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HHOACHUTEJBHAA 3AIINCKA

[IporpamMma no ¢gu3uke 6a30BOro0 YpOBHS Ha ypOBHE CpeAHEro o0Iiero oopazoBaHus
pazpaboTaHa Ha OCHOBE IMOJOXEHHH U TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTeNbHON Mporpammel, npeacraBieHHsix B PI'OC COO, a takxe ¢
yuétoM (enepasibHOM paboueil mporpaMMbl BOCIIUTAHHS M KOHLICIIIMH TPETIOIaBaHuUs
yueOHOoro mnpeamera «@dusuka» B 00pa30BaTeIbHBIX OpraHuzanusx Poccuiickoit
®denepanuu, peaqusyronnX OCHOBHbIE 00pa30BaTebHbIE POTPAMMBbI.

Copneprxanue mporpamMMmbl 1Mo (GHU3MKEe HANpaBieHO Ha (OpPMUPOBAaHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa obydaronxcs 10—11 kiaccoB npu oOyueHun ux Qu3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro moaxona. IIporpamma mo
¢usuke coorBercTByer TpeboBanusiM OPI'OC COO Kk miIaHUpPYEeMBIM JHYHOCTHBIM,
MpPEIMETHBIM U METANpPEAMETHBIM pe3yibTaTaM OOYYEHHUs, a TaKKe YYUTHIBAET
HEOOXOJMMOCTh peaTM3alliil  MEXIIPEIMETHBIX CBsI3€ (U3UKH C eCTECTBEHHO-
HayYHBIMHU y4e€OHBIMU IpeaMeTamMu. B Hell onpenenstoTcss OCHOBHBIC 1SN U3YUEHUs
¢bu3MKM Ha YpOBHE cpenHero obmiero oOpa3oBaHUS, IJIAHUPYEMbIE PE3yIbTaThl
OCBOCHHSA Kypca (DM3UKU: JUYHOCTHBIC, METAlpeMETHBIC, TpeIMETHbIE (Ha 6a30BOM
YPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® [JIaHUpyEeMbIe PEe3yJIbTaThl OCBOEHUS Kypca (M3UKH Ha 0a30BOM YpOBHE, B TOM
qHCclie IPeIMETHBIE Pe3yIbTaThl IO FoJaM 00yUYEeHUS;

e coJepxaHue yueOHoro npeamera «DPu3uKay o rogaM o0ydeHusl.

dusnka Kak Hayka O HauOosiee OOLIMX 3aKOHAX MPHUPOJbI, BBICTYNAs B KauecTBe
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHUI 00
okpyxkatomem wmupe. IlkonpHBIE Kypc GU3MKH — CHCTEMOOOpPA3yIOMIUN IS
€CTECTBEHHO-HAYYHbIX YUEOHBIX MPEAMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI JIeXKAaT B
OCHOBE MPOIIECCOB U SBJIEHUH, H3ydyaeMbIX XHMHUeH, Ouonorued, ¢uzndeckoi
reorpadueil u actpoHomuen. Vcnonap3oBaHue U aKTUBHOE MPUMEHEHHE (PU3MUYECKHX
3HAHUW OIpeAeNsieT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOCHMSI KOCMOCA, IOJYYEHHMsS] HOBBIX MaTEpHUaJIOB C
3aJJaHHBIMM CBOWCTBaMM M JApyrux. VzydyeHue (u3MKH BHOCUT OCHOBHOM BKJaja B
¢dbopMHpOBaHHE  €CTECTBEHHO-HAyYyHOW  KapTUHBI MHpa  oO0ydJamloluuxcs, B
(dbopMHpOBaHHNE YMEHHUM MPUMEHATh HAyYHBI METO/I TO3HAHUS MIPH BBHITOJHEHUU UMHU
Y4eOHBIX MCCIICTOBAHUMN.

B ocHOBy kypca ¢u3MKH JUIsl YpOBHSI CpeHEro oO0IIero oOpa3oBaHUs MOJOXKEH AL
UJEH, KOTOpble MOKHO paccMaTpUBaTh KaK IPUHLUIIBI €70 TOCTPOECHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypC SIBJISIETCS JIOTUYECKH 3aBEPILIEHHBIM,
OH COJEPKUT MaTepual M3 BCeX pas3JesioB (U3UKH, BKIIOYAET KaK BOMPOCHI
KJIAaCCUYECKOM, TaK U COBPEMEHHOMN (PU3UKH.



Hoes cenepanuzayuu. B coOTBETCTBUU ¢ HeW MaTepuasl Kypca (U3MKA OOBEIUHEH
BOKpYr (¢usnyeckux teopuil. Benymmm B Kypce sBisgercs (OpMHpOBaHUE
IIPEJCTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U I0JIE.

Hoess  cymanumapuzayuu. EE  peanuzanus  NpeanosiaraeT  MCHOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMada (U3UYECKON HAyKH, OCMBICICHHE CBSI3H DPa3BUTHUSA
¢u3uKu ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U
9KOJIOTUYECKUMU NTPOOIIEMaMH.

Hoes npuknaonoti nanpasnennocmu. Kypc (u3uku npennosnaraeT 3HAKOMCTBO C
LIIMPOKUM KPYroM TEXHUUECKHUX U TEXHOJOTMYECKUX MPHIIOKEHUN U3YyUEHHBIX TEOPUi
1 3aKOHOB.

Hoes skonozcuzayuu peamu3yercs MOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJAEp)KaHUs,
MNOCBALIEHHBIX HKOJOTMYECKUM Ipo0ieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C
pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 0OCYXJEHUs MpodieM palloHaIbHOIO
IIPUPOAONOJIB30BaHUS U 3KOJIOTUYECKONW OE30MaCHOCTH.

CrepHEBBIMH 3JIeMEHTaMM Kypca (PU3MKH Ha YpOBHE CpeAHEro olIiero o0pa3oBaHus
ABIAIOTCS  (pusnueckue Teopuu (POpMHpOBaHUE MPEICTABICHUM O CTPYKType
MOCTpOeHHs (PU3MUECKON TEOpHH, POy (HYHJAMEHTAIBHBIX 3aKOHOB M MPUHIIMIIOB B
COBPEMEHHBIX MPEICTABICHUSIX O MPHUPOJE, IPAaHULIAX INPUMEHUMOCTU TEOPUH, IS
OIMCaHMsI €CTECTBEHHO-HAYYHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAX0 B Kypce (PU3MKHM peanusyercs Mpekie BCEro 3a
CU€T OpraHM3alK SKCIEPUMEHTAIBHON IesTeIbHOCTH o0ydaromuxcs. Jius 6a3oBoro
YpOBHS Kypca (U3MKM — 3TO HCIOJb30BaHHE CHCTEMbl  (POHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JJAOOPAaTOPHBIX paboT, KOTOPhIE B IPOrpaMMe 110
¢usuke oOBenMHEHBI B OOMMH CHHCOK YYEHHUYECKHX MPaKTHYECKHUX padoT.
Brigenenue B yka3aHHOM IepeuHe Ja00paToOpHbIX padoT, MPOBOJUMBIX Ul KOHTPOJIS
U OLEHKH, OCYILIECTBIISIETCSI y4aCTHUKaMHU 0Opa30BaTeIbHOrO Ipolecca HUCXOIsd W3
0CcOOEHHOCTeM IUTAaHUPOBaHMS W OCHalleHWss KabuHera ¢usuku. Ilpu >TOM
obecrieynBaeTcsi OBJaJieHue OOy4YalONIMMUCS YMEHMSIMU NPOBOJUTH KOCBEHHBIE
U3MEpEHUs, HUCCIEIOBaHUS 3aBUCUMOCTEH (U3MUECKUX BEIWYMH U IOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonpiioe BHUMaHME yAENAETCS PELIEHUIO PacuETHBIX M KadeCTBEHHBIX 3anad. [Ipum
9TOM JJsi Pacu€THBIX 3ajad IPHOPUTETOM SBISAIOTCA 337auyd C SIBHO 3aJaHHOMU
¢bu3nueckoil MOJENBI0, TO3BOJSIOUIME MPUMEHSTh U3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jiesia Kypca, Tak U MHTErpupys 3HaHUS U3 Pa3HbIX
paszzaenos. sl KadeCTBEHHBIX 3a/1a4 PUOPUTETOM SIBJISIOTCS 3a/1aHUS Ha 0OBsSCHEHHE
npoTeKaHus (PU3NYECKUX SBJICHUN M MPOIECCOB B OKPYKAIOLIEH XKU3HM, Tpedyromue
BbIOOpA (pU3MUECKON MOJIENH JUIsl CUTyalluH MTPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.
B cootBerctBuu ¢ TpeboBanusmMu OI'OC COO k MmaTepuaibHO-TEXHHUYECKOMY
obecrieyeHno yuyeOHOro mporecca 0a30BbIi ypOBeHb Kypca (M3UKH Ha YpOBHE
cpeaHero oOmero o0pa3oBaHUs JOJDKEH H3y4yaTbCsd B YCIOBHSIX IPEIMETHOTO
kaOuHeTa (GU3MKM WIM B YCIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa IMPEJIMETOB



€CTeCTBEHHO-HAy4yHOro IMKia. B kabuHere (pu3uku AOKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 00OpyIOBaHUE JJISl BHIMOJIHEHUS YKA3aHHBIX B IIporpaMMe mo Qgusuke
YUYEHUYECKUX MPAKTUYECKUX PabOT U IEMOHCTPAIIMOHHOE 000PYIOBaHHUE.
JleMoHCTpaMoHHOEe 000pya0BaHHE (OPMHUPYETCSI B COOTBETCTBUU C HPUHIUIIOM
MUHUMAaJIBHOH JJOCTATOYHOCTH M OO0ECIEYMBAET ITOCTAHOBKY IEPEYUCICHHBIX B
nporpaMMe Mo (U3HMKEe KIIOYEBBIX JIEMOHCTPALMM JJIS MCCIENOBAHHS H3y4aeMBbIX
SBJIIGHUA U TPOIECCOB, OMIMPUYECKUX U (yHIAMEHTAJIbHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMEHEHHM.

JIaboparopHoe 00OpyIOBaHUE JIJIsi YUEHUYECKUX MPAKTUICCKUX paboT dopMupyercs
B BHJIE TEMAaTHUECKUX KOMIUIEKTOB M O0ECIEYMBAETCS B Pacy€éTe OJHOTO KOMIUIEKTA
Ha JIBYX OOydarommxcs. TemMaTHuecKHe KOMIUIEKTHI J1abopaTOpHOro 00OpyIOBaHUS
JOJKHBI  OBITh TIOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIb30BAaHUM AHAJIOTOBBIX U
mU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTENIBHBIX CHUCTEM B BHJIE
U POBBIX TA0OPATOPHIA.

