKOW SHEPruu TEIUIOBOTO ABM)KEHUS MOJIEKYJ C
abCOJIIOTHOW TeMIlepaTypo, epBbId 3aKOH TEPMOJNHAMMKH; 3aKOH
COXpaHEHMs DJIEKTPUYECKOro 3apsjaa, 3akoH Kyiona; mpu stoMm
pas3inyath CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECcKoe
BBIPAXXEHHUE U YCIOBUS (TpaHMIIbl, 00JIaCTH) IPUMEHUMOCTHU

OOBSICHATD OCHOBHBIC TPUHIUIIBI JACHCTBUS MAIlUH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3Iu4aTh YCIOBUS HUX O€30MacHOro
WCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HU

BremonaaTh OKCIICPUMCHTHI 110 UCCIICIOBAHUTIO (1)I/ISI/I‘IGCKI/IX SIBJICHUMN
U TIPOLIECCOB C UCHOJIb30BAHUEM INPSAMBIX U KOCBEHHBIX M3MEPEHUI;
pu 3ToM GOopMyIUPOBAThH NMpoOIeMy (3a7ady) U TUIIOTE3y yueOHOTOo
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000pyI0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBisATh NpsSMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTUMAJBHBIM CIOCO0 M3MEpEeHUs U
UCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKHU MTOTPELIHOCTEH N3MEepeHUH

10.11

HccnenoBaTh 3aBUCUMOCTH MeXAy (U3MYECKUMHU BEIHUYMHAMHU C
WCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHH; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpPOBaTh pPE3yJAbTaThl IMOJTYYCHHON 3aBUCHMOCTH
(MBUYECKUX BEIMYMH B BUIE TAOIUI] ¥ TPaQHUKOB, JI€JIaTh BEIBOIBI IO
pe3ynbTaTaM UCCIEI0BaHUS

10.12

10.13

CobOmonate mpaBuiaa 0€30MacHOro TpyAa TMpPH  NPOBEICHUU
UCCIIEIOBaHUM B paMKax Y4eOHOTro DJKCIIepUMEHTa, Yy4eOHO-
UCCIIEIOBATEIbCKONW M MPOEKTHOM JeSITEIbHOCTH C UCIOIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BaAHUS

Pemate pacuérHbie 3a1aun ¢ SBHO 3aIaHHON (DU3HUECKON MOJECIIBIO,
UCTIONB3Ys (PU3MYECKHE 3aKOHBI W MPUHIUIBI; HA OCHOBE aHan3a
YCIIOBHS  33/1a4d  BBIOMpATh (U3UYECKYI0 MOJIENb, BBIICTATH
¢u3nueckre BeIUMYUHbBI U (POPMYITBI, HEOOXOAUMBIE IS €€ pelIeHus,
IPOBOJIUTH pacyéTbl M OLICHUBAaThb pPEATbHOCTh IOJy4YEHHOI'O
3Ha4YeHUs1 PU3UUECKOM BETHMUMHBI

10.14

Pemarp  KkadecTBeHHBIE  3aJauyd:  BBICTPAUBATH  JIOTUYECKHU
HENPOTUBOPEUHBYIO LIETIOUKY PACCYXACHU C OMIOPON HA M3YUYECHHbIE
3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UIECKHE SIBICHUS




10.15

Hcnonp30BaTh Mpu pelIeHUHd Y4YeOHBIX 33Jady  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTMU ISl TOWUCKA, CTPYKTYPHPOBAHUS,
UHTEPIIPETAlMM U TPEICTaBICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHOMN
uHpOpPMAaLIKH, TOTYYSHHOW U3 PA3IMYHBIX HCTOYHHKOB; KPUTUYECKU
AHAIM3UPOBATH MOJTy4aeMylo HH(OPMALIHIO

10.16

[IpuBOaUTH MpHUMEPHI BKJIA/A POCCUHCKUX U 3apyOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHECHHE MPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOPETHUSCKHE 3HAHUS MO (DM3HMKE B MOBCEIHEBHOM
KU3HU Juia  obOecriedeHusi 0€30MacHOCTH Tpu  OOpalieHuu ¢
npudopaMu W TEXHHYECKUMH YCTPOWCTBAMH, [UIS COXPaHEHHSI
3I0POBbSI M COOJIIOACHHMS HOPM SKOJOIMYECKOTO TIOBEICHHS B
OKpYXarolien cpene

10.18

11 KJIACC
Kon

NPOBEPSIEMOT0
pe3yJbTara

111

PaGoTaTh B rpynie ¢ BHIIOJIHEHUEM Pa3IMYHBIX COLUANBHBIX POJIEH,
IUIaHUPOBATh  paboTy TIpyHIbl, palUOHAIBHO pacHpenessiTh
00s13aHHOCTH W IUIAHUPOBAaTh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTYyallUsiX, aJeKBaTHO OLIEHMBATh BKJIaJ Ka)KJOT0 U3 YYaCTHHKOB
IPYIIBI B peLIEHUE pacCMaTPUBAeMON MPOOIEMBI

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero o0mero 00pa3oBaHus

JleMoHCTpUpOBaTH Ha TMpuUMEpax poJib M MeCTO (UBUKH B
(dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B PAKTUYECKOUN AEATEITbHOCTH
JIOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUPa

11.2

VY4uTBIBaTh IPAaHUILIbI IPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJIETIEH:
TOYEYHBIN JIEKTPUYECKHUN 3apsl, siiepHas MOJIENIb aTOMA, HYKJIOHHAs
MO/IEJIb aTOMHOT'0 si/ipa MPH peleHNH Gru3nyecKux 3aaay

11.3

PacrniozHaBath (puznueckue sBieHus (polecchl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB JJIGKTPOJUHAMHUKH W  KBAaHTOBOW  (DM3UKH:
AIIEKTpUYECKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JIEHCTBHS  TOKa,  B3aMMOJCHCTBHE  MAarHUTOB,
AIIEKTPOMArHUTHAs WHAYKIMS, JeHCTBUE MAarHUTHOTO TOJIS Ha
MPOBOJHUK C TOKOM M JBWKYIIUHCS 3apsl, SJICKTPOMAarHUTHBIC
KoJIeOaHUsT W BOJHBI, MNPSMOJIMHEHHOE pPAaCHpOCTPaHEHUE CBETa,
OTpakeHHe, TNpeJoMJIeHHue, UHTeppepeHuus, audpakuus U
NOJISIpU3aLUs CBETA, JUCIIepCHs CBeTa, (POToNeKTpuueckuil 3dexrt
(dpotorddexT), cBeTOBOE naBieHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOPOJa, €CTECTBEHHas M  HCKYCCTBEHHas
pPaZl0aKTUBHOCTD

