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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUW U TpeOOBaHUH K pe3yibTaTam
OCBOEHHSI OCHOBHOHM 0Opa3zoBaTelnbHON mporpamMmmbl, npenacraBieHHbix B OI'OC
COQO, a Ttakxke c yu€roMm (enepanbHON pabouell MporpaMmbl BOCIHUTAHUA H
KOHLEMIMU MpenojaBanus yyeOHoro npeamera «®Dusmka» B 00pa3oBaTeIbHBIX
OpraHu3anusaXx Poccuiickon denepanuu, peAN3YIOLINX OCHOBHBIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

Copnepxanue mnporpamMMmbl 1O (U3MKE HampasieHO Ha (OpPMHpPOBaHUE
€CTeCTBEHHO-HAay4YHOH KapTUHbI MHpa oOyyatomuxcs 10-11 knaccoB npu o0yueHuu
X Qu3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AESITEIbHOCTHOIO MOJAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYeT TpeboBanusiMm GI'OC COO k maHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEIMETHBIM pe3yjbTaTaM OOYYEHHsI, a TAKKe
YUUTHIBAET HEOOXOAUMOCTh pEaM3ali MEXIPEIMETHBIX CBA3CH (U3UKU C
€CTECTBEHHO-HAYYHBIMH yUE€OHBIMH IIpeIMeTaMu. B Hell onpeaenstoTcsi OCHOBHbIE
e U3y4eHus (GU3MKU Ha YPOBHE CpPEeHEro o01ero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNbTaThl  OCBOEHHUS Kypca (PU3MKHU: JUYHOCTHBIE, MeETalpeJIMETHbIE,
npeaMeTHbIe (Ha 6a30BOM YpOBHE).

[Iporpamma no usuke BKIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (U3UKHU Ha 6a30BOM YpPOBHE, B

TOM YHKCJIE TIPEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueoHoro npeamMera «Dusuka» 1o rojgam 00ydeHusl.

dusnka Kak Hayka O Hambojee OOIMMX 3aKOHAX TMPHUPOJbI, BBICTYIAs B
Ka4yecTBe yuyeOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKIJIAJl B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3YIOIIHMA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJBKY (DH3UYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHUHN, H3yYaeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckoii reorpadueri m actpoHomueid. lcmonbp3oBaHME W AKTHBHOE
npUMeHeHue (U3NYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOO00pa3HBIX TEXHOJIIOTUH B cpepe FIHEPTeTUKH, TPAHCIIOPTa, OCBOECHHUSI KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpPHAJIOB C 3aJlaHHBIMU CBOMCTBAMHU W Ipyrux. M3yudeHue
(U3MK1 BHOCUT OCHOBHOM BKJIaJ B (POPMHUpPOBAHUE €CTECTBEHHO-HAYUYHON KapTUHBI
Mupa oO0y4aromuxcs, B (OPMUPOBAHHUE YMEHHMH NPUMEHSITh HAYYHBIM METOA
MO3HAHMS TP BBITIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUMA.

B ocHoBY kypca pu3mKu U1 ypOBHS CpEeIHET0 00111ero 00pa3oBaHus MOI0KEH
pAa UAEH, KOTOPbIE MOKHO pacCMaTpUBaTh Kak MPUHIUIIBI €r0 IOCTPOCHHUS.



Hoes yenocmunocmu. B cOOTBETCTBUM C HEH Kypc SBISETCS JIOTUYECKU
3aBEpHIEHHBIM, OH COAEPIKHUT MaTepual U3 BCEX pa3leioB (hM3HMKH, BKIIOYAET KaK
BOIIPOCHI KJIAaCCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoesn cenmepanuzayuu. B cOOTBETCTBUM € HEH MaTepuan Kypca (Qu3uku
o0beMHEH BOKpPYr ¢u3nueckux Teopuidl. Benymmm B Kypce sBIsercs
dopMupoBaHuEe TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaT€pUU, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NpeanosaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (HU3MUECKONH HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHYECKIMH, HPAaBCTBEHHBIMHU
Y DKOJIOTUYECKUMH MPOOTIEeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc dbuzuku npejnonaraet 3HakOMCTBO
C MUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPHIOKEHUH H3yUdeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHS DJIEMEHTOB
COJICp)KaHUs, TOCBAMIEHHBIX JKOJOTHYECKUM TIpobjIeMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHUKU M TEXHOJOTHH, a TaKKe OOCYKICHHS
npo0JIeM paloOHATHFHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTHIECKON OE30MMaCHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (DU3MKM Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHus SBJSOTCS (pusmyeckue teopuu (hopMHpoOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, POIH (PyHIAMEHTAIBHBIX 3aKOHOB U
PUHIIMIIOB B COBPEMEHHBIX MIPEJICTABIECHUSIX O IPUPOJE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JJIsI OMUCAHUSI €CTECTBEHHO-HAYYHBIX SIBIICHUN U MTPOLIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J B Kypce (DU3UKU pean3yeTcs Mpexe
BCEro 3a CU€T OpPraHu3allid SKCIEPUMEHTAIBHOU AESITEIIbHOCTH O00YyYaromIuXCsl.
Jlns1 6a30BOr0 ypoBHS Kypca (PU3UKH — 3TO UCTIOJIB30BAHNE CUCTEMbI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOTpaMMe
no Qusnke oObEIMHEHBI B OOIIMH CIUCOK YYCHHYECKHX IMPAKTHYECKUX pabdoT.
Bbinenenne B yka3aHHOM IepedyHe JabOpaTOpHbIX padOT, MPOBOAMMBIX IS
KOHTPOJIS U OLIEHKH, OCYHIECTBIIIETCS yYaCTHUKAMHU 00pa30BaTeIbHOrO IMpolecca
UCXO/sl U3 OCOOCHHOCTEH IMIAaHUPOBAaHUS U OCHalleHUs KabuHera ¢usuku. Ilpu
3TOM O0ECHEeUMBaeTCs OBJaJACHHE OOYy4YAIOUIUMHCS YMEHHUSIMH IPOBOJUTH
KOCBEHHBIC HM3MEPEHHUs, HCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMUH H
MIOCTAHOBKY OIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonbmioe BHUMaHuE ynensieTcs perieHnio pacu€THRIX U KaUYeCTBEHHBIX 3a/1a4.
[Tpu 3TOM At pacUETHBIX 3a7a4 MPUOPUTETOM SIBIIIOTCA 3a7a4u C ABHO 3aJaHHON
¢u3nyeckoll MOJAENBI0, TMO3BOJSAIONIME MPUMEHATh W3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaK U HHTETPUPYS 3HAHUS W3
pa3HbIX pa3nesnoB. [l Ka4eCTBEHHBIX 3a]a4 MPHOPUTETOM SBISIOTCS 3aJaHus Ha
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O0OBsCHEHHE MPOTEKaHUs (U3MYECKUX SBJICHUM M MPOLIECCOB B OKPYKAIOIIEH
KU3HHU, TpeOyrolirue BbIOOpa (PU3MYECKONW MOACHH [JIsi CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapakKTepa.

B cootBerctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuasbHO-TEXHUYECKOMY
oOecreueHuto y4eOHOro mpouecca 0a30Bbl ypOBEHb Kypca (U3HKM Ha YPOBHE
cpeaHero o0O1mero oOpa3oBaHUsl JOJDKEH H3Yy4daThCsl B YCIOBUSX MPEIMETHOIO
kaOuHeTa (U3MKU WIM B YCIOBHUSX HMHTETPUPOBAHHOrO KaOWMHETa MpPEAMETOB
€CTECTBEHHO-HAYYHOr0 LUKIa. B kabuHeTe QU3MKU JOIKHO OBITHh HEOOXOJIHUMOE
nabopaTopHoe OOOpYJOBaHUE JUIsl BBINOJHEHUS YKa3aHHbIX B MPOrpamMme IO
(du3MKe yYEHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH M OOECIEeYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpamMme 1o (U3UKE KIIOYEBbIX JAEMOHCTpaUud s
UCCJICIOBAHUS  HM3Y4YaeMbIX  SIBIEHUW W  MPOIECCOB, AMIUPUYECKUX U
(GyHITaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpynOBaHHE Ui YYEHUYECKHX TMPAKTHUYECKUX padoT
dopMupyercst B BUAe TEMAaTHYECKUX KOMIUIEKTOB M 0OOECIeuMBaeTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaronuxcs. TeMmaruyeckue KOMIUIEKTHI
1abopaTopHOro 00OPYAOBaHUS JOJKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
UCMOJIb30BaHUM aHAJOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(PPOBBIX J1abOpaTOPHil.

OCHOBHBIMM LIENSIMU U3y4eHUs (PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCSA:

e (opMupOBaHHE HHTEpeca M CTPEMJICHHs OO0y4arolMXCsi K HaydYHOMY
U3yYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e DPa3BUTHE IPEICTABICHUNA O HAYYHOM METOJIE NMO3HAaHUS U (OPMUPOBAaHUE
UCCIIEZIOBATEIBCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBJICHUSM;

e (opMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yueHHUs] OCHOB
CTpOEHUSI MaTepuH U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMUpOBaHHE YMEHUN OOBSCHATH SBJIEHUS C HCIOJIb30BAaHUEM
(¢u3nYecKuX 3HAaHUN U HAYUYHBIX JI0KA3aTEeIbCTB;

e (dopMUpOBaHUE MNPEJACTABICHUA O posid (PU3MKU AJS Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHl.