OCHOBHBIMU IIEJIIMU U3Y4YEeHUS (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHUE MHTEpeca M CTPEMIICHUS OOYYAIOMIMXCS K HAYyYHOMY H3YYEHHUIO
MIPUPO/IBI, PA3BUTHE UX WHTEIJIEKTYaTbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

® pa3BUTHE NPEACTABICHUA O HAy4YHOM METOJE TMO3HaHUS Hu (OopMHUpOBaHUE
UCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBJICHUSIM;

e (opmHpoBaHME HAy4YHOIO MHPOBO33PEHHUSI Kak pe3yjbTaTa H3Y4YEHHsS OCHOB
CTpOEHHS MaTepuH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e ¢dopMHpOBaHHE YMEHUN OOBSCHATH SBJICHHUS C HUCIOJB30BAaHUEM (DUIUUECKUX
3HAaHUI U HAYYHBIX JOKa3aTEIIbCTB;

e (dopMHpOBaHHME TIPENCTABICHUA O poiu (U3MKH AN  Pa3BUTHA  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

JlocTukeHne 3TUX Lenei obecreunBaeTcsl pelieHueM CIIeIyIOMX 3a7ad B Ipolecce
u3yudeHus Kypca (U3MKU Ha YpOBHE CpeHEro o01iero oopa3oBaHusi:

e qnpuoOpeTeHHe CHCTeMbl 3HaHMM 00 OOmUX (UIUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUSX, BKIIOYAss MEXaHHUKY, MOJICKYSPHYIO (U3UKY, AJIEKTPOJAUHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPUHUKH;

e (dopMHpOBaHHE YMEHHH NPHUMEHSATh TEOPETUYECKHE 3HAHHS IJIi OOBICHEHHS
¢u3MUeCKUX SIBICHUW B TPUPOJIE M JUISI NPUHATHS TNPAKTUYECKUX pEIICHUN B
MMOBCEIHEBHOMN JKU3HH;

® OCBOEHHE CHOCOOOB pEIIEHUs Pa3IMYHBIX 33/1a4 C SBHO 33JaHHON (U3NYECKOU
MOJIETIbIO, 3ajiady, MOJpPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3/laHue (pu3nvecKon
MOJIeTIH, aJIEKBaTHOM YCIOBUSM 3a/1a4H;

® [OHMMaHHE (PU3UYECKUX OCHOB U MPHHLMUIOB JACUCTBUS TEXHUUYECKHX YCTPOUCTB
Y TEXHOJOIMYECKHUX MPOLIECCOB, UX BIMAHUS HAa OKPYKAIOIIYIO CpEeay;

® OBJQJEHUE METOJAMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHHUA U  IPOBEICHUS
(U3MYECKUX KCIIEPUMEHTOB, aHAIN3a U UHTEPIIpeTallud HHPOPMAITUH, ONPEACTICHUS
JOCTOBEPHOCTH MOJYYEHHOTO Pe3yibTaTa;



e CO3MaHWE VYCIOBUH [UIsl pa3BUTUS YMEHUH TMPOCKTHO-HUCCIIECIOBATEILCKOM,
TBOPYECKOU IEATEIBHOCTH.

Ha n3yuenue ¢usuku (6a30BBI ypOBEHB) Ha YPOBHE CpPEIHEro 00IIero oopazoBaHus
orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Heaenmo), B 11 kimacce — 68
4acoB (2 yaca B HEJIEIO).

[Ipennaraemserii B mporpamme mo (GU3HKE MepeueHb Ja00PATOPHBIX U MPAKTHICCKHUX
paboT sBISETCS PEKOMEHJOBAaHHBIM, VYUYMTENbh JIeJaeT BBIOOP IMPOBEACHUS
71a00pPaTOPHBIX pPabOT M OMNBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH
oOy4Jaronmxcs.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Pa3neu 1. ®du3uka U MeTOIbI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o npupoze. Hayunsle MeTonbl mo3HaHus OKpyxarouero mupa. Pois
HKCIEPUMEHTA U TEOPUH B IIPOLIECCEe MO3HAHUS IPUPO/Ibl. DKCIEPUMEHT B (DU3UKE.
MogenupoBanue (GU3MYECKUX SABICHMH M mporeccoB. HaydHble THIoOTe3sl.
@dusnueckue 3aKOHbI W TEOpUH. ['paHHUIBI MPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB.
[IpuHIHUI COOTBETCTBUA.

Pone 1 MecTo ¢u3uku B GOPMHPOBAHUU COBPEMEHHOM HAay4yHOW KapTHHBI MHUpA, B
IIPAKTUYECKON ACSITEIbHOCTH JIFOACH.

Jlemoncmpayuu

Amnanorosblie 1 U(PPOBBIE H3MEPUTEITBHBIEC TPHOOPHI, KOMITBIOTEPHBIE TATUYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe nBrkeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro ABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, cKOpOCTh (CpeaHsisl CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U YCKOpPEHHE
MarepuaibHOM TOYKM, HX MPOEKIMH HAa OCH CHCTeMBbl KoopauHar. CrokeHue
IIEPEMELICHUH U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE W  PaBHOYCKOpPEHHOE TMpSMOJIMHEHOEe  JBIWKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTU U NEPEMENICHUSI MaTEpUATIbHOM
TOYKU OT BPEMEHHU.

CBoOoaHoe majenue. Y cKopeHrue CBOOOIHOTO MaICHHS.

KpuBonuneiinoe aBukeHue. J[BUKEHHE MATEpHAIBHOM TOYKHA MO OKPYKHOCTH C
MOCTOSIHHOM 10 MOJAYJII0 CKOPOCThIO. YTIIOBas CKOPOCTh, JIMHEWHAs CKOPOCTb.
[Tepuona u yactota obpameHus. LleHTpocTpeMHuTEIFHOE YCKOPEHHE.

TexHudeckue yCTpPOWCTBA W TPAKTUYECKOE TMPUMEHEHHE: CIHUIOMETpP, ABUKEHUE
CHapS/IOB, LIETTHBIC U PEMEHHBIC MEepEIauH.

Jlemoncmpayuu

Mopens cuctembl OTCU€Ta, WUIIOCTPALMS KUHEMATHUYECKHX  XapaKTEPUCTHUK
JIBIKEHUS.

[IpeobGpazoBanme NBMXEHUH C HCTIOIB30BAHUEM MIPOCTHIX MEXAHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmionenne JABMKEHUs Tena, OpOIIEHHOTO TOJ YyIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHus cCBOOOHOTO IaICHUS.

Hamnpasnenue ckopocTu npu JBUKEHUU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul



N3ydyeHne HepaBHOMEPHOIO JBUKEHMS C LIENIbIO ONPENEICHHUS] MTHOBEHHON CKOPOCTH.
UccnenoBanue  COOTHOLICHHSI  MEXIY  IMYTSAMH, HPOWJIEHHBIMH  TEJIOM  3a
IIOCJIE/I0BATEIbHBIE PABHBIE TPOMEKYTKH BPEMEHU MPH PABHOYCKOPEHHOM JIBUKEHUU
C HaYaJbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yuenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus teia, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

IIpunnun orHocurensHocTH ['anmunes. Ilepseiii 3akoH Hberorona. MHepruanbHbie
CUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunnun cynepnosunuu cui. Btopoit 3akon Herotona s
MarepuanbHOU Touku. Tpetuil 3akoH HproTOHA 17151 MaTepUANIbHBIX TOYEK.

3akoH BceMupHoOro TsaroreHus. Cuna tsxkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenne. Bunbl Tpenus (mokosi, ckoiibxxenus, kauenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHS CKONBXEeHHMs U cuia TpeHus mnokos. Koadpdumuent tpenus. Cuna
CONPOTUBJICHUS [IPU ABUKEHUU TEJIA B )KUJIKOCTU WJIU Ta3e.

[TocTynaTensHOE M BpaIIaTEIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEA.

MoOMEHT cuiibl OTHOCHUTENBHO Ocu BpaieHus. [lnedo cuinbl. YciioBusi paBHOBecus
TBEPJIOTO TENA.

TexHuueckue ycTpoicTBa M MPAKTUUYECKOE NMPUMEHEHHE: MOJUIMIHUKU, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBNeHME NHEPLMH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akon HeroToHa.

N3mepenue cu.

Crnoxenue cui.

3aBHCUMOCTb CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHUE CUJT TPEHUS TIOKOS, KAUE€HUS U CKOJIbKECHHUS.

Ycnosus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U PE3SUHOBOM
oOpasiie, OT ux AedopMaIuu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKonbl COXpAHEHUA 8 MEXAHUKE

Nmnynee MaTepuanbHOM TOYKH (Tena), CUCTEMbl MaTepHUadbHBIX ToueK. MMmmynbc
CWJIBI M HM3MEHEHHE MMIIYyJbCa Teja. 3aKOH COXPAaHEHHs HMIyJbca. PeakTuBHOE
JBUKECHHUE.

Pa6ora cunbl. MOIIHOCTH CHITBI.



Kunernueckas 3Heprusi MarepuanbHoil Toukn. Teopema 00 M3MEHEHUN KHHETUYECKOM
JHEPIuHu.

ITorennuaneHast sHeprust. [loTeHuumanbHas 53Heprus ynpyro aeGopMHUpOBaHHOMH
npyxuHsl. [loTeHIManbpHas YHEPTUs Tena BOIM3U MOBEPXHOCTH 3EMIIH.
[loTeHunanpHble M HEMOTEHLIMATIbHBIE CUIIbL. CBSI3b pabOThI HEMOTEHLUAIBHBIX CUJI C
U3MEHEHHEM  MEXaHUYECKOM DJHEPruM  CHUCTEMBI Tel. 3aKOH  COXPAaHEHHUs
MEXaHUYECKON SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: BOAOMET, KOIEp,
IIPY’KUHHBIN ITUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexon MOTEeHIMATLHON YHEPTUU B KHHETUYECKYIO i 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCONIOTHO HEYNPYroro yjaapa C MOMOIIbIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBsa3u paOOThl CUJIbI C U3MEHEHUEM MEXaHUYECKOM SHEpruu Teja Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOIO XKI'yTa.

Paznen 3. MosekyaspHasi Gpu3uKka ¥ TePMOAUHAMHUKA

Tema 1. Ocrogbl MOIEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPMM M HX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBwxkenue. duddysus. Xapakrep IBUKEHUS U
B3aWMOJICVICTBUS YaCTHI] BellecTBa. MoIeNIn CTPOEHHUS Ta30B, KUIKOCTEH U TBEPABIX
Tel U OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pa3mepsl
Mmoutekyn. KonnuectBo Bemectsa. [locrostaaas ABoranpo.

Tennosoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.
Monens wuneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYISIPHO-KHUHETUYECKON
TEOpUH HJealbHOrO Tas3a. AOcoioTHas TeMmieparypa Kak Mepa cpenHei
KMHETUYECKOM HHEPruM TEIUIOBOrO IBMKEHMA dYacTtul] rasa. lllkama rtemmeparyp
KeneBuHa. T'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akoH
JanbToHa. M30mponeccsl B HACANBHOM Ta3€ C MOCTOSHHBIM KOJIMYECTBOM BEIECTBA.
I'padmueckoe npencraBiaeHNe U30MPOLIECCOB: U30TEPMaA, U30X0pa, H300apa.
TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.
Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (hoTorpaduu MOJEKYI
OPraHNYEeCKUX COCTUHEHUH.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO JTBHXKEHUSI.

Mopgens onsbira IlITepHa.



OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.
Mopeinb, HIUTIOCTPUPYIOLLAs TPUPOTY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OnBITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.
Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3/lyXa B KIACCHOW KOMHATE HA OCHOBE HM3MEpeHUU 00BhEMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYPHI BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.
Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckass cucreMa. BHYTpeHHSs 3HEprus TEPMOJUHAMUYECKONM CUCTEMBI
u crocodbl e€ m3MeHeHHs. KonmuuecTBO TerioTel M paboTa. BHYTpeHHSS »HEprus
OJIHOATOMHOTO HWJ€aJlbHOr0 rasa. Buaesl Temonepegauu: TEIIONPOBOJHOCTb,
KOHBEKLIUS, M3JIydeHHE. Y JelbHas TEIUIOEMKOCTh BemlecTBa. KoJMyecTBO TEmIOThI
IIpH TEIIoNepeiaye.