11.4

OnucelBaTh M3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKUE,
MarHUTHBIE, ONITUYECKHUE, STEKTPUUECKYIO IPOBOUMOCTD PA3IUYHBIX
Cpel) U DBIEKTPOMArHUTHBIC SIBJACHUS (IIPOLIECCHI), HCHOIb3Ys
dbusznueckue BENUYMHBI: OJEKTPUUECKUW 3apsj, cujila ToOKa,
ANEKTPUUYECKOE  HaIpsSOHKEHUE, DBJIEKTPUYECKOE  COINPOTHUBIICHUE,
pasHocTh nmoteHnuanoB, DJIC, paboTta Toka, HHIYKIIUS MAarHUTHOTO
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noyist, cuna Ammepa, cuna JlopeHa, MHAYKTUBHOCTb KaTyILKH,
JHEPIUsl DJIEKTPUYECKOIO0 U MArHUTHOIO IIOJIEH, IEpUOJA U 4acToTa
KosieOaHUH B K0JIeOAaTeIbHOM KOHTYpE, 3apsi/i U CUJla TOKa B ITpoLiecce
TapMOHUYECKHUX  JJEKTPOMAarHUTHBIX  KojeOaHWi,  (oKycHOe
pacCTOsIHUE W ONTUYECKas CUja JIMH3BI, IIPU ONUCAHUM IPABUILHO
TPAaKTOBaTh (PU3UYECKUIl CMBICI HCIONBb3YyEeMBIX BEIWYHMH, UX
0003HaueHWs] W EAMHUIIBl; YKa3blBaThb (OPMYIIbI, CBA3BIBAIOIINE
JTAHHYIO (PU3UYECKYIO BETMUMHY C IPYTUMHU BeTUYUHAMHU

OnuchiBaTh M3yYEHHbBIE KBAaHTOBBIE SIBJIEHUS U  IPOLECCHI,
UCIOJb3Ysl (PU3MUECKHUE BEIUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MUMITYJIbC (HOTOHA,
[IepUo/ MoJIypacnazia, SHEprus CBsA3M aTOMHBIX sAJ€p; IIPU ONMCaHUU
OPaBHJIBHO TPAaKTOBAaTh (PU3UYECKHA CMBICT  HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAueHUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBSA3BIBAIOLIME JAHHYI0 (HU3UYECKYI0 BEJIMYMHY C JIPYyTUMHU
BEJIMYMHAMU, BBIYUCIIATh 3HaUeHHE (PU3MUECKON BEJIUYUHBI

11.6

11.7

AHanu3upoBath (U3NYECKUE TMPOLECCHl W SBJICHHS, HCIOIB3YS
¢u3nvecKkue 3aKOHBl M NPUHLOMIBL  3akoH Owma, 3aKOHBI
MOCJIE0BATEILHOTO U MapajuIeIbHOTO COCIUHEHUS MPOBOJHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 3JI€KTPOMArHUTHOM MHIYKIUH, 3aKOH
MPSAMOJIMHEHHOTO pacpOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHUSI CBETA,
3aKOHBI ~ TIPEJIOMJICHUSI CBETa, YypaBHEHUE OWHINTEWHA JIA
dororddekra, 3aKOH COXpaHEHHUS HHEPTUU, 3aKOH COXpaHEHUs
UMITyJbCa, 3aKOH COXPAHEHHS OJJIEKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHUsT MaccoBOrO 4Hcla, TMocTtynaTel bopa, 3akoH
pPaIMOaKTUBHOIO paclaja; TMph OTOM pa3jandyaTh CIOBECHYIO
(bOopMyITHPOBKY 3aKOHA, €T0 MATEMAaTHUYECKOE BBIPAKEHUE U YCTIOBUS
(rpanubl, 06J1aCTH) TPUMEHUMOCTH

OHpeI[CJ'ISITI) HAIpaBJICHUC BCKTOpAa HWHAYKIIMKW MArHuTHOI'O IIOJIA
IMPOBOJHUKA C TOKOM, CHJIbL AMnepa " CUJIbI HopeHua

11.8

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3AaBAEMOE IUIOCKUM
3€pKaJiOM, TOHKOW JINH301

11.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3HUECKUX SIBICHUN
U TIPOIIECCOB C MCIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHMUI];
pu 3ToM (GOpMYIHPOBATE IPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
DKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  MPEAJIOKEHHOTO
000py10BaHUs, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI

11.10

OcymiecTBiIATh OpsSAMblE W KOCBEHHBIE H3MEpEHHs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTUMAJBHBIM CIOCO0 M3MEpEHUs U
UCIIOJIB30BaTh U3BECTHBIEC METObI OLICHKH ITOIPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BEITMYHMH C UCIIOIB30BAaHHEM
NPSMBIX HM3MEPEHUM; IIPU HTOM KOHCTPYUPOBAaTh YCTAHOBKY,
(buKCUpOBaTh pe3yibTATHl MOJYYCHHOH 3aBUCHUMOCTH (PU3NYECKHUX
BEJIMYMH B BUJIE TAaOIMI U IPaUKOB, IeNIaTh BBIBOBI IO pe3yIbTaTaM
UCCIIEOBAHNS

11.12

CobmonaTe mpaBuia 0€30MaCHOTO TpyAa TMpPU TPOBEACHHUH
HCCIIeIOBaHUN B paMKax ydeOHOro »SKCIepUMEHTa, Yy4deOHO-
HCCIIEIOBATENIbCKON M TPOEKTHOM NEATEIBHOCTH C UCIIOIb30BAHUEM
W3MEPHUTEIBHBIX YCTPOMCTB M JIAOOPATOPHOTO 000PYIOBaAHUS




11.13

11.14

11.15

11.16

11.17

Pemate pacuérHble 3a1a4u ¢ SIBHO 3aJaHHON (PU3NYECKON MOJIEIBIO,
UCTIONB3Ys (PM3NYECKHE 3aKOHBI W MPUHIUIBI;, HA OCHOBE aHaIM3a
yCIOBUS 33/aud  BBIOMpaTh (DU3MYECKYI0 MOJENb, BBIACIATH
¢u3nueckre BeIMYUHBI U (POPMYITBI, HEOOXOAUMBIE IS €€ pelIeHus,
OPOBOANUTH PAacdY€Thl M OLEHHMBATh PEAITBHOCTh IOJIYYEHHOTO
3HA4YeHUs1 (PU3NIECKOM BETHMUMHBI