JlocTrkeHue 3TUX Lejaed 00ecnedrnBaeTCs PEIIEHUEM CIEAYIOIUX 3a7a4 B

npolecce U3ydeHus Kypca (pU3MKU Ha YPOBHE CpPEeIHEro o0IIero oopa3oBaHus:

e TpUOOpETEeHHE CUCTEMBI 3HaHUH 00 O0IINX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSX, BKJIKOYAs MEXaHUKY, MOJIEKYISIPHYIO (PU3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTBI aCTPO(YHU3UKH;



e (opmupoBaHHE€ yMEHUU NPUMEHATh TEOPETUUYECKUE 3HAHUS IS
0oObsiICHEHUs (UBMYECKUX SBJICHUM B MNOpUPOAE U JUISl TPUHATUS
[IPAKTUYECKUX PELICHUU B IIOBCEIHEBHOM KU3HU,

e OCBOEHHME CIOCOOOB pEUIeHUS pPAa3IUYHbIX 3aJad C SBHO 3a/JaHHOM
¢uznuecko MoOJENbI0, 3aJady, MOJPa3yMEBAIOLIUX CAMOCTOSTEIbHOE
co3gaHue GU3NUEeCKOW MOJENH, aleKBATHOW YCIOBUSM 3a]1a4H;

e IMOHUMaHUE (PUBMYECKHMX OCHOB M NPUHUMUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOILYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSTENIbHOTO IJIAHUPOBAHMS U TPOBEJICHUS
(Gu3MUeCKUX HKCIEPUMEHTOB, aHalIM3a W MHTepIpeTauuu UHGOpMaIny,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJYYEHHOT'O Pe3yNbTaTa;

e CO3[]aHUE YCIIOBUMU ISl Pa3BUTHUSI YMEHHUI NMPOEKTHO-KUCCIIEA0BATENbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHB) Ha YpPOBHE CpeaHEro oOIIero
oOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 gacoB (2 yaca B HEACIHIO).

[Ipennaraemspiii B mporpamMme 1o (U3MKE TMepeueHb JTabopaTOPHBIX U
NPAKTUYECKUX padOT SBISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJaeT BBIOOD
NpOBEJIEHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB C YYETOM MHIUBHUIYaTbHBIX
0COOCHHOCTEH 00yUYarOITUXCS.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3zjnen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o npupoze. HayuHble MeTOABI IO3HAHUS OKPYXKAIOLIErO
MHupa. PoJib sKcrieprMeHTa U TEOPUH B POLECCE TO3HAHUS NPUPOABL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUYECKUX SIBIEHUNA M TpoleccoB. HayuHble rumoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
IIpyrHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU NEATEIBHOCTH JIHOIEH.

Jlemoncmpayuu

AnHanoroBele W UU(PPOBbIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe aBMxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[TepemMerienre, CKOpPOCTh (CpeIHSS CKOPOCTh, MT'HOBEHHAs CKOPOCTb) W
YCKOPEHHE MaTepUAIBHONW TOYKH, UX MPOEKIIMM HA OCHU CHUCTEMBI KOOpJHMHAT.
Ciio)keHue nepeMenieHl U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMpPsSMOJIMHEWHOe aBMxkeHue. | 'paduku
3aBUCUMOCTA  KOOpJMHAT, CKOPOCTH, YCKOPEHHS, TyTH U IEepEeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoboaHoe majzeHue. Y CKopeHue cBOOOTHOTO TaeHHUs.

Kpuposmmneitnoe aprxeHue. J[BUkeHUE MaTepUaIbHON TOYKH MO OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAsA CKOPOCTh.
ITepuon u vactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckne YCTPOMCTBA M IPAKTHYECKOE MPUMEHEHHE: CIUIOMETD,
JIBUKCHUE CHAPAJOB, LIEMTHBIC K PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Moaenp CHUCTEMBI OTCYETA, WJUIIOCTPALMS KHHEMATUYECKUX XapaKTEPUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUI C MCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Tes B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBmkeHus Tena, OPOIIEHHOTO MO YIJIOM K TOPH30HTY U
FOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOAHOIO MaeHUs.

HanpagneHnne ckopocTy npu IBUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, rabopamopnvie pabomuwl

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJBIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY MYTAMHU, TPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE TPOMEXYTKHM BpPEMEHU TMPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune NBMKEHUS IIapuKa B BI3KOW HKHUJIKOCTH.

N3yuenue npmxeHus Teiaa, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

IIpuamun  otHocutensHOocTH  'anmunes. Ilepsbii  3akoH  HprotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon Hetotona s
MarepuanibHOM TOUKH. TpeTuii 3akoH HproTOHA [I11 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsiaroreHusa. Cuna Tsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoJibkeHusi, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHU MPU IBHX)KECHUU TEJA B dKUJIKOCTU WJIU Ta3e.

[TocTynarenpHOE U BpalaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO oOcH BpauieHud. [lnedo cuibl. YcioBus
paBHOBECHS TBEPIOTO TeEJIA.

TexHuuecknue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHUE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue uHepLUU.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HproToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHITBI YIIPYTOCTH OT JiehopManuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHHSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOU IJIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pPE3UHOBOM 00pasiie, OT ux jaedopmaiuu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonwvl coxpanenus é mexanuke

NMnynbe MatepualibHOM TOYKU (Te€na), CUCTEMbl MaTepHAIBHBIX TOYEK.
NMnynbC cUllbl M1 U3MEHEHUE HMITYyJbCa Tejla. 3aKOH COXPAHCHUS HMITYJbCa.
PeakTuBHOE nBUKEHUE.

Pabota cunbl. MOIIIHOCTB CHJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOouku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPIHUH.

[TorennuanbHas SHEPrusl. [loTenuuanbHas SHEPTUs YIpyro
nedopMupoBaHHON TIpykuHBL. [loTeHIIMaNbHAS YHEPTUS Tela BOJIU3H MOBEPXHOCTU
3eMIu.

[loTeHnuanbHple W HEMOTCHIUAIBHBIC  CHJIBI. CBsi3p  paboTHI
HEMOTEHIUAIBbHBIX CHJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAaHEHUSI MEXaHUYECKOU SHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, JBUKECHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUXEHUE.

[Tepexo1 MOTEHIIMAIBPHOW SHEPTUH B KHHETUUECKYIO M 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuenue abCoNOTHO HEYNPYTOTo yAapa C TMOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasTHHUKOB.

HccnenoBanue cBs3u pabOThl CHIBI ¢ U3MEHEHHUEM MEXaHMUYECKOW IHEPTruu
TeJa Ha MIPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipaasi pu3uKa ¥ TEpMOIMHAMHUKA
Tema 1. Ocnoevt MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU U UX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwxkenue. ubddysus. Xapaktep HIBIKCHHS W
B3aUMO/JICMCTBUSI YaCTHUI[ BElIeCTBAa. MoOJieNM CTPOCHUSA Ta30B, KUAKOCTEH U
TBEPJIBIX TEJI U OOBICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ITHX Mojefel. Macca u
pasmepsl MoJiekyi. KonumdectBo BeniectBa. [loctossHaas ABoraspo.

TermoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Illkana temmneparyp
Llenbcus.



Mogens  wupeanpbHoro rasa. (OCHOBHOE  YpaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOM TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTtypa Kak mepa
CpeaHEeW KWHETMYECKOW SHEPruM TEIMJIOBOrO JBWXEHHMS dYactull rasa. l[llkana
temrnieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Knanenpona.
3akoH [aneroHa. M3ompouecchl B UACATBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTABICHUE HW30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, JAOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE BemiecTBa, Gororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnpiTel 0 1UDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita [TepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSHUS UACAIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

Onpenenenne Macchl BO3AyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE HM3MEpPEHUN
00BEMa KOMHATBI, IABJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MTapaMeTpaMH COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamurku

TepMmonuHamuueckass cuctemMa. BHYTpEeHHSAS 3HEpPrusi TEPMOIMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHenus. KonmuecTBo TemnoTsl U pabota. BHyTpenHsis
SHEprus  OJHOATOMHOIO  MACAaNbHOrO  Tra3a.  Buael  Temionepenauw:
TEIUIONPOBOHOCTh, KOHBEKIUS, U3Iy4YCHUE. Y IeJIbHAS TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabarHom mporecce. I[lepBwIii 3aKOH TEPMOJAMHAMUKHU.
[IpumeneHne mepBOro 3aKOHAa TEPMOJMHAMHKH K H3omporieccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpaTuMOCTh MPOILIECCOB B MPUPOJIE.