[Tonsatue 06 agmabatHom mpouecce. [lepBblil 3akoH TepmoauHaMuku. llpumenenune
MEepPBOr0 3aKOHA TEPMOJIMHAMUKUA K wu3ompoueccaMm. ['paduueckas uHTEepmperanus
paboTHI Ta3a.

Bropoii 3akoH Tepmoannamuki. HeoOpaTuMoCTh TPO1IECCOB B MPUPO/IE.

TemnoBele Mammubl. [lpuHnunel aeficTBUs TemioBbIx MamuH. IIpeoOpazoBaHus
SHEPruu B TEIUIOBBIX MammHax. KosdduimeHT monesHoro nedcTBUS TEMIOBOU
Mammmsbl. [{ukn KapHo u ero ko3 duiueHT mone3Horo AecTBus. DKOIOTUYECKUE
POOJIEMBI TETUIOPHEPT ETHKHU.

TexHuueckue ycTpolcTBa M NPAKTHYECKOE MPUMEHEHME: JIBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEN SHEPruu Tejia MpU COBEPIIEHUU pabOThl: BBUIET MPOOKH U3
OYTBUIKM TIOJT IEWCTBUEM CXKAaTOTO BO3/yXa, HarpeBaHue 3(pupa B JATYHHOU TpyOke
nyTéM TpeHUs (BU1€0IEMOHCTPALIHS).

V3MeHeHMe BHYTpEHHEH sHeprun (TeMIieparypsl) Teja Ipu Terionepeaaye.

OmnpIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).
Mopnenn mnapoBoi TypOWHBI, ABUTaTedsl BHYTPEHHEIO CrOpaHus, PEaKTHBHOIO
JBUTATEISL.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamnivie cocmoanus eeujecmea. Dazoswvie nepexoovl
[TapooOpa3zoBanne u KoHjaeHcauusd. VcmapeHue u kureHue. AOCONIOTHAsS U
OTHOCHUTENIbHASl BJIAXKHOCTh BO3Ayxa. HacelmieHHpld mnap. VYxaenpHass TeIuioTa
napoo0Opa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUS OT AaBJICHUS.

Tépmoe Ttemo. Kpucramimueckue u amopdHble Tena. AHU3OTPONUS CBOMCTB
kpuctainoB. JXuakume kpucramibl. CoBpemeHHble Marepuansl. [lnaBinenue u
KpUCTaJIM3anus. Y aenabHas Temiora miasienus. Cyonumanus.

VYpaBHeHHE TEIJIOBOTO OaaHca.



TexHudeckue yCcTpoHCTBa M NMPAKTUYECKOE ITPUMEHEHHUE: TUTPOMETP U IICUXPOMETP,
KAJIODUMETP, TEXHOJIOTMM IIOJIyYE€HUS COBPEMEHHBIX MAaTEpHUajoB, B TOM 4YHCIIE
HAaHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCBIIIECHHBIX [1APOB.

Kunenne npy NOHM>KEHHOM J1aBICHUM.

CriocoObl U3MepeHUs BIaXKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTANTHYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJLIIOB.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMmnka

Tema 1. Inekmpocmamuka

Onektpuzanuss Ted. ONEKTpUYeCKuM 3apsan. JlBa Buaa 3JIEKTPUUECKUX 3apsi/ioB.
[IpoBOIHMKH, TUSIEKTPUKHU U MOIYINPOBOJIHUKU. 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsna.

BsaumopeiictBue 3apsiioB. 3akoH Kynona. ToueuHblil 3JIeKTpUYECKUI  3apsi.
Onektpuueckoe mnojne. HampsxéHHocTh — snekTpuyeckoro  mnois.  [IpuHnun
CYNEPIO3ULINH JIEKTPUYECKUX MosieH. JIMHuN HanpsHKEHHOCTH 3JIEKTPUYECKOTO TOJIA.
PaGora cun oamekrpocrarndeckoro mois. IloTenmman. Pa3HOCTh TOTEHIIMANIOB.
[IpoBOAHMKM W JUAJNEKTPUKU B IJIEKTPOCTATUYECKOM Tmoje. Jluanexrpuueckas
IIPOHUIIAEMOCTb.

OnexTpoéMkocTh. KonaeHcaTrop. DeKTpOEMKOCTh TUNIOCKOTO KOHJAEHCATOPA. DHEPTUs
3apsKEHHOT0 KOHAEHCAaTOopa.

TexHnueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, JEKTPOMETP,
JIEKTpOCTaTUYECKas  3allluTa, 3a3€MJIGHHE  BIIEKTPONpPUOOPOB,  KOHJAEHCATOD,
KOIIMPOBAJIBHBIN anmnapar, CTpPyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUS IIEKTPOMETPA.

B3aumonencTBue HadIEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE M0JIE 3apsSyKEHHBIX TEIl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIAAU IIJIACTHH,
paccTOsSHUS MEXY HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. llocmoannuwtit 3nekmpuyeckuit mox. Toku 6 paznuunvix cpeoax



DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAaHUS AJICKTPUUYECKOTO TOKa. McTouHHMKH
Toka. Cuna toka. [locTosIHHBIN TOK.

Hanpsioxenue. 3akon OMa 115t yyacTKa 1enu.

DnexTpuyeckoe COIIPOTUBIICHUE. VY nensHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, TapauIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOHUKOB.

Pabora snexrpuyeckoro toka. 3akoH [[xoymns—JIeHma. MOIIHOCTh 3JIEKTPUUYECKOTO
TOKA.

DNEeKTPOABUKYIAsl CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa
JUTS TIOJTHOM (3aMKHYTO#) anekTpruyeckoi nenu. Koporkoe 3ambikaHue.

DNEeKTpOHHAsT MPOBOJUMOCTH TBEPIBIX METAIOB. 3aBUCHMOCTH COINPOTUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DneKkTpruyecKkuil TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[MonynpoBonnuku. CoOCTBEHHass M MPUMECHAs IMPOBOJUMOCTH MOJIYIPOBOIHUKOB.
CgoiicTBa p—n-nepexona. IlomynpoBogHIKOBbIE TPUOOPHI.

DNEeKTpUYECKU TOK B PACTBOpAx M paciliaBaxX 3JEKTPOJIUTOB. DIIEKTPOIUTHYECKAs
aucconuanus. JIeKTpoIIn3.

OnexTpuueckuid TOK B Tazax. CaMOCTOSATENbHBIM M HECAMOCTOSATENbHBIA pPa3psil.
Momnnus. 1lnasma.

TexHuueckue ycTpolcTBa M MPAKTUUECKOE NPUMEHEHUE: aMIEpPMETP, BOJBTMETP,
peocrar, HMCTOYHHUKHU TOKa, 3JIEKTPOHArpeBaTEIbHbIC puoopHI,
3JIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COINPOTUBJICHUS, BAaKYyMHBIM THOJ,
TEPMHUCTOPHI U (HOTOPE3UCTOPHI, TOTYITPOBOIHUKOBBIN THO/, TaIbBaHUKA.
Jlemoncmpayuu

N3mepenue cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS ITWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOIIAIN
MONEPEYHOT0 CEYEHUSI U MaTepHuaa.

CwMmeniaHHOe COeTMHEHUE TIPOBOHUKOB.

[IpsmMoe  um3MepeHue  SIEKTpOABMXKYHIEH  cuibl.  KopoTkoe — 3aMbIkaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHMOCTBH COMIPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3yXa.

OHOCTOPOHHSIST TPOBOUMOCTH JAUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3yuenune cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune HIEKTpOABMKYIIEH CHJIBI MCTOYHMKA TOKAa W €ro BHYTPEHHEro
COTIPOTHBIICHUS.

Hab6mronenune snexrposnusa.

MexnpeamerHblie CBA3U



Nzydenne kypca ¢uszuku 6a30BOro ypoBHs B 10 Kiacce OCyIIECTBISETCS C yYETOM
COJZICPIKATENBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OHMOJIOTHH,
XMMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie noHamus, CBA3aHHBIE C U3YYEHHUEM METOJOB HAYYHOT'O IO3HAHHUS:
SBJICHUE, HAy4YHBIH (akT, THUIOTe3a, (U3MYECKas BEIUYHMHA, 3aKOH, TEOpHS,
HaOJI0ICHNE, SKCIIEPUMEHT, MOJICITMPOBAHKE, MOJICITh, U3MEPECHHUE.

Mamemamuxa: peuiecHHE CUCTEMbl ypaBHEHHHU, JHMHEHHass QyHKIWs, mnapadona,
runep0Oosia, WX TpadUKd U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKLIUU: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI
Y UX MPOCKIIMH Ha OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonoeus: MexaHudeckoe JBWXKCHHE B JKMBOH mpupone, muddy3us, O0CcMocC,
TEIUIOOOMEH KHMBBIX OPraHWU3MOB (BUIBI TEIUIONEpEIadyH, TEILUIOBOE PaBHOBECHE),
JJIEKTPUYECKHUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: JHCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB W MOJIEKYN, MOJb
BEIIECTBA, MOJISIpHAS Macca, TEIUIOBBbIE CBOMCTBA TBEPIBIX TEIl, XKHUJIKOCTEH U Tra30B,
AJIEKTPUUYECKUE CBOMCTBA METAJIIOB, DJICKTPOJIMTUYECKAS JIUCCOLIUAIHS, TaIbBAHHUKA.
T'eoepaghus: BMaxxHOCTH BO3IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHHWE [BWKCHHUW C HCIIOIB30BAHUEM MEXaHU3MOB, YYET
TPEHUsI B TEXHUKE, MMOJANIMITHUKH, HCIOJIb30BAaHHE 3aKOHA COXPAHCHHUS HMITYJIbCa B
TeXHUKE (pakera, BOJOMET M JIPYTHE), IBUTATEIb BHYTPCHHEIO CrOpaHus, MapoBas
TypOuHa, OBITOBOW  XOJNOMWIBHUK, KOHIUIIMOHED, TEXHOJOTMH  MOJYYECHUs
COBPCMCHHBIX MATCpUaIOB, B TOM YHCJIC HAHOMATCPHUAIOB, WU HAHOTCXHOJIOIUH,
ANEKTPOCTATUYECKAs 3aIlUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MPUHTEP, JJIEKTPOHATrpeBaTeNbHBIE MPHOOPHI, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
raJIbBaHHKA.

11 KJIACC

Pasnen 4. daekrpoauHaMmnka

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKYUSA

[TocrossHHBIE MarHUTHI. B3anmMoneiCcTBHE MOCTOSHHBIX MAarHUTOB. MAarHUTHOE MOJIE.
Bexrop marautHOM MHAYKUMH. [IpyHIUMI Cynepno3suuuyu MarHUTHBIX mojed. Jlnnun
MarHuTHOM WHAyKuuu. KapThHa NWHUA MarHUTHOW MHAYKLUMHM TOJIS MOCTOSHHBIX
MarHuTOB.

MaruuTHO€ 1oJ1e MPOBOJHKKA ¢ TOKOM. KapTuHa JTMHUN WHAYKIIMA MAarHUTHOTO TIOJISI
JUIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYLIKH C
TokoM. OnbIT Dpcrena. BzaumoaeiicTBue NpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ mMoayinp W HampaBieHue. J[BM)KEHHE 3apsyKEHHOM 4YacTHIlbl B
OJTHOPOJHOM MarHuTHOM mose. Pabota cunel Jlopenna.