Pemate  KayecTBEHHBIE  3a/Jaud:  BBICTpaWBaThb  JIOTUYECKU
HEIPOTUBOPEUHBYIO LIETIOUYKY PACCYXACHUI ¢ OMOPOM HA N3yYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UIECKUE SBIICHUS

Hcnonp30BaTe MpHU pelIeHHMH Y4YEeOHBIX 33/7a4 COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl INOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPIIpETallMi U IPEICTaBICHUS y4eOHOW M HAy4YHO-TIOMYJISIPHOMN
uHpOpMaLH, TOJYYEHHON U3 Pa3InYHbIX UCTOUYHUKOB; KPUTUYECKU
AHAIM3UPOBATH MOJIYyYaeMyI0 HH(OPMALIHIO

OOBSICHATH NMPUHIUIIBI ACHUCTBUS MAIIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3nuyarh YCJIOBUS HUX O€30MaCHOTO HCIOIb30BAHHS B
MMOBCETHEBHOM KU3HHU

[TpuBOIUTE MPUMEPHI BKJIAJIa POCCUNUCKUX M 3apyOC)KHBIX yUEHBIX-

(1)I/ISI/IKOB B pa3BUTHUC HAYKHU, B 00BsICHEHHE MMpoOHECCOB OKPYIKAOIICTO
MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOopeTHUECKUEe 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HU JJig  oOecriedeHus: O€30MacHOCTH TIpH  OOpalieHUuH C
npubopaMM W TEXHHYECKUMH YCTpOICTBaMH, s COXpaHEHHUs
30POBBbSI M COOJIONIEHUS HOPM DKOJIOTHYECKOTO IOBENICHHS B
OKpY’KaIollleH cpeze

11.19

PabGotaTh B rpymmne ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYHNbl, PalUOHAIBHO  PACHPENEINATh
0053aHHOCTM M IUIAHUPOBATH JAEATENIBHOCTh B HECTAHIAPTHBIX
CUTYyallUsIX, a/IeKBaTHO OLIEHMBATh BKJIAJ KaXXJIOTO M3 YYaCTHUKOB
IPYNIIBI B PELIEHUE paccMaTpUBaeMOi poOIeMbl




NMPUWIOKEHUE

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
pa3jiena

2.1

Kox npoBepsiemoro
3JIeMeHTa

OU3NKA 1 METO/JbI HAYYHOI'O ITO3HAHU A

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

®uszuka — Hayka o npupojae. Hayuneie
METO/bl TO3HAHUS OKPYXKAIOIIET0 MHpA.

11 Pounpb sKcniepuMeHTa U TEOPUU B MPOLIECCE
MO3HAHUSI TPUPOABL. DKCIEPUMEHT B
¢busuke

MonenupoBanue (U3MUYECKUX SBICHUN U
MPOLECCOB. Hayunblie TUIIOTE3BI.
duznyeckue 3aKOHbI U TEOpUU. | paHUIIbI
NPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
[Tpunmun coorBerctBus. Ponb u mecto
¢u3ukn B (HOpMHpPOBAHUM COBPEMEHHOI
HAyYHOM KapTUHBI MHUPA, B MPAKTHUECKOI
NEATEILHOCTH JI0AeH

MEXAHUKA
##HPartitHKUHEMATHUKA

MexaHn4ueckoe IIBUKEHUE.
211 OTHOCHUTEIBHOCTD MEXAHUYECKOTO
nerxkeHus. Cucrema otcuéra. TpaekTopust

1.2

Ilepemenienue, CKOPOCTH (cpennsist
CKOpPOCTb, ~MTHOBEHHasi CKOpPOCTb) U
YCKOPEHHME MAaTEpUAIbHOM TOYKH, HX
MNpOCKIMKU Ha OCH CHUCTEMBI KOOPAHWHAT.
CnoxxeHue TmepeMenieHud U CJIOKEHUE
CKOpOCTEen

2172

PaBHOMepHOE U PaBHOYCKOPEHHOE
npsMoJIMHEeiHoe  JBMkeHue. ['paduxu
2.1.3 3aBUCHUMOCTH  KOOpJMHAT,  CKOPOCTH,
YCKOpEHHus, INyTH U  IepeMelIeHUs
MaTepuaIbHOU TOUYKU OT BpEMEHHU

CBoOoaHoe majieHre. Y CKOpeHue

214
¢BOOOIHOTO MaICHUS

KpuBonuneiinoe nBuxenue. PaBHomepHOe
JIBUKEHHE MaTepUaJbHOW TOYKH IO
2.15 OKPYXHOCTH. VYrioBas CKOpPOCTB,
JIMHeHas ckopocTh. llepumon u yacrora.
[{eHTpOCTPEMHUTEIILHOE YCKOPEHHE

TexHuueckrne yCTpOWCTBA: CHHIAOMETP,
2.1.6 JIBIJKEHHUE CHAPSAJIOB, LICTIHBIE U PEMEHHBIE
nepeavan




2.1.7

[Ipaktnueckue  pabotel.  M3mepenwue
MI'HOBEHHOH ckopoctu. MHccnenoBanue
COOTHOILICHUS MEXIy MyTSIMH,
IIPOUICHHBIMU TEJIOM 3a
MOCJIeI0BAaTEIbHbIE PAaBHBIE MPOMEKYTKHU
BpEMEHU npu PaBHOYCKOPEHHOM
JIBUKEHUM C HadallbHOM  CKOPOCTBIO,
paBHOM Hymto. HM3ydeHuwe JBHKEHUSA
mapuka B BS3KOW KUIKOCTH. M3ydeHue
JIBAYKEHUS Tela, OpOIIIEHHOTO
TOPU30HTAIILHO

2.2

##HParf## ITUHAMUKA

221

2.2.2

[IpuHiun  oTtHOcuTenbHOCTH — ['anmunes.
[TepBriit 3akoH HeroToHa. MHEpImanbHbIe
CHCTEMBI OTCUETA

Macca Tena. Cuna. [TpunHumn
CYNEPIO3UIHH CHII

2.2.3

224

2.2.5

2.2.6

Bropoit 3aKOH HrroTona I
MaTE€pUaIbHOM TOYKM B HHEPLHUAIBHOU
cucrteme orcuéra (MCO). Tperuii 3akoH
HprotoHa s MatepuanbHbIX TOYEK