TermoBele  MamumHbl.  [IpuHOUMOBL  OEWCTBHST — TEIJIOBBIX — MAIIMH.
[IpeoGpa3oBanus HSHEpPruM B TEIUIOBBIX MammHAX. KodddummeHt moae3Horo
nerctBus TeruioBor MamuHbl. [ukn KapHo u ero kosdduimeHT moie3Horo
JNEeUCTBUSI. DKOJIOTMYECKHUE MPOOJIEeMbl TEIIOIHEPTEeTUKH.
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TexHudyeckne yCTpPOMCTBA M IPAKTUYECKOE TPUMEHEHWE: JIBUTaTEllb
BHYTPEHHETO CTOpaHUsl, ObITOBOM XOJIOAWIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH DPAOOTHI: BBUIET
npoOKH U3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/yXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpALUSA).

N3meneHne BHYTpeHHEW 3HEprum (TemMmepaTypbl) Tejia Mpu Terionepeaye.

OnpIT N0 a1MadaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3IYIIIHBIM OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOpaHusi, pEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Aepezamnuvie cocmoanusn eeujecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u koHaeHcanus. Vcrnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3AyXa. HacellleHHbIM nap. YaenpHas TeIuioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphbl KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHM30TPONUS CBOMCTB
kpuctamioB. Kuakue kpucramibl. CoBpeMmeHHble MaTtepuaybl. l[lnaBienune u
KpHUCTauIM3anus. Y ienbHas TeioTa niaasieHus. Cyonumanus.

VYpaBHeHue TemIoBoro OansaHca.

TexHuueckre yCTpPONCTBA M IPAKTHYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOIUH IOIYYEHUSI COBPEMEHHBIX MATEpUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIICHHBIX APOB.

Kunenue npy NOHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpEHUs BIaXKHOCTH.

Habnronenune HarpeBaHust U IJIaBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nadopamopHvie pabomuol

N3mepenne OTHOCUTENBHOM BIAKHOCTH BO3yXA.

Pa3znen 4. DiieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
DnekTpuzanus Tea. DIeKTpuuecKuil 3apsi. JlBa Buja 3JeKTpUUECKUX 3apsI0B.
[IpoBoAHMKH,  JOUANEKTPUKH U MOJIYNPOBOJHUKU. 3aKOH  COXpaHEHUS
AJEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH KymoHa. TodueuHbl 3JIEKTPUYECKUN 3apsia.
Onektpuueckoe noje. Hanpsx€HHOCTh 3nekTpudeckoro moist. [Ipunnun
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CYIIEpHO3ULMU DIIEKTPUYECKUX ITOJIeU. JIMHUM HanpsyKEHHOCTH JJIEKTPUUYECKOTO
TOJISL.

Pabota cun anektpocratruueckoro nois. [lorennuan. Pa3HoCTh MOTEHIIMATIOB.
[IpoBOJHMKH M AUBIEKTPUKH B BJIEKTPOCTATUYECKOM moiie. Juanexrpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh TIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHLKEHHOT0 KOHJAEHCATOPa.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: 3JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTpPOCTaTHUECKas 3allluTa, 3a3eMJICHUE AJIEKTPONnprOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTpyWHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IIPUHIMUIT JEUCTBUS DIEKTPOMETpA.

B3aumopelicTBrue HaRIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThuecKas 3anuTa.

JIMPNEKTPUKH B JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOIIAaaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U JTUDJIEKTPUUYECKON IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3mepenue anekTpo€MKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inekmpuueckuil mok. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DIIEKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuia toka. [IocTOsSHHBIN TOK.

Hanpsixenne. 3akon Oma Jj1s1 ydacTka LETH.

DNEKTPUUECKOE COMPOTUBICHUE. YAENbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, apalIEIbHOE, CMELIAHHOE COCIMHEHNUE IPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH J[kxoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABMKYIAsl CUJIAa U BHYTPEHHEE CONMPOTUBICHUE NCTOUYHHUKA TOKA.
3akon OMa 1151 TOJTHOM (3aMKHYTOM) 35iekTpudeckoi nenu. KopoTkoe 3aMblkaHUeE.

DONEKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJIJIOB OT TemIepaTypbl. CBEpXIpPOBOUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax M  pacIiulaBax  JJIEKTPOIUTOB.
DIIEKTPONUTHYECKAS TUCCOUALIUS. DIIEKTPOIIHU3.
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DJIEKTpUYECKUd TOK B Tra3zax. (CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsan. Monuus. [Lnazma.

TexHudeckrue yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: aMIepMeETp,
BOJIBTMETP, PEOCTAT, MCTOYHUKU TOKA, DJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA JTUOJ,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, OJTYIIPOBOJHUKOBBIN TUO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPsHKEHUSL.

3aBUCUMOCTH COMPOTUBIICHUS WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIONIA/IM MOMEPEYHOI0 CEYEHUSI U MaTepHala.

CwmernianHoe COeIMHEHUE TTPOBOTHUKOB.

[IpssMoe wu3MepeHue DIEKTPOABIXKYyIIEeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSSI TPOBOJIUMOCTD JIHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3ydeHne cMenmaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOIBHXKYIIEH CUIbl UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kjacce oCymecTBISETCS C
y4E€TOM COJIEpKATENbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMH MAaTeMaTHKH,
OMOJIOTMH, XUMHUH, Teorpad) U TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C H3yYEHHEM METOJIOB HAay4YHOIO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, rumoresa, (Quanyeckas BeIUUYMHA, 3aKOH,
Teopusl, HAOIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPECHHE.

Mamemamuka: pemieHue CHUCTEMbl YpaBHEHWH, JuHEWHas (QyHKIHS,
napabona, runepOosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPbI U UX MPOCKIUU HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonozusn: mexanndeckoe NBIKEHHE B KUBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEIayH, TEIUIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: AUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJISIpHAs Macca, TeIJIOBbIE CBOMCTBA TBEPBIX TEN, KUJKOCTEH U Ta30B,
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DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  DJIEKTPOJUTHUYECKAs  JUCCOLMALNS,
rajbBaHUKa.

l'eoepacghus: BTaxxHOCTh BO311yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUU C HCIOJB30BAHUEM MEXAHHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIWITHUKHA, HCIOJb30BAHWE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JIpyrue), ABUTATENb BHYTPEHHETO
cropaHusi, naposasi TypOrHa, ObBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpPUANOB, B TOM YHCIE HAHOMATEpUAIIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3alllMTa, 3a3eMJICHUE DJIEKTPONpHUOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOOPBHI,
AIEKTPOOCBETUTENbHbIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Pasnen 4. DiieKTpOAUHAMHUKA

Tema 3. Macnummnoe none. IneKmpomMazHuUmMHAA UHOYKYUS

[TocTtosiHHBIE MarHuThl. B3anmoaelcTBrE MOCTOSIHHBIX MAarHUTOB. MaruHuTHoe
nosie. Bekrop MarautHoM uHAYKUMHU. [[puHIMN Cynepno3uIIMl MAarHUTHBIX MOJICH.
JluHMM MarHuTHOM WHAyKUMW. KapThHa JMHWUKA MarHUTHOW WHIYKUHH IOJIA
NOCTOSIHHBIX MAarHUTOB.

MaruutHOe T1I0JI€E NPOBOAHMKA C TOKOM. KapThHa JWMHHMA WHIYKIUU
MAarHUTHOTO MOJI JIMHHOTO IPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KAaTylIKU ¢ TOkoM. OnbIT Dpcrena. BzauMoaencTere MpoBOIHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HaIlpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBlieHUE. [[BHKEHUE 3apsiKEHHOW YacTHUIIbI
B OJIHOPOTHOM MarHuTHOM mosie. PaGora cuibl Jlopenna.

SIBneHne BJIEKTPOMAarHUTHOW WHAYKUUHW. [IOTOK BeKTOpa MAarHUTHOM
UHIYKIUU. OJIEKTPOJABHXKYIIAA CUJIa HWHIYKIUH. 3aKOH SJIEKTPOMArHUTHOU
naaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe Tmosie. DIEKTPOJABIKYLIAs CUJIa HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYNIATEIBHO B OJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CAMOMHIYKIMHU. OJEKTPOJABHXKYILAS  CHJa
CaMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.
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TexHuuyeckue yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHUE: IIOCTOSHHBIC
MAarHuThbl, DJIEKTPOMArHUTHI, JJICKTPOABUIATEIb, YCKOPUTEIH BJIEMEHTApHBIX
YaCTUL, MHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOT'O My4YKa MarHUTHBIM IIOJIEM.

JIMHUY MHIYKIMY MarHUTHOTO ITOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOM UHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCHMOCTb 3JEKTPOABHKYIIEH CUJIbI MHIYKIMH OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBiIeHMEe CaMOMHAYKLIUH.

Vuenuueckuii sxcnepumenm, nabopamopHuie pabomol

N3ydyeHrne MarHuTHOIrO NOJIst KaTYIIKHU C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanue sBIEHUS 3JIEKTPOMArHUTHOW MHAYKIUU.