SIBneHue 3JIEKTPOMAarHUTHOM HMHIYKUMH. IIOTOK BEKTOpa MAarHUTHOM WMHIYKLIHH.
DNEeKTpOABMKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Papanes.
Buxpeoe snexrpuueckoe mnozie. DIEKTPOABUKYILIASA CHJIA UHAYKIIMU B IIPOBOJHUKE,
JBHKYILEMCS [IOCTYIIATEIbHO B OJJHOPOJHOM MarHUTHOM II0JIE.

IIpaBuio JleHua.

NHIyKTUBHOCTD. SIBI€HNE CAMOMHAYKIMH. DJIEKTPOABIKYIIAs CUJIa CAMOUHIYKLIUH.
DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE IoJIe.

TexHuuyeckue ycTpolWcTBa M NPAKTUYECKOE IPUMEHEHHE: IOCTOSIHHBIE MAarHMTBHI,
JJIEKTPOMArHUTHI,  JJIEKTPOJBUIATENb,  YCKOPUTEIHM  DJIEMEHTAPHBIX  YaCTHII,
WHJYKUIWOHHAs M€Yb.

Jlemoncmpayuu

OmnsiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIMY MarHUTHOTO MOJIS.

B3aumMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue NEeKTPOMArHUTHON UHAYKIIUH.

IIpaBuio Jlenua.

3aBUCUMOCTb  3JIEKTPOABMKYIIEH CHJIBl MHAYKIMM OT CKOPOCTH HW3MEHEHUs
MarHuTHOTO ITOTOKa.

SIBneHne caMOMHYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne MarHuTHOTO NOJIA KaTYIIKH C TOKOM.

HccenenoBanue nefcTBUSA NOCTOSTHHOTO MAarHATa HAa PAMKY C TOKOM.

HccnenoBanue siBIEHUS MIEKTPOMarHUTHOM NHIYKIIVH.

Paznen 5. KoJsieGanusi 4 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHblE KOJIEOAHUS

KonebarenbHast cuctema. CB0oOOIHBIE MexaHWYeckne KoseOaHus. ['apmoHmnueckue
konebanus. [lepuon, yactora, ammnryaa u ¢asza konedbanuid. [Ipy>KMHHBIN MasTHUK.
Matematuueckuii MasiTHUK. YpaBHEHHE rapMoHHYecKux KoseOanuil. [IpeBpaiienue
SHEPTUH MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiit KOHTYp. CBOOOJHBIE JEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KoJe0aTeTbHOM KOHTYpE. AHAIOTHS MEXKIYy MEXaHHUYECKUMU U IJIEKTPOMArHUTHBIMU
koneOanusmu. @Dopmymna TomcoHa. 3aKOH COXpaHEHHS DSHEPIUHM B HICATHHOM
KoJIeOaTeIbHOM KOHTYDE.

[IpenacraBnenne o 3aryxalmuX KojieOaHUAX. BBIHYXIEHHbBIE MEXaHUYECKUE
kosebOanus. Pe3oHanc. BeiHYKIeHHbBIE 2TIEKTPOMAarHUTHBIE KOJIeOaHUsI.



Ilepemennbiii Tok. CHHyCOMJAIbHBI NEPEMEHHBI TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMIUIUTYTHOE U JeMCTBYIOIIEEe 3HAUEHNE CHIIbI TOKA U HAPSKEHUS.
Tpanchopmarop. IIpousBoacTBo, nepenada u NoTpedIeHUE SIECKTPUUECKON SHEPTUH.
OKOJIOTUYECKME  pUCKM  IPU  NPOU3BOACTBE  3jeKTposHepruu.  KymbTypa
HCII0JIb30BAaHUS AJIEKTPO3HEPTUU B ITIOBCETHEBHOM JKU3HMU.

TexHuyeckue ycTpoiicTBa M MNPAKTUYECKOE MPUMEHEHHUE: JJIEKTPUYECKHI 3BOHOK,
reHepaTop MepeMEeHHOro TOKa, IMHUY JIeKTpoIepeiay.

Jlemoncmpayuu

HccnemoBanne  mapamMeTpoB — Koyie0aTeNbHOM — cucTeMbl  (IPYXKUHHBIA WK
MaTeMaTUYeCKUIl MasiTHUK).

Ha6monenue 3atyxaroniux kojaeOaHui.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGimotenue pe3oHanca.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJICOaAHMS.

OcmnorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKA M HAalpsDKEHUS OT BPEMEHH) JUIs
ANEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3onaHc npu nocienoBaTeNbHOM COEMHEHUH PE3UCTOPA, KATYIIKH MHIYKTUBHOCTU
U KOHJIEHCATOopa.

Monenb TUHUY 3IEKTPOIIepPeIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue 3aBUCMMOCTU MEPUO/Aa MalbIX KOJ€OaHUN Tpy3a Ha HUTH OT JUIMHBI
HUTHU U MacChl rpy3a.

HccnenoBanne NEPEMEHHOTO TOKa B LENHM M3 IOCIEAOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTyIlIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0IHbL

Mexanuueckue  BOJHBI,  ycioBusi  pacnpoctpaHeHus.  Ilepuon.  Ckopocth
pacnpocTpaHeHuss W JUIMHAa BoOJHBL. [lomepedHsle W NPOJNOJIBHBIE  BOJIHBL.
WuTepdepeniys u audpaxius MEXaHHYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.
DONEeKTPOMarHUTHbIE BOJIHBI. YCJOBHS HM3JIy4YEHHUS JJIEKTPOMArHUTHBIX  BOJIH.
B3aumnuas opuentauus BektopoB E, B, V B snexrpomarnutHOil BosiHe. CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, MpeoMIICHHE, MONApu3alus, Auppaxius,
untepdepenus. CKOpoCTh EKTPOMAarHUTHBIX BOJIH.

[Ikana 351eKTpOMarHUTHBIX BOJIH. [IprMeHeHne AJIeKTpOMAarHuTHBIX BOJIH B TEXHHUKE
u ObITY.

[IpuHIMIIBI paguoCBsI3U U TeNeBUACHUS. Paguonokanmys.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEBI.

TexHuueckue  ycTpoicTBAa W NpPAaKTUUYECKOE  NPUMEHEHHE:  MY3bIKaJbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas [MAarHOCTUKAa B TEXHUKE M MEIULMHE, pajap,
panuonpuéMHUK, TENEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu



OO6pa3oBaHue 1 pacIpoOCTPaHEHHUE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

Koneburomieecs Te0 Kak HCTOYHUK 3BYKA.

HaGnroneHue oTpaxeHus U NpeJoMIIeHU MEXaHUUECKUX BOJIH.

Habmronenue nnrepdepeHunu u qupakiui MEXaHHIECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGnroneHue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOHM M 4YacTOTOH
KoJieOaHuH.

HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaXEHHE, IPEIOMIICHUE,
noJsipusanus, Tudpakuus, nHTepdepeHuus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonuHeiiHoe pacmpocTpaHeHHE CBeTa B OJHOPOIHON
cpene. JIyu ceera. TOueUHBIN UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI OTpaykeHHsI cBeTa. [locTpoeHne n300paKeHU B IMIIOCKOM
3epKaje.

IIpenomnenue cBeta. 3aKkOHBI IpeJOMJEHUs cBeTa. AOCOJIOTHBIA IOKa3aTellb
npenomienus. IlonHoe BHyTpeHHee oTpakeHue. [IpenesnbHBI yros IOJHOTO
BHYTPEHHET0 OTPa’KEHUS.

Hucnepcus csera. CroxxHbIi cocTaB Oenoro ceera. LIBer.

CoOuparomue u pacceuBaromive JUH3bl. ToHkas JuH3a. DOKycHOE paccTosHUE U
onTUYecKas cuiia TOHKOM nuH3bl. IlocTpoeHune uzoOpakeHHil B coOuparolmx U
paccenBaronux JHH3aX. POpMyJia TOHKON JIMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.
[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass ontuka. Wutepdepennus cera. KorepeHTHble HMCTOYHHMKH. Y CIOBUS
HaAOII0ACHNS MaKCUMyMOB M MHHHUMYMOB B MHTEP(EpPEHLMOHHON KapTHHE OT JBYX
CUH(a3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakus ceera. [udpaxknuoHHas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MakCUMYMOB MpH TaJe€HUM MOHOXPOMAaTHYECKOIO CBeTa Ha JU(PPAKIHOHHYIO
pEelETKY.

[Tonspusanus ceera.

TexHuuyeckue ycTpoicTBa M MpakTHYECKOE NMPUMEHEHHE: OUKHM, JIyna, (oToanmnapar,
IIPOEKIIMOHHBIA  anmapaT,  MHKPOCKON,  TEJIECKON,  BOJOKOHHAs  OITHKA,
TU(ppaKLIMOHHAs peIIéTKa, MOJIIPOU.

Jlemoncmpayuu

[IpsimonuHeitHOe pacnpocTpaHeHue, OTpakeHHUe U MperoMieHne cBeTa. OnTuueckue
pUOOPBHI.

ITonHoe BHyTpeHHEe oTpaxeHue. Moens cBeToBoOA.

HccnenoBanue cBONCTB N300paxeHU B TMH3AX.

Moaenu MEUKpPOCKOIIA, TeIECKONa.

HaGmonenue unatepdepeHIim cBera.

Habmtonenue nudpakuuu cera.

HaGmronenue qucnepcuu certa.



[Tonyyenue crekTpa ¢ HOMOIIBIO MPU3MBI.

[Tonyuenune crekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.
Hab6mronenue mossipusaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol
N3mepenne nokazaresns MpeoMIICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300pakKeHHM B JIMH3aX.
HabGmronenue qucnepcuu cBeTa.

Pa3nes 6. OcHOBBI cleIMAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'paHu1IBI IPUMEHNMOCTH KJIACCUYECKON MexaHUKHU. [locTyaTsl crienanbHON TEOpUH
OTHOCHUTEJILHOCTH: WHBAapUAaHTHOCTb MOJYJS CKOPOCTH CBETa B BaKyyMe, NPUHIUI
OTHOCHUTEJIBHOCTH DWHILTEIHA.

OTHOCHTENBHOCTH OJJHOBPEMEHHOCTHU. 3aME/JIEHNE BPEMEHU U COKPALLEHUE JIUHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUILIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTUILbI. DHEPrUs MOKOS.

Paznen 7. KBanroBasi pusuka

Tema 1. dnemenmul KBAHMOBOI ONMUKU

®oronsl. Popmyna Ilnanka cBszu 3Hepruum (oToHa € €ro 4yacToToil. DHEprus u
UMITYIbC HOTOHA.

OtkpeiTue u wuccienopanue Qoroddpdexra. OmbiTel A. I'. CroneroBa. 3aKoHBI
dboroaddexra. YpaBuenne OunmTeitHa maia pororddexra. «KpacHas rpanHuma»
dboTorddexra.

JNaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHuveckue ycTpoicTBa U MPaKTUUECKOe MpUMeHeHne: (OTOdIEMEHT, (OTOATIHK,
CoOJIHEUHasi OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3deKT Ha YCTaHOBKE C IUHKOBOM MITACTHHOM.

HccnenoBanue 3akoHOB BHEITHETO (poTOdPeKTa.