3akoH BceMmupHOro TaroreHusa. Cuna
TsoKkecTH. [lepBasg KocMHuuecKkas CKOpPOCTb.
Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs
CKOJIbKEHUST M CWJIa TpPEHUs IOKOS.
Koaddurment TPEHUSI. Cuna
CONMPOTHUBIIEHUS TPU JABWKEHUU Tela B
YKHUJIKOCTH WJIM Ta3e

2.2.7

2.2.8

2.2.9

[ToctynarensHoe u BpalaTeabHOe
JIBIDKCHHE a0COJIFOTHO TBEPIOTO TesIa

MoMeHT CHJIBI  OTHOCHUTEIBHO  OCH
BpawmeHus.  Ilmewo  cunel.  YcnoBus
paBHOBecus TBEpAOro tena B UCO
TexHuueckne yCTpONCTBA: MOIIIUITHUKH,
JIBUKEHNE UCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[TpakTnueckue paboThI. N3yuenne
JIBUKEHUST  Opycka 1O  HaKJIOHHOMU
IUIOCKOCTH MOJ JEWCTBUEM HECKOJIBKHUX
cui. HccnenoBanue 3aBUCUMOCTH  CHJI
YIPYTOCTH, BO3HUKAIOINX B
nehopMUpyeMoil MpyKWHE U PE3MHOBOM
oOpasie, OT BEIMYUHBI UX Ae(opmMariuu.
UccnenoBanue  ycnoBuil  paBHOBECHS
TBEPAOrO TeJa, UMEIOIIETO OCh BPALIECHUS

2.3

##HPar###3AKOHbBI COXPAHEHMA B MEXAHUKE
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I/IMHy.]'II)C MaTCpHaHBHOﬁ TOYKHU, CUCTCMbI
MaTCpHraJIbHBIX TOYCK. I/IMHYJIBC CHJIBI U
HN3MCHCHHUEC UMITYJIbCA TCJIa

2.3.2
2.3.3

3akoH coxpaHenuss wumnyinsca B HCO.
PeaktuBHOE NBHXKEHUE

Pabora cuiiet

234

MOIIHOCTE CHJIIBI

2.35

2.3.6

Kunernyeckass »dHeprus MaTepUalbHON
TO4KHU. TeopeMa 0 KHHETUYECKON SHEPTUU

ITorenumanpHas 3Heprus. [loreHnnanbHas
3HEeprus  ynpyro  JaehopMHpPOBAHHOM
npyxuHbl. [loTeHnmansHas sHeprus Tena
BOJIN3H IOBEPXHOCTH 3eMJIU

2.3.7

[loreHManpHble W HENOTEHUMAIBHbBIC
cuibl. CBsi3b pabOThl HEMOTEHIUATBHBIX
CHUJI C '3MEHEHHUEM MEXaHU4ECKOM SHEepTUn
CUCTEMBbl  Tel.  3aKOH  COXpPaHEHUS
MEXaHUYECKON YHEPTrUuu

2.3.8

2.3.9

2.3.10

anyrI/Ie H HCYIIPYTIHEC CTOJIKHOBCHUS

TexHuyeckue  yCTpOMCTBA:  JIBUJKCHHE
paker, BOJIOMET, KOIEp, NPYKUHHBII
MTACTOJIET

[IpakTueckue pabotel. M3ydyeHue cBs3u
CKOpPOCTEM TeJI IpU HEYNpPYroM yaape.
HccnenoBanue cBs3M pabOThl CHIIBI C
WU3MEHEHHEM MEXAHWYECKOM DHEPIUU Tella

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPHU

3.11

OCHOBHBIE  TOJIOXKEHHUS  MOJIEKYJSPHO-
KUHETUYECKONM  Teopuu.  bpoyHOBCkoe
JIBUKECHHE. Huddysus. Xapakrep
IBWDKCHUST W B3aMMOJICHCTBHSI YaCTHII
BEIIIECTBA

3.1.2

3.13

Mogenu cTpoeHusl Ta30B, KUJIKOCTEH W
TBEPABIX TE€T U OOBSICHEHHE CBOWCTB
BEIECTBA HA OCHOBE DTUX MOJIENIEMN

Macca monekyn. KomnuecTBo BemiecTsa.
[TocTostHHast ABoraapo

3.14

3.15

TeroBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana remneparyp Llenbcus

Monens wupaeansHOro rasza. (OcHOBHOE
YPAaBHEHUE  MOJEKYISIPHO-KUHETUYECKON
TEOPHH HICATLHOTO Ta3a

3.1.6

AOGcontoTHas TeMmepaTypa Kak —Mepa
cpenHen KMHETUYECKON SHEpPruu
TEIUIOBOTO ABYKECHMs dacTull rasa. [llxama
temneparyp KenbBruHa




3.1.7

3.18

VpaBuenue Kianeitpona — Menzeneena.
3akon [lampToHa

l'azoBbie  3akoHbl.  M3ompoueccsl B
uaealbHOM  Tra3e C  IOCTOSHHBIM
KOJIMYECTBOM  BELIECTBA:  H30TEpMa,
u30Xx0pa, n3odapa

3.1.9

TexHudyeckue yCTpPOWCTBA: TEPMOMETD,
OapomeTp

3.1.10

[TpakTnyeckue padbotsl. U3MepeHne Maccol
BO3JyXa B KJIACCHOM KOMHATe.
HccnenoBanue  3aBUCHUMOCTH  MEXIY
rapaMeTpamMM COCTOSIHUSI Pa3peKeHHOTO
rasa

3.2

OCHOBbI TEPMOJMHAMMKU

3.2.1

3.2.2

3.2.3

3.24

TepmoanHamMuueckas cucTema.
BryTtpennss SHEprus
TEPMOIMHAMHUYECKONW CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUA

KonmuecTBo  temnotel w  pabora.
BHyTpeHHsIE ~ 3Heprus  OJHOATOMHOTO
UJICATLHOTO ra3a

Busl TEIUIONEepeIauu:
TETJIONPOBOJHOCTb, KOHBEKITHS,
H3JIYYEHHUE. TennoéMKkocThb Tela.
VYaenpHast  TEINIOEMKOCTH BEIIIECTRA.
Pacuér  kommuecTBa  TEIUIOTBI  IIpHU
Temioneperaye

ITepBbIit 3aKOH TEPMOIUHAMUKH.
IIpumeHeHue IIEPBOTO 3aKOHa
TEPMOJIVHAMUKH K M30IPOLECCAM.
['paduueckas nHTepIpeTanus padoThl raza