Pa3zpnen 5. KoneOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KO1e0AHU

Konebarenbnas  cucrema. CBoOOJHBIE  MEXaHUYECKHME  KojeOaHMs.
INapmonndeckue konebanms. Ilepwon, yactoTa, amruiuTyna u ¢asza KojeOaHUi.
[IpyxuHHBIN MasgTHUK. MaTeMaTHUYE€CKUHA MasTHUK. Y PAaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBparenrue SHepruy MPU TAPMOHUYECKUX KOJICOaHUSX.

KonebarenpHbiii koHTYp. CBOOOAHBIC D3JICKTPOMArHUTHBIC KOJICOAHUS B
UJCATbHOM KOJEOATeIbHOM KOHTYpE. AHAIOTHS MEXAYy MEXaHUYECKUMU H
AIEKTPOMAarHUTHeIMH KoJieOaHusiMu. @Popmyna Tomcona. 3aKkoH COXpaHEHHUS
SHEPTUU B UJCATHHOM KOJIeOATEIIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUAX. BhIHYXIEHHbIE MEXaHHUECKHE
Kosebanus. Pezonanc. BeIHY)IeHHBIE 3JIEKTPOMArHUTHBIE KOIeOaHMUs.

Ilepemennbiii  TOK. CHUHyCOMAAQIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA H
HaIpPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepemaada U MOTPEOIICHUE DIEKTPHICCKOM
SHEPruM. DKOJOTMYECKHUE PUCKHU TPHU MPOU3BOJCTBE AeKkTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HH.
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TexHuyeckue yCcTpouCTBA U NMPAKTUYECKOE IMPUMEHEHHUE: IEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU JJIEKTpOnEpeaay.

Jlemoncmpayuu

UccnenoBanue nmapamMeTrpoB KojeOaTeIbHONW CHUCTEMBI (MPY>KUHHBIA WIH
MaTeMaTUYeCKUN MasTHHK).

HaGmronenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

HaGmonenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA U HANPSDKEHUSI OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc nmnpu mocienoBaTENbHOM COEAWHEHUHM PE3UCTOpa, KaTyLIKH
MHIYKTUBHOCTH U KOHAEHCATOPA.

Mogenb IMHUY 3JIEKTPOIepeIayun.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

HccnenoBanue 3aBUCUMOCTU MEPUOA MabIX KOJeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl rpy3a.

HccnenoBanne nepeMeHHOr0 TOKa B LIETIH U3 TIOCJIEI0BATENIHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 80JIHbL

MexaHnueckue BOJHBIL, ycioBUSL pacnpoctpaHeHus. Ilepuon. CkopocTh
pacrpocTpaHeHusi M JJMHA BOJIHBL. [lomepeyHble W TPOJOJIBHBIE BOJIHBI.
WNuTtepdepenius u nudpakius MEXaHUMIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBUSL M3JY4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexktopoB E, B, V B anexkTpomarautHoil BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEJOMIICHUE, TOoJspu3anus, Judpakius,
unTepdepennns. CKOpocTb IJIEKTPOMArHUTHBIX BOJH.

[IIxkana 3NEKTPOMArHUTHBIX BOJH. l[puMeHEHHe 37IE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagHOCBA3U U TeleBUACHUA. Paguonokanus.

DONEeKTpOMarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnuecknue yCTpOMCTBA M MPAKTHUYECKOE TPUMEHECHHUE: MY3bIKaJbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE W MEIAULHHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHA, Tenedon, CBY-nedn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Koneobiromeecs Ten0 Kak HCTOYHUK 3BYKA.

Halmonenue oTpaxeHus U NpeaoMICHUSI MEXaHUYECKUX BOJIH.
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HaGmonenue uatepdepeHnu u 1uppakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M
4acTOTOM KoseOaHUM.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MPEIIOMIIEHHUE,
noJyispu3anus, 1udpaxius, HHTepdepeHuns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsMonuHenHOE pacnpOCTpaHEHUE CBETa B
ogHopoaHou cpexne. JIyd ceera. ToueuHbli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI oTpaxxeHusi cBeta. [locTpoenne nzoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomiienus. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenapHbIl yroa MOJHOTO
BHYTPEHHET'O OTPaKEHUS.

Hucnepcust ceeta. CioxHbIN coctaB 6enoro ceera. L[Ber.

Cobuparoiue 1 paccerBaroniue TuH3bl. ToHKas 1rH3a. DOKYyCHOE pacCcTosHUE
U ONTHYECKasi cuja TOHKOW JuH3bL. [locTpoeHne n300pakeHuil B cOOMparomux u
pacceuBaroluXx JnH3ax. PopMya TOHKOHM JIMH3BL. Y BETUYECHHE, TaBA€MOE JTUH30.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTHUKH.

BonnoBas ontuka. Wurepdepenmus cpera. KorepeHTHble HMCTOYHHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB M MHUHMMYMOB B HWHTEp(EpPEHIIMOHHOU
KapTUHE OT ABYX CUH(]Aa3HBIX KOT€PEHTHBIX UICTOYHUKOB.

Hudpakuusa cBera. [udpakuuoHHas pemeéTka. YCIOBUE HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonmspuzanus ceera.

TexHuuecknue yCTpOWCTBA M MPAKTUYECKOE TIPHUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHUKPOCKOI, TEJIECKOIl, BOJOKOHHAs
OMTHKA, MTU(paKIMOHHAS PEIIETKA, TTOJISIPO/I.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpoCTpaHEHUE, OTPAKEHHE U NPEIIOMIICHUE CBETA.
OnTuaeckue mpudopsI.

[TonHOEe BHyTpeHHEE OTpakeHue. Moienb CBETOBOAA.

HccnenoBanne cBOMCTB n300paKeHUI B JIMH3AX.

Moaenun MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakmum ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHnue ciekTpa ¢ MOMOIIBIO IPU3MBI.

16



[Tonydyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKY.
HaGmronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomol
N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmonenue nucnepcun crera.

Pa3ges 6. OcHOBBI ClIEHAJIBHOI TEOPUHM OTHOCHTEIbLHOCTH

I'paHuLIBI IPUMEHUMOCTH KJIACCUYECKOU MEXaHUKU. [locTynaTel ciennaibHON
TEOPUU OTHOCUTEIIbHOCTU: MHBAPUAHTHOCTH MOIYJISL CKOPOCTU CBETAa B BaKyyMe,
OPUHUUIT OTHOCUTENBHOCTH DWHILTEHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTU. 3aMEJJICHUE BPEMEHU M COKpPAllCHUE
JUTUHBI.

DHeprus ¥ UMITYJIbC PENSTUBUCTCKON YaCTHULIBI.

CBs13b Macchl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIBI. DHEPIrus
IIOKOS.

Pa3nen 7. KBanToBas ¢puznka

Tema 1. Dnemenmul KGAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBsizu sHepruu HOTOHA C €r0 YaCTOTOM. DHEprus
U UMITyJbC (DOTOHA.

OtkpeiTue u uccnenoBanue ¢porodddexra. OnwiTel A. I'. CToneToBa. 3aKOHBI
doToaddexra. YpaBHenue DiHmTerHa mis Gorodrddekra. «KpacHas rpaHuiia
dboTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE NEeHUCTBHUE CBETA.

TexHuueckre ycTpOCTBA M MPAKTHUECKOE MPUMEHEHHE: (HDOTOIIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHEMTHETO (oTOADeKTa.

Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -H4aCTHIL.
IInanetapnas mognenbp aroma. [locrymarsl bopa. M3nydeHwe u moriomieHue
GbOTOHOB mpW mepexojie aToMa C OJHOTO YpPOBHS JHEPrUW HA Apyroud. Bumsl
criekTpoB. CIIEKTp YPOBHEW 3HEPTUM aTOMa BOJOPOAA.
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BonHoBsie cBolicTBa yactull. Bonuel ae bpoinsa. KopnyckynsipHO-BOJIHOBOM
IyaJu3M.