Cseroano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. Ombitel Pesepdopma mo paccessHuto o -4acTwil.
[Tnanerapnas moxens aroma. [loctynatel bopa. U3nyduenue u morsomenne GOTOHOB
MIpU MEPEX0/ie aToMa C OJIHOIO YPOBHS dHEPruu Ha aApyroil. Buasl cnektpoB. CriekTp
YPOBHEW SHEPTHH aTOMa BOJOPO/A.

BosHoBBI€ cBolicTBa yacTull. Bomubl ne bpoins. KopnyckynsspHO-BOJIHOBOW Tyanu3Mm.
CrioHTaHHOE U BBIHYXKJIEHHOE M3TyUeHHE.

TexHuueckue yCTpoMcTBA M MPAKTHUYECKOE MPUMEHEHHE: CIEKTPAJIbHBIA aHaIu3
(cnexTpockomn), J1a3ep, KBAaHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mopenb onbiTa Pesepdopra.

Omnpenesnenne AIMHbBI BOJIHBI Ja3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3TyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hal6mronenue nuHeiHyaToro criekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JI0Ka3bIBAIOLIME  CIOXKHOCTb  CTpoeHud  aapa.  OTkpbiTHE
panuoaktuBHOCTU. OmbIThl Pesepdopaa mo onpeneneHuio cocraBa pagroakTUBHOTO
n3nydyeHus. CBoiictBa anbda-, Oeta-, raMma-u3iyueHus. BiusiHue pajinoakTHBHOCTH
Ha JKUBbIE OPTaHU3MBI.

OTtkpbiTHE MpoTOHA M HeiTpoHa. Hyknonnas monens siapa ['eiisendepra—lBaneHko.
3apsin sanpa. MaccoBoe uucio sapa. M3oTorsl.

Anbda-pacnan. DNEeKTPOHHBIM M TMO3UTPOHHBIM Oera-pacnan. ['amMma-usznyudeHue.
3aKOH paJlnOaKTUBHOIO pacraja.

DOHeprus cBA3M HYKJIOHOB B siape. SnepHble cuibl. JledekT maccsl sipa.

AnepHsle peakuuu. JleneHne U CUHTES SAEp.

Snepubiii peakrop. TepmosiaepHblit cuHTe3. IIpoGneMbl M HEepCHEKTHBBI sEpHON
SHEPreTUKU. DKOJOTMUECKUE ACHIEKThI AEPHON S3HEPIreTUKH.

OnemeHTapHble YacTUlibl. OTKPBITHE TO3UTPOHA.

MeTtop1 Ha0JIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3aUMOAEeHCTBUS. EAMHCTBO (pM3NYEeCKO KapTHHBI MHpa.
TexHnueckne yCTpONCTBA M MNPAKTUYECKOE NPUMEHEHHUE: JIO3UMETp, Kamepa
Bunbcona, sinepHblil peaktop, aToMHas bomo0a.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

WccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).

Pa3neu 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PHU3UKH

Oranel pa3BuTUs acTpoHoMuu. [IpukinagHO€ W MHPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMHUHU.

Bun 3Bé3mH0T0 HeOa. Co3Be3us, IpKue 3BE3IBI, INIAHETHI, IX BUAUMOE JIBHUKEHHE.
Conneunas cucrema.

Connue. Conneuynast akTuBHOCTh. Mcrounuk sHeprun CosHua M 3BE31. 3BE31BI, UX
OCHOBHBIE XapaKTEpUCTHKHU. Jlnarpamma «CHEKTpaJIbHBI KJIacC — CBETUMOCTbB.
3BE3/bI TJIABHOM MOCIEN0BATEIbHOCTH. 3aBHCHUMOCTh «Macca — CBETHMMOCTB)» IS
3BE3]1 IVIABHOM MOcCIeoBaTeIbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. COBpEMEHHBIE
MIPEICTABICHUST O TMPOUCXOXKAEHUM M 3Boitonuu ConHua M 3BE3N. OTamnbl KU3HU
3BE3N.



Mneunsiii [lyts — Hama ["anaktuka. [lonoxenue n nuxenue ConHua B I'anakTuke.
Tunel ranaktuk. Pagroranaktuku u kBa3apbl. YEpHBIE IBIPHI B SAPAX TAIAKTHK.
Bcenennas. Pacmpenne Beenennoii. 3akon Xa006ma. Paz0eranue ramaktuk. Teopus
Bbonbioro B3peiBa. PenukToBoe n3nydeHue.

MacmrabHas cTpykTypa Beenennoil. MertaranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaOmtoneHuss HEBOOPYKEHHBIM TJIA30M C  HMCIOJIB30BAaHUEM  KOMITHIOTEPHBIX
NPUIIOKECHUN I ONPENENICHUs] MOJOXKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE c03Be311s1 CEBEPHOI0 NOJYIIApUsl U IPKUE 3BE3/BI.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [lyrtu.

Oo6o0maniee NoBTOpeHne

Ponb ¢u3Mky M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOU, COIUAIBHON W
ATHYECKOU cepax NesTeTbHOCTH YeIOBEKa, POJIb U MECTO (PM3UKH M aCTPOHOMHUU B
COBpEMEHHOM Hay4yHOW KapTHHE MUpPa, posib (HU3HUECKON Teopuud B (POPMHUPOBAHUU
Mpe/ICTaBlICHU 0 (GU3MYECKON KapTHHE MUpa, MeCTO (pU3MUecKol KapTUHBI MUpa B
00I1IeM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUHA O IPHPO/IE.
Me:xnpeamerHble CBSI3U

Nzyuenne kypca ¢uszuku 60a30BOro ypoBHs B 11 kitacce ocymiecTBisieTcst ¢ y4ETOM
COJIEPKATENIbHBIX MEXIIPEAMETHBIX CBSI3ed C KypcaMu MaTeMaTHKH, OHOJIOruH,
XHMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousamus, CBsI3aHHbIE ¢ U3YYEHUEM METOJOB HAy4YHOI'O MO3HAHMSL:
SBIIGHWE, HAy4yHbIH (QakT, THUmnoTe3a, (Qusnueckas BEIWYMHA, 3aKOH, TEOpHs,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJICTUPOBAHHE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelleHHe CHUCTEMbl YypaBHEHUHM, TPUTOHOMETpUYECKHE (YHKIINU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO,
BEKTOPBl M HUX IPOEKIUH HAa OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, IPOU3BOJHBIC
AJIEMEHTAPHBIX (PYHKINA, TPU3HAKU TIOJ00MS TPEYTOIbHUKOB, ONIPEIeICHNE TUTOIa N
I0CKUX Guryp u o0béma Ted.

buonocus: >nextpuueckue sIBICHUS B KUBOW MpUpPOE, KojiedaTeIbHbIe IBUKEHUS B
KUBOM TNPUPOJIE, ONTUYECKUE SIBIICHUSA B KUBOW NPHUPOAE, ACHCTBUE pagualuy Ha
YKUBBIE OpPTraHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MBbl 00pa30BaHUs KPUCTAJUIMYECKOM pelI€TKH, CIIEKTPaIbHbIN aHaIH3.
l'eoepaghus: MarHUTHBIE TONIOCA 3€MIIM, 3alie)Kd MArHUTHBIX pyad, (OTOChEMKA
36MHOM IIOBEPXHOCTH, IIPEICKA3aHUE 3EMIIETPSICEHUM.

Texunonoeusi:  TUHUM  DJIEKTpOIEpenady,  TEeHepaTop  IMEePeMEHHOro  TOKa,
ANEKTPO/ABUraTeNNb, HWHAYKIUMOHHAS TMe4b, pajgap, paguoNnpuéMHHUK, TEIeBU30D,
anTeHHa, teneoH, CBYU-meub, NPOEKIMOHHBIA ammapaT, BOJOKOHHAsS OITHKA,
COJIHEYHas Oartapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOro npeamera «Du3nka» Ha YPOBHE CpPEIHETO 00IIero oOpa3oBaHus
(6a30BBIil  YPOBEHB) MOJKHO OOECIICYUTHh JMOCTHIKEHUE CICIYIONIMX JIHYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mpenmera «Du3MKa» TOJKHBI
OTpakaTb TOTOBHOCTh W  CIIOCOOHOCTh  OOYYAarOMIMXCS  PYKOBOJCTBOBATHCS
cOpPMUPOBAHHON BHYTPCHHEW TMO3WIUEH JIUMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTALINH, MO3UTUBHBIX ~ BHYTPEHHUX  YOEKICHHIA, COOTBETCTBYIOIINX
TPaJAULIMOHHBIM [IEHHOCTSAM POCCUICKOTO OOIIECTBA, PACIIUPEHNUE KUZHEHHOTO OIbITa
M OmbITa JACATEIBHOCTH B TIPOLIECCE pEaM3alldd OCHOBHBIX  HAMPAaBIICHUM
BOCITUTATEIBHOM JESITEIILHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKoOro BOCIUTAHUSA:

c(OPMUPOBAHHOCTh TPAXKIAAHCKOW TMO3UIMH O00ydYaroIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00I11eCTBA;

MIPUHATHE TPAJAUIIMOHHBIX 0OIIEYCIIOBEYSCKIX T'YMaHUCTUICCKUX U JEMOKPATHICCKIX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHHOCTh B MHTEpECaxX I'pa)JIaHCKOTrO OO0IIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3alliu;

yMEHHE B3aWMOJICHCTBOBATh C COLUAIBHBIMH WHCTUTYTAaMH B COOTBETCTBHHM C HX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTb POCCHICKOM TPaXXTaHCKON UACHTHYHOCTH, TAaTPUOTU3MA,
LIEHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM CUMBOJIAM, JOCTHUKEHUSAM POCCUUCKHUX
y4€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh ~ OLIEHWBATh CHUTYalMI0O W TPUHAMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
JESITETbHOCTH YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEero;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMS :

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOUas 3CTETUKY HAyYHOTO TBOPYECTBA,
MpHCyIIero (pu3nvyeckoi HayKe;

5) Tpy10BOr0 BOCIIMTAHUS:



MHTEpEC K pasauuHbiM chepam NpodecCHOHANbHON IEATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKON U TEXHUKOH, YMEHHE COBEPILATh OCO3HAHHBINA BbIOOp OynyIeit
npodeccur U pealn30oBbIBaTh COOCTBEHHbIE JKU3HEHHbIE MJIaHBbI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 007aCTH (PU3UKH
Ha NPOTSKEHUU BCEH )KU3HU;

6) IK0JIOTHYECKOT0 BOCTIUTAHUS:

Cc(OPMHUPOBAHHOCTb 3KOJIOTUYECKOH KyJIbTYpbl, OCO3HAHHE IIOOANTBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIieMm;

IUIAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUI B OKPYKAIOLIEH CPENE HA OCHOBE 3HAHUS
LeJIeN yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmblTa JEATEIIbHOCTH HKOJOTMYECKOW HampaBJIeHHOCTH Ha OCHOBE
UMEIOIINXCs 3HaHu 1o pusuke;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (prU3MUECKON HAYKH;

OCO3HaHME ILIEHHOCTU HAy4YHOH JesTeIbHOCTH, FOTOBHOCTh B IPOLIECCE H3YyYEHUs
GU3MKKH  OCYHIECTBIATh  MPOEKTHYIO M HCCIEAOBATEILCKYIO  JESATEIHbHOCTh
WHJUBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

IMo3naBaTebHbIe YyHHBePCAIbHbIE YUeOHbIE AeiicTBUSA

Ba3oBble 1oruveckue aeiicTBUA:

CaMOCTOATENIFHO (YOPMYITHPOBATh M aKTyaJIM3HPOBATh MPOOJIEMy, pacCMaTpuUBaTh €€
BCECTOPOHHE;

OTIPEJIeNIATH 1IeNU IeATEIbHOCTH, 33]]aBaTh NapaMeTpbl U KPUTEPUHU UX TOCTUKEHUS;
BBIABJIATE 3aKOHOMCPHOCTH W MHPOTHUBOPEHYHA B pPaCCMATPUBACMBIX (1)I/ISI/I‘I€CKI/IX
SIBJICHUAX

pa3pabarbiBaTh IUIaH pelIeHUs MNpoOieMbl ¢ Y4Y€TOM aHaJIW3a HMEIIUXCs
MaTepHalbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTHUBLI B ACATCIbHOCTb, OICHUBATE COOTBETCTBUC PE3YJILTATOB LECIAM,
OIICHUBATb PUCKU HOCJ'ICI[CTBI/II\/'I ACATCIIbHOCTH,

KOOP/JMHUPOBATh M BBHINOJHATH pabOTy B YCIOBUSIX PEATbHOT0, BUPTYAIbHOTO M
KOMOHWHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

Ppa3BUBATh KPCATHUBHOC MBIIIJICHUEC IIPU PCIICHUHN )XKU3HCHHBIX np06neM.