3.25

3.2.6

TerutoBble MamuHbl. [IpuHIUITBL AelCTBUSA
TeIJIOBBIX ~ MammH.  [IpeoOpa3zoBanmust
SHEPTrUuu B TETUIOBBIX MalinHax.
Koapdumuent  momesnoro  aeicTBus
(manee — KIIJ) TermoBoit MammHbl. [uki
Kapno u ero KIIJI

Bropoii 3aKOH TEPMOJTMHAMUKH.
HeoOpatumMocTh TpoIlecCCOB B TPHUPOJIE.
TermnoBele aBHUTATETH. OKOIOTHYECKHE
POOJIEMBI TETIIIOIHEPTeTUKH

3.2.7

TexHuueckue yCTpOMCTBa:  JABUTATEllb
BHYTpPEHHETO CropaHus, OBITOBOM
XOJIOAWJIBHUK, KOHJAUIIMOHED

3.2.8

[Ipaktnueckne  pabotel.  M3mepenwue
YAEIBHON TEILNTIOEMKOCTH

3.3

###Par###AT'PEI’ATHBIE COCTOSAHUMA BEHIECBA. ®A30BbIE

INEPEXO/IbI




3.3.1

3.3.2

[TapooGpazoBanue u KOHJICHCALIMS.
Hcnapenne u xkunenue. Y aeibHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCHMOCTH
TEMIIEPATypPbl KAIIEHUS OT JABJICHUS

AOCOIIIOTHAS ¥ OTHOCHUTEIIbHAS BIIAYKHOCTD
BO3Ayxa. HachllieHHbIH nap

3.3.3

Teépnoe Teno. Kpucramnmmueckue u
amop(dHbIe Tenma. AHU30TPONHUS CBOWCTB
KPUCTAJIJIOB. Kunkue KPUCTAJUIBI.
CoBpeMeHHbIe MaTepHabI

3.34
3.3.5

3.3.6

3.3.7

IInaBneHne m Kpuctaynusauus. Y aeiapHas
TeruioTa miasiaeHus. Cyonumanust

YpaBHeHUE TEIIOBOTO OanaHca

TexHudeckne yCTpPOWCTBA: TUTPOMETP H
IICUXPOMETpP, KAJIOPUMETP, TEXHOJOTUU
IIOJIy4€HUsI COBPEMEHHBIX MATEpUAJIOB, B
TOM qucie HaHOMAaTEpHaJIOB, "
HaHOTEXHOJIOTUU

[Ipaktnueckue  paborel.  M3mepenue
BJIQ)KHOCTH BO3JyXa

4.1

411

OJIEKTPOAMHAMUKA
###HPar#t##OJIEKTPOCTATUKA

OnexkTpu3auus Tell. DIEKTPUUECKUN 3aps.
J1Ba BHJ1a STIEKTPUYECKHX 3apsI0B

412

413

[IpoBoHMKH, JTUAJIEKTPUKU u
MOJTYTIPOBOTHUKH

3aKOH  COXpaHEHHUsl  DJIEKTPUUYECKOTO
3apsna

414

B3aumopeinctsue 3apsoB. 3akoH Kynona

4.1.5

Onektpuueckoe moiae. Hampsok€HHOCTH
AIIEKTPUUYECKOTO HOJISL. [punumn
cynepno3uiuu. JIMHUM HanpsHKEHHOCTH
AIIEKTPUUYECKOTO TOJIS

4.1.6

4.1.7

4.1.8

4.1.9

Pabora cuim 31MeKTPOCTATUYECKOTO TOJIS.
ITorennuai. PasHoCTh IOTEHIINAIOB

HpOBO)IHI/IKI/I n JUDJICKTPUKHU B
IHOCTOSAHHOM QJICKTPUYICCKOM TI0JIC.
JII/IBJ'IGKTpI/I'—IeCKaSI IMPOHUIIACMOCTD

DNEKTPOEMKOCT. Kongencarop.
DneKTPOEMKOCTB IIJIOCKOT0 KOHAEHCATOpa.
DHeprus 3apsyKeHHOI0 KOHJIEHCAaTopa

TexHUUeCcKHEe YCTPOMCTBA: 3JIEKTPOCKOIL,
AIIEKTPOMETP, AIIEKTPOCTATUYECKAS
3aluTa, 3a3eMJICHHE DSJIEKTPOIPUOOpPOB,
KOHJIEHCATOD, KCEPOKC, CTPYHHBIN
IIPUHTED




4.2

4.1.10

[Ipaktnueckue  pabotel.  M3mepenwue
ANEKTPOEMKOCTH KOHJEHCATOpa

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

421

4.2.2

VYcaoBUS  CYIIECTBOBAHUS TOCTOSTHHOTO
JIEKTPUYECKOr0 TOKa. VICTOYHHMKHM TOKa.
Cuia toka. I[TocTOIHHBII TOK

Hanpsokenune. 3akoH OMma uid  ydacTka
LeMH

4.2.3

4.2.4

DJICKTPHYECKOE COIPOTHBIICHUE.
VY aenbHOE CONPOTHUBIICHHUE BEIIECTBA
ITocnemoBareasHOE, napajiesibHOE,
CMEIIIAHHOE COCAMHEHHE IIPOBOIHUKOB

4.2.5
4.2.6

4.2.7

PabGora »snmekTpuyeckoro ToOKa. 3aKOH
Jxoyina — Jlenua

MOIHOCTB 3JIEKTPUIECKOTO TOKA
anekTpoaBrkymas cuia (nainee — 2JC) u
BHYTPCHHEE CONPOTHUBICHHE HWCTOYHUKA
Toka. 3akoH Oma U1 TOJTHOM (3aMKHYTOI)
ANEKTPUYECKON LEIH. Kopotkoe
3aMbIKaHHE

4.2.8

4.2.9

DJEeKTpOHHAs TMPOBOJUMOCTH  TBEPIBIX
METAJIJIOB. 3aBUCUMOCTH COIPOTHUBIICHUS
METaJIJIOB oT TEMIEPATYpPHI.
CBepXIpoOBOAUMOCTD

DnexkTpuueckuil Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

4211

4.2.12

[TonynpoBOIHUKH. CobcTBeHHAs u
npuMecHas IMPOBOANMOCTD
MOJIYITPOBOIHUKOB. CaoiicTBa p-n
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

OJIEKTPUYECKUI TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOLUALUS.
DJIEKTPOIIN3