CHoOHTaHHOE U BBIHYKJEHHOE U31yYEHUE.
TexHuyeckne yCTpoWCTBAa U MPAKTUYECKOE NMPUMEHEHUE: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mogpens onbita Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI JIa3epa.
HaGmonenre nuHedyaThIX CIEKTPOB U3ITYUEHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol
HaGmronenne nuHe4aToro cnekrpa.
Tema 3. Amomnoe a0po
OKCHEepUMEHTBI, JOKa3bIBAIOIINE CIIOXHOCTh CTpoeHUs snpa. OTKpbITHE
paanoakTuBHocTU. OnbITE Pe3epdopaa mo onpeneneHnto cocrapa paaiuoakKTUBHOTO
manydyeHusi.  CpoiictBa  anbda-, Oera-, ramMma-u3iaydeHus.  BriusiHue
PaIMOAKTUBHOCTH Ha KHUBBIC OPTaHU3MBI.
OtkpeiTHEe TpoTOHA W HelTpoHa. HykinonHas mopnens siapa [eiizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. ['amma-
U3NydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.
DHeprusi CBsI3M HYKJIOHOB B sifipe. SAaepHbie cuibl. JledexT macchl sipa.
Anepnsie peakiuu. JleneHue u CUHTE3 AEP.
Anepnsiii peaktop. TepmosnepHbiii cunTe3. [IpoOiemMbl U IEPCIEKTUBEI
SAIEPHON SHEPreTUKU. DKOJIOTMYECKUE ACIIEKThI IAEPHON SHEPTreTUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
Mertonpl HaOMIOIEHUS U PETUCTPAIINH DJIEMEHTAPHBIX YACTHII.
dyH1aMeHTaIbHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.
TexHuueckne ycTpoHCTBa U MPAKTUUYECKOE MPUMEHEHUE: T03UMETpP, Kamepa
Bunbcona, siaepHbIil peakTop, arToMHas 6omoa.
Jlemoncmpayuu
Cu€TynK MOHU3UPYIOIIUX YaCTHLL.
Vuenuueckuii sxcnepumenm, nabopamophvie pabomuol
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. Dy1eMeHTHI aCTPOHOMUM U ACTPOPUZUKHI

Ortanbl pa3BUTUs acTpoHoMuU. [IpukiianHoe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.
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Bun 3Bénnoro neba. Co3Be3ausi, sipkue 3BE3NBI, IUIAHETHI, UX BHANMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTb. VMcrounuk sHeprum CoJsiHIIA W 3BE3.
3BE3MBI, UX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIIEKTPaJbHBIM KJIacc —
CBETUMOCTB». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3] TJIABHOW IMOCJIEN0BATEIBLHOCTU. BHYTpeHHEE CTpOoeHHE
3BE31. COBpEMEHHBIEC MPEJCTABIECHUS O MPOUCXOXKACHUU U 3Bomonuu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3].

Muieunsiii [Tyte — Hama ['amaktuka. [lomoxenune m aBmxkeHue ConHLA B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuku U kBazapbl. YEpHBIE IBIPHI B siapax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa606ma. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe usiryueHue.

MacmrabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUH.

Vyenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJIa30M C HCMOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOXKEHUH JIs ONpe/ieNieHus MOJI0KEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3aus1 CEBEpHOTO MONMYMIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon Jlynasl, minaner, Maeunoro I[lyTu.

O6o00maromee NOBTOpPeHNE

Ponb ¢u3uku U acTpOHOMHUM B HIKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COILIMAJILHOM M 3TUYECKOM chepax NesITeNIbHOCTH YeTIOBEKa, POIb U MECTO (PU3UKH U
ACTPOHOMHH B COBPEMEHHOM HAyYHOW KapTHHE MHPA, POJib (PU3UIECKON TCOPUU B
dbopMupOBaHUY MPEICTABICHUN 0 PU3HUECKON KapTUHE MHUpPA, MEeCTO (pu3nuecKoit
KapTUHBI MHpa B O0IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBA3U

N3yuenne kypca pusuku 6a30Boro ypoBHS B 11 Kiacce OCYIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMu MaTEMaTHKH,
Ouonoruu, XuMuu, reorpaduu U TEXHOJIOTUH.

Meoswxcnpeomemmnvle nousmusi, CBA3aHHbIE C WU3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHWSA: SIBICHWE, HAay4YHbIA (aKT, TUMOTe3a, (PU3MUECKas BEIWUYMHA, 3aKOH,
TEopusi, HAOIOICHHE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPECHHE.

Mamemamuka: pemieHHE CHCTEMBI yPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPBI M HMX MPOCKIHMH HA OCH KOOPAWHAT, CJIOXEHHUE BEKTOPOB,
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MIPOU3BOJIHBIE D3JEMEHTAapHbIX (YHKIMH, MNPU3HAKK MOAOOUS TPEyTrOJIbHUKOB,
onpeiesieHne oA TIOCKUX GUryp u o0bEMa Ted.

buonozus: »nekTpuyeckue SBJIEHHS B JKUBOM MpUpoOnE, KOJeOaTelbHbIE
IBW)KCHUS B )XKMBOU NPUPOJE, ONTUYCCKUE SIBICHUA B KUBOU IIPUPOAE, NEUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAUIMYECKAsT CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUsl KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.

l'eocpaghus:  MarHuTHBIE TONIOCA 3€MJIM, 3aJ€KH MATrHUTHBIX DY,
(doTochEMKA 3eMHOM MOBEPXHOCTH, MPEICKa3aHNE 3eMIIETPSICEHU .

Texnonocus: JVHUW DJIEKTPOIIEpenad, TEHEPATOp NEPEMEHHOIO TOKa,
ANEKTPOJIBUTATENb, WHAYKIMOHHAsS II€Yb, pajap, PaJuONpPUEMHHUK, TEJIEBU30D,
anteHHa, tenedoH, CBY-meub, MpOEKIIMOHHBINA amnmapar, BOJOKOHHAs OITHKAa,
coJiHeYHas OaTapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenue yueOHoOro mnpeamera «Dusmka» Ha ypOBHE CpPETHETO OOIIETo
oOpa3zoBanus (0a30BbI YPOBEHB) JOJKHO O0ECHEUYUTH JOCTUXKEHHE CJICIYIOIIUX
JUYHOCTHBIX, METANIPEAMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3YyJAbTAThl OCBOCHUSI yUeOHOro mnpeaMera «Ou3nKay JTOJIKHBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYaOIIMUXCA PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3WUIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, pacHIupeHue >KU3HEHHOTO
OTBITa W OTBITA JEATECIBHOCTH B MPOIECCE pPealn3alliil OCHOBHBIX HANpaBICHUN
BOCITUTATEIILHOU JICSITEIIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaaaHCKOTr0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTD IPAKTAHCKON MO3UIIMH 00YUYarOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYEIOBEUECKHMX TIyMAaHUCTHUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIBHOCTh B MHTEPECAX I'PaKIaHCKOTO
o0IIIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJIEUCTBOBATH C COLUAIbHBIMA HHCTUTYTaAMU B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTb POCCHUMCKOMN TPaKJaHCKOW UICHTUYHOCTH, TATPUOTH3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00JaCTH (PU3UKHU U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHKCJIE€ B
NEATENBHOCTA YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAyIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOILIECHHE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;

5) Tpy10BOT0 BOCIMTAHMSI:
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MHTEpPEC K Pa3IMuHbIM cdepam NpodhecCHOHATBHOU NEATeNTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTU
(bU3UKH Ha IPOTSX)KEHUH BCEH KU3HU;

6) PKOJIOrHYeCKOro BOCIIUTAHHS:

c(OpPMHUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYphl, OCO3HAaHUE TIJI00aIBHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE IEMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHre OMbITa JEATEIbHOCTH SKOJOTMYECKOM HampaBiICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 10 QUBHKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3MUECKON HAYKH;

OCO3HAHHME LIEHHOCTH HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4YeHHs (PU3UKHU OCYIIECTBIIATH MPOEKTHYIO U UCCIIEIOBATENBCKYIO AESTEIHHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruueckne aeicTBUA:
CaMOCTOSITEILHO  (popMynmupoBaTh W aKTyaIM3UpPOBaTh  IPoOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LENU AEATCIHbHOCTH, 3aJlaBaTh MapaMeTPbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBIABJISITH 3aKOHOMEPHOCTH W MNPOTHUBOPEUMST B  pacCMaTPpUBAECMbBIX
(bu3HUECKHUX SIBICHUAX;
pa3pabareiBaTh IIAH pElIeHUs MPOOJIEMBbI ¢ YYETOM aHajan3a HMEIOLTUXCS
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCJIEACTBUN AEATEIBHOCTH;
KOOPJAWHUPOBATH U BHITIOJIHATH pabOTY B YCIOBUSIX PEAIbHOTO, BUPTYAJILHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TTPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieaoBareibCKue 1eMCTBHA.
BJIAJIETh HAYYHON TEPMHUHOJIOTUEH, KIIFOUYEBBIMU MOHATUAMU U METOAAMH
bu3nUecKol HayKu;
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BJIAJIETh HaBBIKAMH Y4€OHO-HCCIIEI0BATENIbCKON M MPOCKTHOU AESATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pelIeHHs 3afad (PU3MUECKOTO COACp)KaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB MTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO TMOJNYYCHHIO HOBOTO 3HAHUsS, €ro
MHTEpIpETalnd, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3IUYHBIX Y4YEOHBIX
CUTYallUsX, B TOM YHKCJIE MPU CO3JJaHUU YUE€OHBIX TPOEKTOB B 00s1acTU (PU3UKY;

BBISIBIIATh [IPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3HpPOBATh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI [T I0Ka3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a]]aBaTh MMApaMETPhl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TONYYCHHBIE B XOJE pEIIEHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpPMYIHpPOBaTh COOCTBEHHBIE 3amaud B 00pa30BATEIBHOM
AESITeILHOCTH, B TOM YHCJIC TIPU U3YUYECHUHN (PUUKH;

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTHh 3HaHUS 1O (U3UKE B MPAKTUYECKYIO 0OIacTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUTrHHAJIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MIPOOJIEMBI U 3a/1a4H, JOIYCKAIOL1E AIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ undopmanueii:

BJIAJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALUU (PU3NYECKOIO COACPKAHUS U3
MUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBIATH IOMCK, aHAJIU3,
CUCTEMAaTH3allMI0 U HHTEpIpeTaluio MH(OOPMALUK Ppa3IUYHbIX BUAOB U (opM
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaLUY;

UCMOJb30BaTh  CpeACTBa  MHPOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aJ1a4 ¢ COOII0IEHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKU 0€30M1aCHOCTH, TUTUEHBI,
pecypcocOepexeHrs, MPaBOBBIX M ATHYCCKUX HOPM, HOPM HH(POPMAITMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COICpPXKaHUS B pa3IUYHBIX (opmarax c
yu€TOM Ha3zHaueHUsS MHPOPMAIUH U LIETICBOW ayJUTOPUH, BBIOUPAs ONTUMAIbHYIO
dopmy npecTaBICHNUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE AeiCTBUS:
OCYILIECTBIISITH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU AEATEIbHOCTH;
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pacno3HaBaTh MPEANOCBUIKM  KOH(JIMKTHBIX CHUTyalud M  CMSIr4arth
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOXO TOUYKY 3pEHHUA C HCIIOIB30BAaHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBHI C y4€TOM O0OIIMX
MHTEPECOB U BO3MOXKHOCTEMN KaXKJAO0r'0 YeHA KOJUICKTUBA,

IIPUHUMATh  LE€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHUu30BbIBATH U
KOOPAWHUPOBATh JEUCTBUA MO €€ IOCTHKCHUIO: COCTAaBJIATH IUIAH JEHUCTBUU,
pacupenensaTh poiv ¢ Y4E€TOM MHEHHMM YYaCTHMKOB, OOCYXKIaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXJOT0 YYaCTHUKA KOMaH/Abl B 00U
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSM;

pejjaraTb HOBBIE MPOEKTHI, OLEHHUBAThb WAECU C IIO3ULUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYalUSX, IPOSBIATH TBOPUECTBO U BOOOpAXKEHUE, OBITH HMHUITUATUBHBIM.

PeryasiTuBHbIe YHUBepcaibHbIe YUueOHbIe JeiCTBUSA
Camoopranusanus:

CaMOCTOSATEILHO OCYIIECTBIISATH MMO3HABATENbHYIO JEATEIBHOCTh B 00JIacTU
Gu3MKH W aCTPOHOMHUH, BBISBIATH MNPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETILbHO COCTABJISITh IJIAH PEIICHHUS PAcYETHBIX W Ka4eCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS MPAKTUYECKON paboThl C y4ETOM UMEIOIIUXCST PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEMOYTCHU;

JIaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacIIMpATh paMKHA y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a jS11(8:1% K

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWINH B 00JaCcTH
(bu3HUKY, TOCTOSTHHO MOBKINIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsiIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTD,

OIICHWBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;
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BJIQJICTh  HABBIKAMH  TI03HABATEILHOW  pedeKkcMd KaK  OCO3HAHUS
COBEpINAEMbIX JEUCTBHA M MBICTUTEIBHBIX TIPOIECCOB, WX pE3yJbTaTOB U
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIICKCUH TSI OIICHKU CUTYyaIlMH, BEIOOpa BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEIICHUS 10 HX
CHI)KCHHIO;

NPUHAMATh MOTHUBBI W apryMEHTBl JAPYTHX TIPH aHalu3e pe3yIbTaToOB
NESATEITBHOCTH;

NPUHUMATH ce0s1, MOHUMAasi CBOM HEJAOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMEHTBl JAPYTMX TIPH aHalu3e pPe3yjIbTaToOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO U MPABO JIPYTUX HA ONMINOKH.

B mporiecce 1OCTHXKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI 110
¢usMKe I YpOBHA cpedaHero oOmero o0pa3oBaHUS y  00y4aromuxcs
COBEPIICHCTBYETCS AMOITMOHAIbHBIN WHTCIIEKT, TIPEIIOIar afoIHM
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIET0 CIIOCOOHOCTh IOHUMATh CBOE AMOIIMOHAIBLHOE
COCTOSIHUE, BUJETh HANpPaBIECHUS Pa3BUTHUS COOCTBEHHOM SMOIIMOHANIBHON CepHl,
OBITh YBEPECHHBIM B ceOe€;

CaMOpETyJTUPOBAaHMs, BKIIOUAIOIIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJACHHE, CIIOCOOHOCTh aJalTUpPOBAThCS K
HMOIIMOHATLHBIM U3MEHEHUSAM U MPOSIBISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeNU U
ycrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE [EUCTBOBATh HUCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATBEHOE COCTOSTHUE
IpYTUX, YYUTBIBATH €ro TPH OCYIIECTBICHWU OOIIEHUS, CIHOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIFOUAOIIUX CITIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C APYTUMH JFOJIbMU, 3a00TUTHCS, TIPOSIBIISATh HHTEPEC U pa3perniaTh KOHGIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI
K konmy o6y4uenus B 10 kiiacce mpeaMeTHbIC pe3yabTaThl HA 6a30BOM YpPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y O0YUAIOIINXCS YMEHHUIA:
JEMOHCTPUPOBATh Ha MpUMEpax poib U MecTo (U3UKH B (POPMHUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IESITEIbHOCTH JIOIEH;
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YUUTHIBATh TPAHUIIBl TPUMEHEHUS] M3YYCHHBIX (DUIMYECKUX MOJEICH:
MartepualibHasi TOYKa, HHEpLHUAJIbHASI CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIIOE TEO,
WJIea’bHbIM a3, MOJEIU CTPOEHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJI, TOUYCUHBIN
ANEKTPUUYECKUI 3aps]l PU pelIeHUuU HPU3NUECKUX 3a/1a4;

pacrio3HaBaTh (pU3MUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh X Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
AIEKTPOJUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEUHOE IBUKECHUE,
CBOOOJ/IHOE TAJICHUE TeJl, BMKECHUE IO OKPYKHOCTH, MHEPIIHS, B3aUMOJICHCTBUE
ten, auddy3us, OpOyHOBCKOE JBM)XKEHHUE, CTPOCHHUE KUAKOCTEH U TBEPIBIX TEll,
U3MeHeHne o0bhEMa Tell MpU HArpeBaHUU (OXJIAKJICHHH), TEIUIOBOEC PaBHOBECHUE,
UCIIApEHUEe, KOHJCHCAlMs, IUIAaBJICHUE, KPUCTAIUIM3alus, KUIICHUE, BIAXKHOCTh
BO3/1yXa, MOBBIIICHUE AABICHUS ra3a MpU €ro HAarpeBaHUU B 3aKPBITOM COCYJIE,
CBSI3b MEXY IMapaMeTpaMH COCTOSHHS Ta3a B U30MPOIECCAX, EKTPU3ALUS TeET,
B3aMMOJICVICTBUE 3aPsIIOB;

OTHCBHIBATh MEXAaHUYECKOE JBHKEHHE, HMCIOJIb3YS (PU3MUEeCKHUe BEIUYUHBI:
KOOpAWHATA, NyTh, IMEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIC Tejla, KHHETUYECKasi SHEpPrusi, MOTCHIMAJIbHAsl dHEPrusi, MEXaHU4YecKas
paboTa, MexaHWYeCKass MOIIHOCTh;, TIPU OIMCAHUHM TPABUIBLHO TPAKTOBATH
(bU3UYECKU CMBIC KCIOJIb3YEeMbIX BEIUYMH, WX OOO3HAUCHUS W CIUHMIIBI,
HaXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO0 BEIUUMHY C JAPYTHMU
BEJIUYMHAMU;

OIKCHIBATh M3YUYECHHBIC TEIUIOBBIC CBOMCTBA TE€JI W TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3UYECKHE BEJIMYMHBI: JaBJIGHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKAs] SHEPTUsl XaOTUUECKOTO JBUKEHUS MOJEKYJ, CPEIHECKBAIpaTHUHAS
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIIOThI, BHYTPEHHSsI JHEprus, padora rasa,
KOA()(PUIIMEHT TIOJIE3HOr0 JICHMCTBUS TEIUIOBOTO JIBUTATENSA; IIPU OIMCAHUU
IPaBUIBHO TPAKTOBAaTh (U3UYCCKUM CMBICH HCMOJIB3YyeMbIX BEIMYHUH, WX
0003Ha4YeHUS] W CIUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(U3UYECKYIO BEIMYMHY C IPYTUMH BEIUIHMHAM;