Ba3oBble nccienoBaTebcKue 1elicTBUS:

BJIaJIETh HAYYHOW TEPMUHOJIOTHEH, KITIOUEBBIMH MOHATUAMHU U METOIaMHU (PU3NYECKOMH
HaYKH;

BJIaJAC€Th HaBbIKaMHU y‘Ie6HO-I/ICCHe}10BaTeHBCKOI>'I n HpOGKTHOﬁ JACATCIIBHOCTH B
o0nactu (U3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOHCKY
METOZIOB pelleHus 3agady (PU3MUECKOro COAEpKaHUSA, MPUMEHEHHIO pPa3IUYHBIX
METO/I0B TIO3HAHUS;



BIIQJICTh BHJIAMU JCSATEIHLHOCTH IO MOJTYYCHHIO HOBOTO 3HAHHUS, €r0 WHTECPIPETAILINH,
peoOpa3oBaHUI0 U TMPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CUTYAIMsIX, B TOM YHCIIE
MIPHU CO37aHUH YUEOHBIX ITPOCKTOB B 00J1aCTH (DU3HKH;

BBISIBJISTh TPUYMHHO-CIICICTBEHHBIC CBS3M M aKTyaJIM3MPOBATh 3a7ady, BBIABUTATH
TUNoTe3y €€ pelleHus, HaXOAWTh apryMEeHTBl JUIs JO0Ka3aTelbCTBA CBOMX
YTBEPXKIICHHH, 3a]1aBaTh TTapaMeTPhl M KPUTEPUU PEIICHUS;

aHAJM3UPOBATh TOJYYECHHBIC B XOJ€ PCUICHUS 3aJa4yd Pe3yibTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTH ¥ (GOPMYITUPOBATH COOCTBEHHBIC 3a/1a4U B 00pa30BaTEILHON IEATEIHPHOCTH, B
TOM YHCJIC IPH U3yICHUH (DU3UKH;

JIaBaTh OLICHKY HOBBIM CHTYAaIlUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh MIEPECHOCUTD 3HAHUS 110 (PU3HMKE B MPAKTHYCCKYIO 00JIACTh )KU3HECATEIIBHOCTH,
YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, OMYCKAIOIIUE aJbTEPHATUBHBIC PEIICHUS.

PabGora ¢ undopmanmeii:

BIIQJICTh HABBIKAMH TOJY4YeHHsS WHPOpManuu (HU3UYECKOTO COACPNKAHHS U3
HMCTOYHUKOB pAa3HBIX THIIOB, CAMOCTOSTEILHO OCYIICCTBISITh TIOMCK, AaHAU3,
CHCTEMATH3AlMI0 W WHTEPNPETANn0 HH(DOpMAIMK pPa3IUYHBIX BUIOB H (HOpM
MIPEICTABIICHHSI,

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

WCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pEelIeHnd KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX U OpraHM3AIlMOHHBIX 3a1a4 ¢
coOmofieHneM TpeOOBaHMUN DJPrOHOMHKH, TEXHUKH O€30MacCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, TMPaBOBBIX M OTUYECKHMX HOPM, HOPM HH(DOPMAIMOHHOU
0e30IaCHOCTH;

CO3/1aBaTh TEKCThl (DM3MUECKOTO COAEpX aHUS B pPa3IHYHBIX ¢dopMaTax ¢ Y4ETOM
Ha3HaYeHUs MHQPOpPMAIMM M IEJIeBOM ayIuTOpUHU, BHIOMpas ONTUMAIbHYIO (OopMy
MIPEJICTABJICHHS  BU3yaTH3aIliu.

KomMyHuUKaTHBHBbIe yHHBepcalbHble y4eOHbIe qelicTBHA:

OCYILECTBIATH OOLIEHHE Ha YpOKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U cMATYaTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C MCHOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIUBHIYyaTbHOH paboThI;
BBIOMPATh TEMAaTUKY U METOJIbl COBMECTHBIX JEHCTBHI C y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaK/10T0 YJieHa KOJUIEKTHBA;

MPUHUMATh LEIM COBMECTHOW AESTEbHOCTH, OPTaHHW30BBIBATH M KOOPJIMHUPOBATH
NEUCTBUS MO €€ JOCTH)KEHHIO: COCTABIIATH IUIAH JEWCTBUM, PacHpeleNsaTh PO ¢
y4€TOM MHEHUH Y4aCTHUKOB, 0OCYX/1aTh pe3yJIbTaThl COBMECTHOI paboThI;



OIICHUBATh KAueCTBO CBOETO BKJIAJa M KaXIOro yYacTHUKAa KOMaHABI B OOmIuit
pe3yNbTaT Mo pazpabOoTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBbIE NMPOEKTHI, OLIEHUBATh UJIEU C IO3WLUNA HOBU3HBI, OPUTUHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATETHMYECKOE MOBEACHHUE B PA3JIMYHBIX CUTYalHSX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaXKEeHHE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBISAThH MTO3HABATENBHYIO JCSITEIBHOCTh B 00J1aCTH (PU3UKH U
aACTPOHOMHUHU, BBISIBJIATH TPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIbHO COCTAaBJISATh IUIAH PELIECHUS PACUETHBIX U KAYECTBEHHBIX 3aj1ay, IJIaH
BBITTOJIHEHUS TIPAKTUYECKON pabOThl ¢ yUETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTCHUM;

J1aBaTh OLEHKY HOBBIM CUTYaLIUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JieaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH
3a peIlIeHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M MPOSBICHHUIO SPYAUIMU B 00NacTu (PU3UKH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, JMOLHOHAJILHBIH HHTEJIEKT:

JIaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B J€ATEIbHOCTh, OIIEHUBATH
COOTBETCTBHUE PE3YJILTATOB LEIISM;

BJI3IETh HaBBIKAMM IIO3HABATEJIIbHOM peQUIEKCMM KaK OCO3HaHHS COBEPILAEMBIX
JEUCTBHUN U MBICIIMTENIBHBIX MPOLECCOB, UX PE3YJIBTATOB M OCHOBAHU;

UCIOJIb30BaTh MPUEMBI pedIIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO pEeIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEIIEHUS 110 UX CHUKEHUIO;
MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3ybTaTOB AEATEIbHOCTH;
MPUHUMATD ce0sl, TOHMMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apT'yMEHTBI IPYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nponecce nocTrkeHus TMUHOCTHBIX PE3YJIbTaTOB OCBOEHUS MTPOrPaMMBbI IO QU3UKe
JUISL YPOBHSI CpefHEero oOmiero oOpa3oBaHHsl y OOYYaIOIIUXCS COBEPIICHCTBYETCS
SMOLMOHAIBHBIN HHTEIUIEKT, MPEANOIaraloifi chOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IMOHHMMAaTh CBOE HSMOLMOHAIBHOE
COCTOSIHME, BHJIETh HAIpaBJICHHs PA3BUTUS COOCTBEHHOW SMOLIMOHAIBHON cdephl,
OBITH YBEpEHHBIM B cebe;

CaMOpEryJIMpOBaHMs,  BKIIIOYAIOLIETO  CaMOKOHTpPOJIb,  yMEHHE  IMPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHUE, CHOCOOHOCTh  aJanTHPOBAaTBC K
HMOIIMOHAIBHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHBALIUM, BKJIIOYAIOLIEH CTpPEMIIEHHE K JOCTH)KEHHUIO LIEJIU U yCHEXY,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;
SMIIATUH, BKIIIOYAIONIEH clIOCOOHOCTh MOHMMATh SMOLIMOHAIIBHOE COCTOSTHUE APYTHUX,
YUUTHIBATh €0 IPH OCYIIECTBICHHH OOIIEHUS, CHOCOOHOCTH K COYYBCTBHIO H
COIIEPEKUBAHMUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaUBaThb OTHOLIEHUS C
JIPYTUMHU JHOABMHU, 3a00TUTHCS, IPOSABIATH UHTEPEC U pa3peliaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJBTATbBI

K xoHny oOydyenus B 10 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYYAIOLINXCS YMEHHMN:

JE€MOHCTPHpPOBAaTh Ha IpHUMepax pojb U MecTo (GU3MKU B (OPMHPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHbBlI MHUpPA, B pPa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTMH, B IPAKTUYECKOM NEATEIBHOCTH JIFOAEH;

YUUTHIBATh TPAHULBI IPUMEHEHUS U3YYCHHBIX (PU3MUECKUX MOJeNel: MaTepualibHas
TOUYKa, MHEpLUAIbHAs CUCTeMa OTcuéTra, aOCOJIOTHO TBEPAOE TENIO, MACAIBHBINA Ta3,
MOJIETIN CTPOEHMSI Ta30B, )KUJIAKOCTEN U TBEPBIX TeJl, TOUCUHBIHN 3JIEKTPUUECKHI 3apsi
NpH perieHnr GU3NIECKUX 3a]1a4;

pacrio3HaBaTh (pu3MYecKHue SABJIECHUs (MPOLECChl) U OOBACHATh X HA OCHOBE 3aKOHOB
MEXAaHWKH,  MOJIEKYJSIPHO-KMHETUYECKOM  TEOPUM  CTPOEHMsI  BELIECTBA U
ANEKTPOAMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHEHHOE ABUKEHUE,
cBO0OO/IHOE MaJieHUe Tel, ABM)KEHHE 10 OKPYKHOCTH, UHEPLIUS, B3aUMOIEUCTBUE TETI,
muddy3us, OpOYHOBCKOE JBMKEHHME, CTPOCHUE JKMIKOCTEH U TBEPABIX Tel,
U3MEHeHHe o0BEMa Ten MNpH HarpeBaHUM (OXJAXKAEHUH), TEIIOBOE DPAaBHOBECHE,
UCIIapeHHe, KOHJCHCAlMs, IUIaBJICHHE, KpUCTAUIM3alusl, KUIEHUE, BIAXKHOCTD
BO3/lyXa, MOBBILIEHUE JaBJICHUS r'a3a MPH €ro HarpeBaHUM B 3aKPHITOM COCYJE, CBA3b
MEXIy IlapaMeTpaMu COCTOSIHMSI Tra3a B H30Ipolieccax, JJIEKTpu3alus Tell,
B3alMOJIEICTBUE 3aps]I10B;