DIIeKTPUUECKUI TOK B rasax.
CaMOCTOSTENLHBIN U HECAMOCTOSITENLHBII
paspsa. Paznmuunsie THUIIBI
CaMOCTOATENIBHOTO  pa3zpsiga. MonHus.
IIna3zma

4.2.13

TexHuuecKkue yCTpOWCTBa: aMIIEpMETP,
BOJITMETP, pPEOCTaT, HUCTOYHUKU TOKa,
AIIEKTpOHArpeBaTeIbHbIE npudopHI,
AIIEKTPOOCBETUTENIbHBIE puoOpHl,
TEPMOMETpP COIPOTUBIIEHUS, BaKyyMHBbII
JMOJ,, TEPMHUCTOPbl M  (OTOPE3UCTOPHI,
IIOJIYIPOBOJIHUKOBBIM TMOJI, TaJlbBAaHUKA




11 KJIACC

Kon
pa3jiena
4

4.3

4.2.14

Koanposepsiemoro
3JIeMeHTAa

[IpakTnueckue paboTHI. N3yuenue
CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.
N3mepenne DJIC MCTOYHHMKA TOKAa U €ro
BHYTPEHHETO CONPOTHUBIICHUS.
Habmnroienue snektposnuza

IIpoBepsiemble 3JIeMEHTbI
coJep:KaHusA

OJIEKTPOAMMTHAMUKA

###PartHH#MATHUTHOE I[1OJIE. D JIEKTPOMATI'HUTHA A

UHAYKLUA

43.1

ITocrostuHbBIE MAarHuThl.
B3aumoaelictBue HOCTOSHHBIX
MarduToB

4.3.2

MaruutHoe noJsie. Bektop marHuTHOH
uHAYKIMU. [lpuHoun cynepnosuiuu.
JIunuum marauTHOM MHAYKUMU. KapTuna
JUHAM MAarHUTHOM WHIAYKUHUHM ITOJS
MIOCTOSIHHBIX MarHuTOB

4.3.3

4.3.4

MarauTHO€E 1oJie TPOBOJHUKA C TOKOM.
Kaptuna auHME 1ons  JJIMHHOTO
NpSAMOr0 TMPOBOJHUKA WU 3aMKHYTOTO
KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C
TOKOM. OmbIT Opcrena.
B3aumoneicTteue  NMPOBOJHHUKOB €
TOKOM

Cunia Amriepa, e€ MOJyJb U
HarpaBlieHUE

435

4.3.6
4.3.7

4.3.8

Cuna JlopeHma, €€ Moaylb U
HarpasJieHUe. J[BUKEHUE 3apsyKEHHON
YacTUIbl B OJHOPOJHOM MAarHUTHOM
nioste. Pabota cuel Jlopeniia

SIBneHne 371eKTpOMarHuTHOM MHYKIIUN
[ToTok BeKTOpa MAarHUTHON WHIYKIIMH
QJIC 1503010%°911%078 3akoH
3JEKTPOMAarHUTHOM UHAYKIMU Papajaest

4.3.9

Buxpeoe snexrpuueckoe mnome. I/C
MHIYKIWH B IPOBOJIHUKE, IBHKYILIEMCS
MIOCTYIATEJIBHO B OJTHOPOJHOM
MarHMTHOM I10JIe

4.3.10

[IpaBuno Jlenna

4311

NHAYKTUBHOCTS. SIBnenune
camouHaykiuu. IJ1C caMOMHIyKIIUI

4.3.12

9HepFI/IH MAardMTHOI'O IIOJIA KaTYIIKH C
TOKOM

4.3.13

DJEeKTpOMAarHUTHOE I10JIE




4.3.14

TexHuueckrue ycTpoMCTBa: MOCTOSIHHBIC
MarHuThbl, 3JIEKTPOMATHUTHI,
AIIEKTPOJIBUTATEIIb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHIl, WHAYKIMOHHAsS
reyb

4.3.15

[Ipaktrueckue pabotel.  M3ydenue
MarHUTHOTO TMOJS KAaTYIIKU C TOKOM.
UccnenoBanue neicTBUS MOCTOSHHOTO
MarHuta Ha paMKy C  TOKOM.
Uccnenosanue SIBJICHUS
3JIEKTPOMArHUTHOW MHIYKIIUU

KOJIEBAHUMA 1 BOJIHBI

5.1

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE

5.11

KOJIEBAHUA

Konebarenbnass cucrema. CBOOOIHBIE
KoJIeOaHMsI. ["apmoHHnUecKkue
KoJieOaHusl. [Tepuon, 4acToTa,
amIuintyna u ¢aza KoneOaHui

512

513

[IpyXuHHBIH MasiTHUK.
MatemaTuueckuii MasiTHUK

YpaBHeHue FapMOHHYECKHUX
KoJIeOaHUH. Kunemarnueckoe u
JTMHAMHYECKOe OIHUCaHUE
K0J1e0aTeIbHOI 0 IBUKEHUS

5.14

5.15

[IpeBpamenue SHEPTUH pu
rapMOHHYECKHX KosebaHusix. CBs3b
aMIUTUTYJIbI ~ KOJIeOAHUW  MCXOIHOMU
BEJIMUMHBI C aMIUTUTyJaMHU KoJieOaHun
€€ CKOPOCTU U YCKOPEHUS

Konebarenbusiit koHTYp. CBOOOIHBIE
JJIEKTPOMArHuTHbBIE  KojebaHus B
UJeaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanoruss Mexny MEXaHWYEeCKHUMH H
JNEKTPOMArHUTHBIMU  KOJIEOAHUSIMH.
®opmyina Tomcona

5.16

5.1.7

3aKOH  COXpaHEHMs]  DJHEpPruu B
UJeaIbHOM KOJIe0aTeIbHOM KOHTYpe

BrinyxieHHbIe MeXaHHYJeCKHe
xonebanusa. Pesonanc. PesonancHas
KpHBas. BrinyxeHnbie
ANEKTPOMArHUTHBIE KOJIeOaHN .

5.18

[lepemennbiii Tok. CHHYCOMAANBHBIN
MEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKa.
AMIUTUTYIHOE Hu NEHUCTBYIOIIEE
3HAUYCHUC CHUJIBI TOKA U HaHpH)KeHI/ISI

5.1.10

Tpancdopmarop. IIpoussoxactso,
nepeaaya u notpebeHue




5.1.11

5.1.12

ANEKTPUYECKOM SHEPrUHu.