OIUCHIBATh U3YUYCHHBIC SJICKTPUUECKHE CBOKMCTBA BEIIECTBA U DJICKTPUUYECKHUE
SBICHUS (TIPOLIECCHI), UCTIONB3YS (U3NUSCKUE BEIUYMHBI: SJICKTPUUYCCKUN 3apsij,
3JIEKTPUYECKOE TI0JIC, HAMPSIKEHHOCTH IMOJISI, MOTEHIHNAN, Pa3HOCTh IMOTEHIIMAJIOB;
P ONHCAaHWH TPABHJIBHO TPAKTOBAaTh (DU3WYECKUH CMBICI HMCHIOJB3YEMbIX
BEIIMYMH, WX OO0O3HAYCHHUS MW EIWHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIHE
JTaHHYIO0 (PU3HYECKYIO BEIMUUHY C JIPYTUMH BEIUIHMHAMU;

aHAJTU3MPOBaTh (PU3UYCCKHUE TIPOIECCCHl U SIBJICHUS, MCIOJB3YysS (HDH3NUCCKHE
3aKOHBI ¥ MPUHIUNBIL: 3aKOH BceMupHOTo TsArotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUS MEXAaHUYECKOM OHHEPruHu, 3aKOH COXPAaHCHUS HWMIIYJIbCa,
NPUHIAN CYNEPIIO3UIUN CUJI, IPUHIUIT PaBHOIPABUS UHEPIHUATBHBIX CUCTEM
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oTrcu€Ta, MOJIEKYIIPHO-KHHETHUYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBA, T'a30BBIC
3aKOHBI, CBS3b CPEIHEH KHHETUYCCKOW DHEPTHH TECTUIOBOTO JABHKCHHUS MOJICKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPAaHEHUs
ANEKTPUYECKOTO 3apsnga, 3akoH KysnoHa, mpu 3TOM pas3nnyaTh CIOBECHYIO
(GOpMYJIMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAXKCHUE U YCIOBHUS (TpaHUIIBI,
00J1aCTH) IPUMEHUMOCTH;

O0O0BSCHATH OCHOBHBIC TIPUHITHIIBI JICHCTBHS MAIIWH, TPHOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh yCIOBUS WX 0€30MaCHOTO MCIOJIB30BAaHUS B TIOBCETHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HWCCJICAOBAHUIO (PU3NYCCKUX SIBICHUH U
IIPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX M KOCBCHHBIX HM3MEPCHHUMH, IMPH 3TOM
dbopmynupoBaTh nMpoodsiemMy/3aaady U TUIOTE3y yueOHOTO SKCIIEPUMEHTa, COOUPaTh
YCTAaHOBKY M3 MPEIOKEHHOTO 000PYA0BaHUS, TIPOBOJIHUTH OMBIT U (POPMYITUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPH
3TOM BBIOUPATh ONTUMAJBHBIH CHOCOO M3MEPEHUS W HCIIOJIb30BaTh W3BECTHBIC
METOJIbI OIIEHKH MOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHMOCTH  MEXJY  (U3HYECKHMMHM  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TMPAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKkcHpoBaTh PE3yJIHTATHI OJYYCHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUJIE
TabJIUIl U TPaUKOB, A€JIaTh BEIBOJBI IO pe3yJIbTaTaM MCCIEeI0BaHNUS;

coOmro1aTh MpaBuiia 0€30MacCHOr0 TpyJa MPU MPOBEIACHUU HCCIEIOBaHUM B
pamMKax y4eOHOTro OJKCIepUMEHTa, Y4eOHO-UCCIIEOBATEIbCKON U TMPOEKTHOM
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JIaOOPaTOPHOTO
000py10BaHMS;

pemars pacu€THblE 3a7a4d C SIBHO 3aJaHHON (u3MUEeCKOW MOENbIo,
UCTIONB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIu3a YCJIOBHS 3a/1auu
BBIOMpPATh (HPU3UYECKYIO MOJECINb, BBIICIATh (YU3NUCCKHE BEIUYUHBI U (DOPMYIIHI,
HeoOXonuMble i €€ pernieHus, MPOBOIUTh PACUETHI W OIICHUBATH PEATHHOCTDH
MOJIYYCHHOT'O 3HAYCHHS (PU3HMUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/a4M: BHICTPANBAThH JIOTUUECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue SIBICHUS,

MCTIOJIb30BATh MPHU PEIICHUH YICOHBIX 33724 COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEIACTABICHUS
y4eOHOW ¥ HAyYHO-TIONMYJIAPHON WHGOPMAINK, TOJTYYCHHOW W3 Pa3InYHBIX
MCTOYHHUKOB, KPUTHUECKH aHAJIM3UPOBAThH MOTy4aeMyI0 HH(OPMAITHIO;
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MIPUBOIUTH TIPUMEPHI BKJIaJIa POCCUICKUX U 3apyOCIKHBIX yUEHBIX-(PU3NKOB B
pa3BUTHE HAYKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 0 (PU3UKE B MMOBCEIHEBHOM XU3HU IS
oOecrieyeHus: 0€30MACHOCTH MpU OOpallleHUH € NpUOOpaMU U TEXHUYECKUMU
YCTPOUCTBAMU, JJII COXpPAHEHUS 3JI0POBBS U COOIIOJIEHUS HOPM DKOJOTUYECKOTO
MOBEJACHUS B OKPYKAIOIIEU CPELE;

paboTaTh B TpyNme C BHIMIOJHEHUEM Pa3IMYHBIX COIMATIBHBIX POJIEH,
IUIAaHUPOBATh PabOTy TPYIIbI, paAlMOHATIBLHO paclpeieisaTh O00S3aHHOCTH W
TUTAHUPOBATh JICATCILHOCTh B HECTAHIAPTHBIX CHTYAIUsAX, aJcKBAaTHO OICHUBATH
BKJIJl KQXJO0T0 U3 YYACTHUKOB IPYMIIBI B PEIICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K koniy o6yuenus B 11 kiiacce npeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTo (GU3uKH B (HOPMUPOBAHUU
COBPEMCHHOW HAyYHOW KapTUHBI MHpA, B PA3BUTHH COBPEMCHHOW TEXHHUKU H
TEXHOJIOTHUH, B TPAKTUYECKOU NEATEIBHOCTH JIOJEH, IEJIOCTHOCTh U €IMHCTBO
(du3HUeCcKOl KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHUS W3YUYCHHBIX (PU3MYCCKUX MOJICIICH:
TOUCYHBIN ANEKTPUUECKHUI 3apsiji, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, A/lepHas
MOJIeNIb aTOMa, HYKJIIOHHAs MOJENb aTOMHOTO Sifpa MpH PEHIeHUH (PU3NYECKUX
3azay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (TPOIECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DU3UKHU: AJIEKTPUUECKAs] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEWCTBUSA TOKA, B3aUMOJCHCTBHUE
MAarHuTOB, DJEKTPOMArHUTHAsl WHIYKIUSA, JEWCTBME MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBIDKYIIMICS 3apsiji, 3JIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, TPSIMOJWHEHHOE PACIPOCTPAHCHUE CBETa, OTPAXKEHUE, MPEIOMIICHHE,
uHTepdepennus, audpakuus W TONSApU3ALMS  CBETa, JUCHEPCHUs  CBETa,
doToanekTpuueckuii 3pdekt (pororddekT), cBeTOBOE MaBICHUE, BOSHUKHOBEHUE
JUHENYATOr0 CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAass U HCKYCCTBEHHAS

PaIHOAKTUBHOCTb;
ONMKUCHIBATh W3YUYEHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUECKUE, MArHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  Pa3JIM4YHBIX  Cpel) W

AJIEKTPOMArHUTHBIE SBIEHUS (IIPOLECCHI), HMCHONb3Ys (U3NYECKHE BEITUUYHHBI:
JJEKTPUYECKUM 3aps]l, CHJIA TOKA, SJEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTEHIIMAIOB, SJEKTPOJBIDKYIIAs CWiIa, padoTa TOKa,
WHAYKIWS MarHuTHOro moJisg, cwia Awmmepa, cuna JlopeHna, MHIYKTHBHOCTH
KaTyIIKHA, SHEPrUsl JIEKTPUYECKOr0 M MArHUTHOTO IOJIEM, MEPUOJ W YacToTa
KoJie0aHui B KoJieOaTeTbHOM KOHTYpE, 3aps/i U CUJla TOKa B MpoIEecce
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TAPMOHUYECKUX JJICKTPOMAarHUTHBIX KoJIeOaHWH, (OKYCHOE pACCTOSHUE W

ONTHYECKAs CHJIA JIMH3BI, TIPY ONMUCAHUU MPABWIBHO TPAKTOBATh (hU3UICCKUI
CMBICIT HCIIOB3YEMBIX BEIMYWH, WX OO0O3HAYCHHWS W EIUHUIILI, YKa3bIBaTh
(bOopMyITBI, CBS3BIBAIOITNE JAHHYIO (PU3HUCCKYO BETUINHY C IPYTUMH BETMYHMHAMY,