ONHCHIBATh ~MEXAaHWYECKOE JBUKEHHE, HUCIOJb3ysAd (U3MUECKHE  BEIUYMHBIL:
KOOp/IMHATa, MyTh, IEpPEMEILEHHE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUIIA, UMITYJIbC
TeNla, KWHETHYEeCKash HHEprus, MNOTEHIMalbHas SHEprusi, MexaHudeckas palora,
MeXaHU4ecKasi MOIITHOCTh; IPU OMMCAaHUU MPABUIILHO TPAKTOBATh (PU3MUYECKUI CMBICIT
UCIOJIb3YEMBIX BEJIUYMH, HMX OOO3HAYEHUS U €IWHHULbI, HaXOAUThb (QOPMYJIbI,
CBSI3BIBAIOIIME TAHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYNHAMU;

ONMCHIBAaTh M3yYEHHBIE TEIUIOBBIE CBOMICTBA T€I WM TEIUIOBHIE SBJICHUS, MCIOJIb3Ys
¢u3nyeckue BeNWYMHBL: JaBJCHHUE Ta3a, TeMIepaTrypa, CpeIHss KHUHETHYeCKas
SHEPTHUs Xa0TUUECKOTO IBUKEHHS MOJIEKYJI, CPETHEKBAIpaTUYHAsI CKOPOCTh MOJIEKYII,
KOJMYECTBO TEIJIOTHI, BHYTPEHHSS SHEprus, padbora raza, KodQpQGUIUEHT IM0JIE3HOIO
JIeWCTBUS TEIJIOBOTO JIBUTATEIIS; IPU ONMCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKUI



CMBICII MCIIOJIb3YEMbIX BEJMYMH, UX OOO3HAYCHHS M €IUHUIIBI, HAXOAUTh (HOPMYIIH,
CBSI3bIBAIOIME JTAaHHYIO (PU3NYECKYIO BEJIMYUHY C APYTMMU BETHMUUHAM;

OIMCBIBATh U3YyUYEHHBIE IEKTPHUUECKUE CBOMCTBA BEIIECTBA U SJIEKTPUUECKUE SIBICHUS
(mpoueccel),  UCHONB3ysd  (U3WYECKHE  BEIMYMHBL:  DICKTPUYECKUH  3apsin,
ANEKTPUYECKOE T10J1€, HANIPSKEHHOCTD 110JIs, IOTEHLINAJ, pPa3HOCTh NOTEHLUAJIOB; IpU
ONMCaHUM NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIHOIb3YEMBIX BEJIMYMH, MX
0003HAYECHMS U €IMHMILIbI; YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOLIIE JaHHYIO (PU3NUECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMY;

aHAJTM3UPOBATh (PU3NYECKUE TPOLIECCHl U SIBJICHUS, UCNOIB3Ya (PU3NUECKHUE 3aKOHBI U
INPUHLMIIBL 3aKoH BcemupHoro tsrotenus, |, |l u Il 3akonsr HbroToHa, 3akoH
COXPAaHEHMsSI MEXaHWYECKOM OHHEpPIruu, 3aKOH COXpPAHEHHUsS HMIYJbCa, MPUHLUI
CYNEpHO3UIMA CWJI, NPUHIUI PABHOIPABUS HHEPLHUAIbHBIX CUCTEM OTCYETa,
MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPUI0 CTPOEHMS BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeAHell KHHETHYECKOW SHEPrHMH TEIUIOBOTO [BM)KCHUS MOJEKYJT C aOCOJIOTHOM
TeMIIepaTypoil, MepBblii 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS JIEKTPUUYECKOIO
3apsija, 3akoH KyioHa, npu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHUYECKOE BBIPAXKEHHUE U YCIOBUSI (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;
OOBSICHATh OCHOBHBIC TPUHIMIIBI JEHCTBUS MAIlWH, NPHOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3nuyaTh yCJIOBHUS HX O€30MacHOrO MCIOJIb30BAaHUS B ITOBCEIHEBHOM
KHU3HH;

BBITIOJHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SIBJIEHUHM U MPOLECCOB C
WCIOJIb30BAaHUEM IMPSIMBIX M KOCBEHHBIX H3MEpPEHHH, Mpu 3TOM (QOpPMYIHPOBATh
npobiemMy/3ajayy M TUIOTE3y Y4eOHOTO SKCIEpPUMEHTa, cOOMpaTh YCTAHOBKY M3
MIPEUI0KEHHOT0 000PYA0BaHUS, IPOBOANUTH ONBIT U (HOPMYIUPOBATH BBIBOJIBI;
OCYILIECTBIIATh MPSIMbIE M KOCBEHHBbIE M3MEPEHUs (PU3NYECKUX BEIWYUH, IPU 3TOM
BBIOMpATh ONTHMAJbHBIA CIIOCOO M3MEPEHHs] M MCIOJIb30BaTh W3BECTHBIE METOJIbI
OLIEHKH NOTPEIIHOCTEN U3MEPEHNI;

UCCIIeIOBaTh 3aBUCHUMOCTH MEXITy (PU3MUECKUMHM BETUYMHAMHM C HCIHOJIb30BAHHUEM
NpSIMBIX ~M3MEPEHHMH, TpPU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATH
pe3ysbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DM3MYECKUX BEIMYMH B BHJAE TaOIULl U
rpaduKoB, JieNaTh BHIBOJIBI IO PE3Y/IbTaTaM HUCCIIEOBAHUS;

coOoaTh NpaBuiIa 0€30MacHOTO TPyJAa MpHU MPOBEACHUU HCCIEIOBaHUI B paMKax
y4eOHOr0 HKCIEPUMEHTA, Y4eOHO-UCCIEN0BATEIbCKOW U NMPOEKTHON JESTENbHOCTH C
HCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PYAOBAHNUS;
pemiaTh pacy€THble 3a7auyd C SBHO 3aJaHHOM (U3MYECKON MOJENbl0, HCIONb3YS
¢u3nyeckue 3aKOHbl M MPHUHLMUIBI, HA OCHOBE aHalM3a YCJIOBUS 3aJauyd BbIOMPATh
(bu3NYeCKyI0 MOJIENb, BBACTATH (pU3MUECKHe BEIUYUHBI U (GOPMYIIbl, HEOOXOAUMBIE
Uis €€ peuieHHs, MPOBOJUTH pPacdy€Tbl M OLEHHBATh PEAITbHOCTh IOJTYYEHHOIO
3Ha4YeHUs1 PU3NUECKOI BETMUNHBL;



peliarh KaueCTBEHHBbIE 3a/Jayd: BbICTPAUBAaTh JIOTMYECKH HENPOTHBOPEUUBYIO
LENOYKY pPacCyXJCHHH C ONOpPOM Ha W3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢bu3nyeckue sBICHUS;

UCTOJB30BAaTh MPH PEUICHUH YYeOHBIX 3a7ad COBPEMEHHBbIE HH(OpMAIMOHHBIC
TEXHOJOTMM Ul IIOUCKA, CTPYKTYpUPOBaHUS, WMHTEPHPETALUU U IPEICTABICHUS
yu4eOHOI M HAay4yHO-NOMYJSApHOH MH(POpPMALUKU, TIOJIYYEHHOH U3 pPa3JIMYHbIX
UCTOYHUKOB, KPUTUUECKU aHAJIM3UPOBATh MOJydaeMyto HH(OpMAIHIO;

OPUBOANUTH TPUMEPHl BKJIAJa POCCHUHCKHX M 3apyOCKHBIX YUEHBIX-(QH3UKOB B
pa3BUTHE HayKH, OOBSICHEHUE TPOLIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETHYECKHE 3HAHUS MO (U3UKE B IIOBCEAHEBHOM KM3HM IS
obecrieyeHuss 0€30MacHOCTH MpH OOpalleHuu ¢ OpudopaMM U TEXHUYECKUMHU
yCTpOMCTBaMH, AJIi COXPAHEHUS 3/0pPOBbsl M COOJIOJEHHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPYKAOUIEH CPELE;

paboTaTh B IpyIIle C BBINOJHEHHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, IIAHUPOBATh
paboTy TIpymIbl, palMOHAIBHO paclpeieisaTh O0sI3aHHOCTM M IUIAHUPOBATh
NeSITEIbHOCTh B HECTAHJIAPTHBIX CUTYAlLIUAX, a/IEKBaTHO OLIEHUBATh BKJIAJ Ka)KJI0T0 U3
YYaCTHUKOB I'PYIIIbI B PELIEHUE paccCMaTpuBaeMoil MpoOIeMBbl.

K xoHny oOyuyenus B 11 kJacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpakaTh cHOPMUPOBAHHOCTD Y O0OYYAIOLINXCS YMEHUMN:

JEMOHCTPHPOBATh Ha TMpHUMEpPax pojdb M MecTo (GU3UKA B (OPMHPOBAHUHU
COBPEMEHHOM HAay4YHOM KapTHHBI MHUpPA, B pPa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B NPAKTHYECKON MAEATEIbHOCTU JIOAECH, LEIOCTHOCTb WU E€JUHCTBO
¢bu3nveckoil KapTUHBI MUPA;

YUUTBHIBaTh TPaHUIBl NPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJENeH: TOYEeUHBIN
ANEKTPUYECKUH 3apsijl, JIyd CBETa, TOUCUHbIN UCTOYHUK CBETA, A€pHAs MOJIETIb aTOMa,
HYKJIOHHAsl MOJIeJIb aTOMHOT'O $i/ipa MpH peleHnH (U3NYEeCKUX 3a/1a4;

pacrio3HaBaTh (hu3nyYecKHue SBJICHUs (MPOLECChl) U OOBACHATh UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAHTOBOM (PU3MKHU: 3JIEKTpUYECKasl MPOBOJUMOCTD, TEIIOBOE,
CBETOBOE, XHMMHUYECKOE, MarHWTHOE JEHCTBUS TOKa, B3aWMOJAEWCTBUE MAarHUTOB,
AJIEKTPOMAarHUTHasi UHAYKLUS, IEHCTBUE MArHUTHOTO MOJI HA MMPOBOJHUK C TOKOM U
JBIDKYIUICS 3apsf, 3JEKTPOMarHuTHbIE KOJEOaHUS M BOJHBI, MPSIMOJIMHEIHOE
pacnpocTpaHEHHE CBETa, OTpa)keHUe, MpesoMiIeHne, HHTepdepeHns, AMPpakuus u
MOJISIpU3aIs CBETa, AUCTEpcHsi cBeTa, GorodnexTpudeckuii rddext (pororddexr),
CBETOBOE JABJICHHWE, BO3HMKHOBEHHUE JIMHENYATOTO CIEKTpa aToMa BOJOpOJa,
€CTECTBEHHAs U UCKYCCTBEHHAsI paIMOAKTUBHOCTb;