DKOJIOTHYECKHE pHUCKHU pu
MIPOM3BOACTBE HIICKTPUUECKOI SIHEPTHH.
Kynberypa WCIIOJIb30BAHUS
SJIEKTPOSHEPTUH B IMTOBCEAHEBHOMN
KHU3HH

TexHuueckue YCTPOMCTBA:

ceficMorpad, AIEKTPUYECKUN 3BOHOK,
JIMHUM 3JIEKTponepeaad

[Ipaktrueckue pabotel. McciaenoBanue
3aBUCUMOCTH nepuoja MaJIbIX
KojeOaHui Tpy3a Ha HUTU OT JJIUHBI
HATH U Maccel rpysa. MccnenoBanue
MEPEeMEHHOT0 TOKa B  IeNH U3
II0CJIEIOBATEIIHLHO COETMHEHHBIX
KOHJICHCATOPa, KaTYIIKH U PE3UCTOpa

5.2

#HHPartHMEXAHNYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

521

5.2.2

MexaHudeckue  BOJIHBI,  YCJIOBHUS
pacnpoctpanenus. [lepuon. Ckopoctb
pacripoCcTpaHeHHss € JUIMHA BOJIHBI.
HonepeqHLIe 1 IpOJ0JIbHBIC BOJIHBI

HHHPar## WnTepdepenuus u
JUQpakLus MEXaHUYECKUX BOJIH

523

5.24

3Byk. CkopocTe 3Byka. I'poMKocCTh
3ByKa. Beicora Tona. TemOp 3Byka

DNEeKTPOMarHuTHbIE BOJHBL. Y CIIOBUS
WU3JIyYCHHUS] DJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenraius Bektopos E, B u
U B DJJEKTPOMArHUTHOM BOJIHE B
BAKyyMeE

5.25

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaXkeHHe, HpeoMIICHNE,
MoJIsIpU3aLus, nrdpaxmms,
uHTEpPepeHIus. CkopocTb
JIEKTPOMArHUTHBIX BOJIH

5.2.6

[llxama  PIEKTPOMArHUTHBIX  BOJIH.
[IpumeHeHne 3JIeKTPOMAarHUTHBIX BOJH
B TEXHHKE U OBITY

5.2.7

[IpuHUHMIIBI paAMOCBSI3U U TEJIEBUICHHUSL.
Panmonokamus. DJIEKTPOMAarHuTHOE
3arpsi3HEHUE OKPYXKAIoLEen CpeIbl

5.2.8

TexHnueckue YCTPOWCTBA:
MY3bIKAJIbHbIE WHCTPYMEHTBHI,
yIIbTPa3BYyKOBas JMarHOCTHKA B
TEXHUKE W  MEAMIMHEe,  pajap,
paIuoONpUEMHUK, TEJIEBU30p, aHTEHHA,
tenedon, CBU-neun

5.3

HH#HPartH#OIITUKA




53.1

5.3.2

5.3.3

[IpsiMmonuHeiHOe  pacnpocTpaHEHHUE
CBETa B OJIHOPOJIHOM cpene. JIyu cBera
OTtpakeHue cBera. 3aKOHbI OTPAKEHUS
ceera. Iloctpoenne w300pakeHHii B
IUIOCKOM 3€pKajie

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS
ceera.  AOCONIOTHBIM  IOKa3aTelb
pEeTOMIICHUS

5.34

Iomnoe BHYTPCHHEE OTpaXKCHHE.
[Ipenenbubiii yron IIOJIHOTO
BHYTPEHHETO OTPaKEHUs

5.35

5.3.6

5.3.7

Hucnepcust cBera. CIll0OXKHBIM CcOCTaB
Oenoro ceera. L{Bet

Colwuparonue u paccenBaroue JMH3bI.
Tonkas nuna3a. DOKyCcHOE paccTOSTHUE U
OIITUYECCKAas cujia TOHKOU JIMH3BI.
[Toctpoenue M300paxeHH B
COOMPAOIINX U PACCCHBAIOIINX JTMH3aX.
®dopmysa TOHKOHW JTUH3BL. Y BEIUYCHHE,
JTABAEMOE JIMH301

[Ipeneinsr IIPUMEHUMOCTHU
F€OMETPUYECKON ONTUKH

5.3.8

5.3.9

5.3.10

5311

5.3.12

WNnurepdepennus cBera. KorepeHTHbIe
UCTOYHUKU. YCIIOBUS  HaOJIIOAE€HUS
MakCUMyMOB ¥ MHUHHMYMOB B
UHTEePPEPEHIIMOHHON KapTHHE OT IBYX
CUH(a3HBIX KOT€PEHTHBIX HCTOYHHUKOB

Hudpakuus ceta. [Audpaxmmonnas

pemérka.  YciaoBue — HAONMIOACHUS
[JIABHBIX MAaKCUMYMOB TIpU TaJCHUU
MOHOXPOMaTH4ECKOTO cBeTa Ha

TUGPAKIUOHHYIO PEHIETKY
[Tonsapuzanus ceera

TexHuuyeckue ycTponcTBa: OYKH, JIYIa,
¢doroanmnapar, NPOEKIIMOHHBIN anmapar,
MHUKPOCKOI, TEJECKON, BOJOKOHHAS
ONTHKA, JAU(paKIUOHHAs  peméTKa,
MOJIIPOU T

[Ipaktuueckne pabotel. I3mepenue
ToKazartesist MPEJIOMIICHUSI.
HccnenoBanue cBOMCTB n300pakeHU B
nuH3ax. Habmronenue aucnepcun cBera

DJIEMEHTHI CIIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

I'pannner IIPUMEHUMOCTH
KJIACCUYECKOW MeXaHMKu. IlocTynmaTel
TEOpUn OTHOCHUTEJIbHOCTH:

HWHBAPUAHTHOCTL MOAYJIA  CKOPOCTU




7.1

7.2

6.2

6.3

6.4

cBeTa B BaKyyMe, MPUHITATT
OTHOCHUTEJILHOCTA DWHINTENHA

OTHOCUTENBHOCTh  OJTHOBPEMEHHOCTH.
3amemyieHHe BPEMEHHM M COKpAIllCHHE
JUTAHBI
OHeprusi W HUMIYJIbC  CBOOOIHOM
YaCTHUIIBI
CBsi3b Macchl C SHEPTrUe U UMITYJILCOM
CBOOOJIHOM YaCTUIIBI. DHEPTUs TOKOS
CcBOOOIHON YaCTHUIIBI

KBAHTOBA ®13UKA

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

7.1.2

7.1.3

®otonel. dopmyna Ilnanka cBsA3M
9Hepruu (OTOHa C €ero 4YacTOTOM.
DHeprust 1 UMITYIIbC POTOHA