ONKCHIBATh H3YUYEHHBIC KBAHTOBHIC SBJICHUS U TPOIECCHI, HCIIOIB3YS
(du3nUecKre BEIMYUHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
JacToTa CBETa, SHEPTUS U UMITYJIbC (POTOHA, IMTEPUO.T TIOJypaciaa, SHEPTHUSI CBI3U
ATOMHBIX S7E€p, TPH ONHWCAHWHM TPABWIBHO TPAKTOBATh (PU3MYECKHH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, WX OOO3HAUEHUS W CJAWHMIIBI, YKa3bIiBaTh (OPMYJIBI,
CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYMHAMH,
BBIUUCIISATh 3HaUCHNE (DU3UICCKON BEIIMUNHBI;

aHAIM3UPOBATh (PU3NYECKHUE TPOICCCHI U SBIICHUS, HUCIIONB3YsS (U3HUCCKHEC
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI MOCJICIOBATEIIFHOTO M TapalIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH Jkoyns—JIeHIa, 3aKOH 3JIEKTPOMArHUTHOU
WHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO pacipOCTPaHCHHS CBETa, 3aKOHBI OTPaKCHHS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHEHHME ODWHIITEeHHa it doTodrddekra,
3aKOH COXPAaHCHHUS DHEPTUHU, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpPAaHEHHWS MacCOBOTO YHCIA, MOCTYNIaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipyu 3TOM Pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAXKEHHE U YCIOBUS (TpaHULbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeeNSTh HAIIPaBJIeHHEe BEKTOPa MHIYKIIMA MAarHUTHOTO TOJIsI IPOBOJHUKA
C TOKOM, cUJibl AMriepa u cuiibl JIopeHiia;

CTpPOUTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE€ IUIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJHATh DKCIEPUMEHTHl TIO0 HCCIENOBAHUIO (PU3MYECKUX SBICHUN U
IPOIIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX HM3MEPEHUH: TMPH 3TOM
dbopmynupoBaTh MpoOIEMy/3a/1ady U THIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000PY0BaHUSs, TPOBOAUTH ONBIT U (HOPMYIMPOBATH
BBIBOJIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIE U3MEPECHHS (PU3NUECKUX BEIUYUH, TIPH
ATOM BBIOMpATh ONTUMAIBHBIN CMOCOO0 M3MEpPEHHS U WCIOJIB30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MMOTPEITHOCTEN U3MEPEHNUI;

MCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIMYUH C UCTIOIB30BAHUEM TIPSIMBIX
U3MEpPEHUI: TP ATOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3WYECKUX BEIUYMH B BHJE TaOmuil u rpaduKoB,
JIeaTh BHIBOJBI IO Pe3yJbTaTaM UCCIIEIOBAHMS;

coOmoaTh mpaBuiia 0€30MacCHOTO TpyAa MPHU MPOBEIACHUN HCCICAOBAHUIN B
pamMKax y4eOHOTO SKCIIEPUMEHTA, Y4eOHO-UCCIEA0BATEILCKON U MPOSKTHON
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JESATENbHOCTU C HCIOJB30BAaHUEM H3MEPHUTENBHBIX YCTPOICTB M J1aOOpPaTOPHOro
000py10BaHMUS;

pemiatb pacy€éTHhlE 3aJa4d C SBHO 3aJaHHOM (PU3WYECKOH MOJEIbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aJa4u
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACHATh (PU3MUECKHE BEIMYMHBI U (HOPMYIIbI,
HeoOXonuMble Jisi €€ pelieHus, MPOBOJUTh PAacUEThl U OLEHUBATH PEAIbHOCTH
MOJIYYEHHOI'0 3HAYCHUs (PU3UUECKON BETUYUHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTHYECKU HEMTPOTHUBOPEUUBYIO
LENOYKY PAaCCYXJCHHN € OMopoil Ha HM3y4YECHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH H
(duznueckue sIBICHUS;

UCII0JIb30BATh MPU PELICHUH YYeOHBIX 3a7a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, MHTEPIPETALMU U TPEICTABICHUS
y4eOHOM M HAay4YHO-TIOMYJSAPHOM HMH(POPMALMM, TMOJYYEHHOU M3 PpPa3IUnYHbIX
MUCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOIYYaeMyI0 HHPOPMAIIHIO;

OOBSACHATh MPUHIUIBI JEHCTBUA MAaIlKMH, NPUOOPOB U TEXHUYECKUX
YCTPOICTB, pa3inuyaTh yCIOBUS WX 0€30MAaCHOTO MCIIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTUE HAyKd, B OOBSCHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3UKE B TOBCEAHEBHOM JKU3HU JISI
obOecnieyeHus: O€30MACHOCTH TNpH OOpAlllEeHUH C NPUOOpPaMH U TEXHUUYECKUMHU
yCTPOWCTBAaMH, Ul COXPAHEHUS 3JI0POBbS U COOJIIOJEHUS HOPM 3KOJOTHYECKOI0
MIOBEJICHUS B OKpY Kalollel cpefie;

paboTaTb B TIpyHIE€ C BBIIOJIHEHUEM pAa3IMYHBIX COLUAIBHBIX pOJIEH,
IUIaHUPOBaTh pPadOTy TPyHNbl, PALMUOHAIBHO PpaCHpEleisITh OO0SI3aHHOCTU U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAlUsAX, aJleKBaTHO OLICHUBATh
BKJIa/1 K&JKJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIICHUE pacCMAaTPUBAEMON MPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznea 1. DU3UKA U METO/JbIl HAYUHOI'O TIO3HAHUSA
bu6mmorexa [IOK
11 ®u3nKa ¥ METOJIbl HAYYHOT'O TIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazmeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [{OK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flunamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHUS B MEXaHUKE 6 1 1 htts://m.eds0o.ru/ 74 1bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TeOpUn https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TEPMOAMHAMIKI1 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEIIECTBA. 5 bubnuoreka [IOK

®da3oBbIe epexoabl

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

Hroro no pazneny 24
Pazgen 4. JIEKTPOAUHAMMUKA
bu6mmoreka [IOK
4.1 1
UeKTpoCTaTH 0 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 2neKTpudecKuid TOK. TOkM B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpemax https://m.edso0.ru/7f41bf72
Uroro mo pazueny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM undposbie
Ne n/n P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazpnen 1. JIEKTPOANHAMMUKA
11 MarnuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
' HHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nea 2. KOJIEBAHUSI U BOJIHbBI
21 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 1 bubnuorexa [JOK
' Kose6anus https://m.edso00.ru/7f41c97¢
29 MexaHn4ecKHe U JIEKTPOMArHUTHBIC 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
T https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 24

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCHUTEJIBHOCTH

31 OCHOBBI CIEIMATIBHOW TE€OpUU 4 1 bubnuoreka [JOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThl KBaHTOBOW ONITUKU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
CrpocHue atoma https://m.eds00.ru/7f41c97¢
bu6mmoreka [IOK
4. A
3 TOMHOE SIPO > https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMeHThl aCTPOHOMUU U acTpOo(PU3UKU 7 Et?rij:j;lr?::gsig r(3/1§f41097c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIEE IOBTOPEHUE

6.1 O6o061maroniee NOBTOpPEHKE 4 lr?;?;;f;i?ﬁﬁ £41c97c
Hroro mo pazmeny 4
PezepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIAA YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.41., Byxosues b.b., Cotckuit H.H. non
penakuueit [laphentreBoit H.A., AkiimonepHoe o6miectBo «3narenbcTBo
«IIpocBemienue»

» ®usuka, 11 knacc/ Msxumes I'.J1., bByxosues b.b., Hapyrun B.M. nox
penakmueit [lappentoeBoit H.A., AkiinonepHoe o61miectBo «3narenbcTBo

«HpOCBGIIIGHI/IG»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

bubnmoreka IJOK

63



	МИНИСТЕРСТВО ПРОСВЕЩЕНИЯ РОССИЙСКОЙ ФЕДЕРАЦИИ
	РАБОЧАЯ ПРОГРАММА
	учебного предмета «Физика. Базовый уровень»
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 10 КЛАСС
	Раздел 2. Механика
	Тема 1. Кинематика
	Тема 2. Динамика
	Тема 3. Законы сохранения в механике

	Раздел 3. Молекулярная физика и термодинамика
	Тема 1. Основы молекулярно-кинетической теории
	Тема 2. Основы термодинамики
	Тема 3. Агрегатные состояния вещества. Фазовые переходы

	Раздел 4. Электродинамика
	Тема 1. Электростатика
	Тема 2. Постоянный электрический ток. Токи в различных средах

	Межпредметные связи
	11 КЛАСС
	Тема 3. Магнитное поле. Электромагнитная индукция

	Раздел 5. Колебания и волны
	Тема 1. Механические и электромагнитные колебания
	Тема 2. Механические и электромагнитные волны
	Тема 3. Оптика

	Раздел 6. Основы специальной теории относительности
	Раздел 7. Квантовая физика
	Тема 1. Элементы квантовой оптики
	Тема 2. Строение атома
	Тема 3. Атомное ядро

	Раздел 8. Элементы астрономии и астрофизики
	Обобщающее повторение
	Межпредметные связи (1)
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ФИЗИКЕ НА УРОВНЕ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) трудового воспитания:
	6) экологического воспитания:
	7) ценности научного познания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия Самоорганизация:
	Самоконтроль, эмоциональный интеллект:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 10 КЛАСС
	УЧЕБНО-МЕТОДИЧЕСКОЕ             ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА
	ЦИФРОВЫЕ ОБРАЗОВАТЕЛЬНЫЕ РЕСУРСЫ И РЕСУРСЫ СЕТИ ИНТЕРНЕТ