ONMCHIBATH  W3YYEHHbIE CBOICTBa  BemiecTBa  (DJIEKTpUUYECKHE, MarHUTHBIE,
ONTUYECKHUE, JEKTPUUECKYIO MPOBOJIUMOCTb PA3INYHbIX CPEl) U AJIEKTPOMArHUTHbBIE
ABJICHUS (IIPOLIECCHI), UCTIONIB3YS (PU3NUECKUE BETMUMHBI: JIEKTPUUYECKUIA 3apsi, chila
TOKA, JJIEKTPUYECKOE HAMNPSIKEHUE, JIIEKTPUYECKOE COINPOTUBIEHUE, PA3HOCTH
MOTEHIINAJIOB, AJIEKTPOABIDKYIAs cuja, paboTa TOKa, MHIAYKIMS MAarHUTHOTO IOJIS,



cuna Amnepa, cuia JlopeHia, UHIYKTUBHOCTb KaTYIIKH, SHEPTHUS AJIEKTPUUIECKOTO U
MarHMTHOTO TOJIeH, MePHO/] M YacToTa KoyiebaHuil B KojiebaTeIbHOM KOHTYpE, 3apsia U
CHJIa TOKa B MPOIECCe T'APMOHMYECKUX SJIEKTPOMArHUTHBIX KoJieOaHWid, (oKycHOe
paccTostHUEe M ONTHYECKash CHJIa JIMH3bI, TPU ONUCAHUU MPABHIBHO TPAKTOBAThH
(¢u3MYECKUN CMBICT WCHOJB3YEMbIX BEIMYMH, WX OOO3HAYCHHUS U CAWHMIIBI,
yKa3bIlBaTh (POpMYJIbI, CBA3BIBAIOIIME NAaHHYIO (U3UYECKYIO0 BEIMYMUHY C APYTUMU
BEJINYMHAMU;

OINKCHIBATh W3YYEHHBIC KBAHTOBBIC SIBICHUS M TIPOIECCHI, MCIOIB3Ys (hHU3HUECKUE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA,
JHEpPrusi U UMIYNIbC (POTOHA, MEPHOJ MOTypaclaga, SHEPTUsS CBSI3U aTOMHBIX sTeEp,
MIPU OMMCAHUM MPABUIBHO TPAKTOBATH (PU3MUECKHI CMBICI UCIOJIB3YEMBIX BEIHUMH,
ux o00O03HaueHUsT W EAMHHUIBI, YKa3biBaTh (OPMYJBI, CBS3BIBAIOLIUE JIAHHYIO
(U3HYECKYIO BEIMYMHY C APYTUMHU BEIMYMHAMHE, BBIUYUCISATH 3HAYCHHUE (DU3HUCCKOM
BEJINYUHBI;

aHAIM3UPOBATh (PU3MUECKHE MPOLECCHl U SBICHUS, UCIIONB3Ysl (PU3NYECKUE 3aKOHBI U
MPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOCIEAOBATEIIBHOTO U NapaJlIeIbHOTO COEIUHEHHUS
MPOBOJHUKOB, 3ak0oH J[koyns—JIeHua, 3aKOH 3JIEKTPOMAarHWUTHOW WHIYKIUMHU, 3aKOH
MPSIMOJIMHEHOTO PacHpOCTPaHEHUsI CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI
MIpEeIOMIICHUsI CBETa, ypaBHeHUe DifHmTeldHa st GoTodddexTa, 3aKOH cCOXpaHEHUs
SHEPTHUM, 3aKOH COXPAHEHHUs UMITYJIbCA, 3AKOH COXPAHEHMs 3JIEKTPUUYECKOTO 3apsja,
3aKOH COXPAaHEHHUs MacCOBOrO 4YHCIa, IMOCTynarhl bopa, 3aKOH paguMoaKTHBHOIO
pacmaza, TpU OTOM pas3inyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BBIPAKEHHUE U yCIOBHS (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;
ONpENEATh HAITPaBJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJISl IPOBOJIHUKA C TOKOM,
cunbl Amriepa u cuiibl JlopeHna;

CTPOUTHh W OIMCHIBATh H300paXCHHE, CO3/IaBa€MOE€ ITUIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBITIONHATH SKCIIEPUMEHTHI 110 HUCCIEIOBAaHUIO (PU3NYECKUX SIBJICHHUM M MPOIECCOB C
WCIIOB30BAHUEM TIPSIMBIX U KOCBEHHBIX HM3MEpPEHUU: TMpHU 3TOM (POPMYJIHPOBATH
npobneMy/3ajady U TUMOTE3y Y4eOHOro JKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MIPEITIOKEHHOTO 000PYA0BaHHUSI, TPOBOAUTH OMBIT U (POPMYTUPOBATEH BHIBO/IBI,
OCYIIIECTBIIATh MPSIMbIE M KOCBEHHBIE M3MEPEHHUs (PU3NYECKUX BEIMYUH, MPH ITOM
BBIOMPATh ONTHUMAIBHBIA CIOCOO W3MEPEHHs] M HCIIOJIH30BaTh HM3BECTHHIE METOJbBI
OLICHKH MTOTPEIIHOCTEN NU3MEPEHU;

WCCIIEIOBaTh 33aBHUCHUMOCTH (DU3MYECKHX BEIWYHMH C HWCHOJIB30BAHUEM MPSMBIX
W3MEpEHUil: TpHU HSTOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHpPOBATh pe3yiabTaThl
MOJTYYEHHOM 3aBUCUMOCTH (DM3UYECKUX BEIIMYWH B BUJE TAOJIHUI U TPaPUKOB, JeNaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHUS;

coOnroaTh mpaBuiia 0e30MacHOro TpyAa MPH MPOBEIECHUU HMCCIENOBAHUN B pamMKax
y4e0HOro dKCIepUMEeHTa, Y4eOHO-HCCIeA0BaTeIbCKON U MPOSKTHOM AESITETbHOCTH C
WCIIOT30BAaHUEM MU3MEPHUTEIBHBIX YCTPOUCTB M JIAOOPATOPHOTO 000PYAOBAHUS;



pemiate pacu€THBIC 3aJadd C SIBHO 3aJlaHHOW (DU3MYECKOH MOJENbI0, HCIOJIB3Ys
¢u3nyecKkrue 3aKOHbI U MPHUHIMUIBI, HA OCHOBE aHajM3a YCIOBHUS 3a/ladydl BbIOMPATh
(bu3MYECKyI0 MOJIENb, BBIACTATH (pU3MUECKHe BEJIMYUHBI U (HOPMYIIbI, HEOOXOIUMbBIE
JUIsi €€ pelleHus, MPOBOJUTH pacy€Thl U OLEHUBATH PEATbHOCTH IOJYUYEHHOIO
3HaYeHUS! PU3NICCKON BETUIHHEI;

pemiaTh KayeCTBEHHBbIE 3aJayd: BBICTPAUBATHh JIOTMYECKHM HENPOTUBOPEUUBYIO
LEMIOYKY PACCYKIEHUU C ONOpOM Ha HW3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(bu3nuecKue SBICHUS;

WCIOJIb30BaTh TIPU PEIICHUU YYeOHBIX 3a7a4 COBPEMEHHbIE HWH(OPMAIMOHHBIC
TEXHOJIOTMM [JIsl TOWCKA, CTPYKTYpUPOBAHUS, WHTEPHPETALUU U TNPEJICTABICHUS
yuyeOHOW ¥ HAYYHO-TIOMYJISpHOW UHPOpMAlMU, TOJY4YEHHOM U3 pa3IMYHBIX
HMCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOJTydaeMyro HH(OPMAILIUIO;

OOBSICHATh TPUHIMIIBI JICHCTBUS MAIIUH, NPHOOPOB M TEXHUYCCKUX YCTPOKCTB,
pasnuyaTh yCIOBUA UX O€30MaCHOTO MCIOJIb30BAHUS B IOBCETHEBHOW KU3HH,
MPUBOJUTH TMPUMEPHl BKJIAJa POCCUUCKUX H 3apyOexHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B 00BICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTHIA;

WCIIOIb30BaTh TEOPETUYECKHE 3HAHUA MO0 (U3MKE B TIOBCEJAHEBHOM JKM3HU MJIA
oOecrieueHrss 0€30MacCHOCTH TMpH OOpalleHUH C MpudopaMHd M TEXHUYECKUMU
yCTPOMCTBAMHU, [IJISI COXPAHEHHsI 3/I0POBbS M COONIOJCHHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAOUIEH CPELE;

paboTarh B TPYIINE C BBHINOJHEHUEM PA3JTHMYHBIX COIMAIIBHBIX POJIEH, MJIaHUPOBATH
paboTy TpyMIbI, palHOHATBHO paCHpenensaTh OOS3aHHOCTH U  IUIAHUPOBATH
JEeSATEIbHOCTh B HECTAHIAPTHBIX CUTYAIIUAX, aJICKBaTHO OLIEHUBATh BKJIAJ KaXIO0TO U3
YYaCTHUKOB T'PYIIIBI B PEIICHUE paCCMaTPUBAEMOM TTPOOITIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

‘ KoJsinyecTBo 4yacoB ‘ DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3iesioB M TeM (undposbie)
} NporpamMmel Beero Konrpoabuble IlpakTuyeckne| oghazoparennnbie
padoThI padoThI pecypebl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 BH6J_IHOTeKa HOK
https://m.edsoo0.ru/7f41bf72
Hroro no paszaeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
7
2.2 Jlunamuia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
1 1
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 https://m.edsoo.ru/7f41bf72
Uroro mo paszaeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOpUHU https.//m.edso0.ru/7f41bf72
bu6mmoreka [JOK
10 1
3.2 OCHOBBI TEPMOJMHAMHKH https://m.edso0.ru/7f41bf72
3.3 ArperaTtHble COCTOSIHUSI BEILIECTBA. 5 bubnnorexka [JOK



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

@Pa30BbIE IEPEXOABI

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

HWroro no paszaeny 24

Pasnen 4. JIEKTPOIMHAMUKA
41 DUICKTPOCTATHKA 10 E@fﬁﬁfﬁgﬁﬁmﬂz
492 I1OCTOSIHHBIN 2JIEKTPUYECKHUM TOK. 12 bubnnorexa [HOK

Toku B pa3IMyHbIX Cpeaax https://m.edsoo.ru/7f41bf72

HWroro mo paszaeny 22

PesepBHOe Bpemst 2

OBLIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

11 KIIACC

‘ KosnuecTBo yacoB ‘ DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMMbl Kontposibnbie|  IIpakTH4eCKHEe| oGhaszopaTeabnble
porp Bcero 5 6 p
padoThI padoThbI pecypebl

Paznea 1. JIEKTPOANHAMUKA
11 MarauTHoe nosie. D1eKTPOMAarHuTHas 1 1 3 bubnnoreka [JOK

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

Hroro no paszeny 11

Pa3nen 2. KOJIEBAHUSA U1 BOJIHBI
21 MexaHu4ecKHe U JIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK

' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHudecKue U 3JIEKTPOMAarHUTHBIE 5 1 bubnnorexka [JOK

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

bu6nmoreka [JOK

: 10 3
2.3 Onrura https://m.edso0.ru/7f41c97¢

Hroro no paszaeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazzeny 4

Pasznen 4. KBAHTOBASA ®U3UKA



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

4.1 DJIeEMEHTHI KBAHTOBOU OIITHUKU 6 Brbmorexa [IOK
' https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.2 Crpoenne aroma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97c
Hroro no paszeny 15
Pa3zgen 5. DJEMEHTBI ACTPOHOMUU U ACTPOOPU3ZUKU
bubmuorexa [JOK
5.1 DIIeMEHTBI ACTPOHOMHUH U aCTPODYUIUKU 7 1 https://m.edsoo.ru/7fA1c7c
Hroro no paszaeny 7
Paznen 6. OGOBIIAIOIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 O6obmatommee nosTopeHHe 4 https://m.edsoo.ru/7f41c97c
Uroro mo paszaeny 4
Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68 4 !
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