OTtkpsiTHE u HCCIIEIOBAHNE
dotoaddexra. OnbiTel A.I'. CTonerona.
3akoHb! potodddexra

YpaBHeHUE DOHHINITENHA s
dororddekra. «KpachHas rTpaHHIA»

dotorddexra

7.14
7.15

7.1.6

7.2.1

7.2.2

7.2.3

Hasnenne  cBera.  Omnwitel  I1.H.
JleGenena

XuMHuueckoe IeHCTBHE CBETA

TexHuueckue YCTPOMCTBA:
(dhoTodMeMeHT, POTOAATUNK, COTHEUHAs
OaTapesi, CBETOUO]T

CTPOEHUE ATOMA

Mogens atoma TomcoHa. OTBITEI
Pezepdopaa no uccnenoBanuto
cTpoenus aroma. [imanerapnas moaens
aroma

[Tocrynatet  bopa. M3nyuenue wu
noryiomeHue (GpoTOHOB HpU Tepexoje
aToMa C OJHOTO YpPOBHS JHEPrMM Ha
apyroi. Bunel  cnektpoB. Cnektp
YPOBHEW dHEPIUM aTOMa BOJAOPOAA

Bomnosrele cBoiicTBa yacTuil. BoiHEI 11e
bponns. KopnyckynsapHo-BOIHOBOMH
nyanu3M. Jludpakius 3JIeKTpOHOB Ha
KpHCTaJLIax

7.2.4

CronTaHHO€E n BBIHYKICHHOC
WU3JIy4YEeHHE. YCTPOHUCTBO W MPUHITUIT
paboThI azepa

7.2.5

TexHuueckue YCTPOWCTBA:
CIIEKTpaJIbHBIN aHamu3 (CIEKTPOCKOM),
Ja3ep, KBAHTOBBINA KOMIIBIOTED




7.3

7.2.6

7.3.1

7.3.2

[Ipaktrueckue pabotel. HabmroneHue
JIMHENYaTOro CreKkTpa

ATOMHOE A1PO

Mertoabl HaOMIOJACHUS W PETUCTPAIUU
3JI€MEHTaPHBIX YACTHUII

OTkpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna no ompeneneHuto cocraBa
paaroaKkTUBHOTrO m3nyueHus. CBolcTBa
anpda-, Oera-, raMMa-u3Ty4EHUS.
BnusHEe pagrioaKTUBHOCTH HA JKUBBIC
OpraHU3MBI

7.3.3

7.3.4

OTkpbITHE TPOTOHA U  HEUTpPOHA.
Hyxnonnast monens siapa I'eiizenbepra
— HWBanenko. 3apsg sapa. MaccoBoe
yucio sapa. M3orormsr

Anbda-pacnan.  DNEKTPOHHBIA |
MO3UTPOHHBIA  OeTa-pacman. ['amma-
u3JIyueHHe. 3aKOH PaJHMOaKTHBHOIO
pacrnazia

7.3.5

7.3.6

7.3.7

OHeprus CBA3M HYKIOHOB B sJIpeE.
SAnepusie cunbl. Jlepekt Macchl siapa
SAnepHele peakuuu. JleneHue U CUHTE3
snep

SAnepuslii  peaktop. TepmosiaepHbIN
cure3. [Ipobmembl U TEpCHEKTHBbHI
SIIEPHON SHEPreTHUKU. DKOJOTHYECKHE
ACIEKTHI IAEPHON SHEPTETUKH

7.3.8

OnemeHTapHbple 4YacTULbl. OTKpBITHE
II03UTPOHA. @yH/1aMEHTAIIbHbIE
B3aUMOJICUCTBUSA

7.3.9

TexHudeckue yCTpoUWCTBa: JO3UMETD,
Kamepa BunbCoHa, AEpHBIN peakTop,
aToMHast 6omba

7.3.10

[Ipaktuyeckue pabotsl. Mccienopanue
TPEKOB  YacCTHUIl (Mo TOTOBBIM
¢dororpadusim)

8.1

8.2

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHor0 Heb6a. Co3Be3aus, sipKue
3BE3ABLI, IJIAHETBI, WX  BHJIUMOE
B KCHUE

Conneunas cucremMa. IlmaneTsl 3eMHOM
rpynnbl.  [lmaHeTbI-TUraHTBl M HX
CIIyTHUKH,  KapJIUKOBBIE  IIJIAHETHI.
Mauble Tesa CoJIHEYHOH CUCTEMBI

8.3

Conane, Qorocdepa u armocdepa.
CoJiHeuHast aKTUBHOCTD

8.4

Hcrounuk sHeprun CoJiHIa U 3BE3]T




8.5

8.6

3BE3/1bI, MX OCHOBHBIC XapaKTEPHUCTHKH:
macca, CBETHMOCTb, panuyc,
TeMIIeparypa, HX B3aHMOCBSI3b.
JlnarpaMMa «CHEKTpaJIbHbIM Kjacc —
CBETHUMOCTE. 3BE3 bl [JIaBHOH
IOCICAOBATCIIBHOCTH. 3aBUCUMOCTh
«Macca — CBETHUMOCTB» IS 3BE3[
IJIABHOM MOCIICI0BATEIHLHOCTH

###Par###BHyTpeHHee CTpOoeHHUE 3BE3L.
CoBpeMeHHbIe MPEACTABIICHUS 0
MPOUCXOXKIEHUH U ABotorK CoJHITa U
3B€3]1. DTaIbI )KU3HU 3BE3]T

8.7

Mnineunsiii IIyre — nHama ['anakTuka.
CnupanbHasg crpykrypa l'anmaktuky,
pacmpeneieHue 3BE3J, Ta3a U IbLIM.
[Tonoxenne m nBuwxenune ConHuLa B
lanaktuke. Ilmockas u cdepuueckas
noacucreMsl ["amakTuku

8.8

Tumnel ramaktuk. PagmoramakThkun u
KBazapbel. YEpHbIE IBIpBI B  sApax
rajJakTUK

8.9

Bcenennas. Pacmmpenue BceneHHOM.
3akoH Xa0O0mia. PazOeranue ramakTuk.
Bo3spact u paguyc Beenennon, teopus
bonpmoro B3peiBa. Mogens «ropsdeit
Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmtaOHast cTpykTypa BceneHHoi.
MeraranakTuka. Hepeménnsie
po6IeMBbl ACTPOHOMUU




