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INOACHUTEJIbBHASA 3AIINCKA

ITporpaMMa 1o @u3uke 0a30BOro YpOBHS Ha YpPOBHE CpEAHEro OOLIEro
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE MOJOXKEHUIN 1 TpeOOBaHUM K pe3yJibTaTaM OCBOCHUS
OCHOBHOHM oOpazoBaTesibHOM Tporpammbl, npeacTtaBieHHbIXx B GI'OC COO, a Takxe ¢
y4é€ToM (QenepanbHON pabouell mporpamMmbl BOCHMTAHMS U KOHLENIUM IPENoJIaBaHus
yueOHOoro mpeamera «®@usuka» B 00pa3oBaTeNbHBIX oOpranuzanusx Poccuiickoi
®enepanyy, peam3yoUMX OCHOBHbBIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copeprxanue mporpamMmsbl o (pU3MKE HAMpaBieHO Ha (JOPMUPOBAHHE €CTECTBEHHO-
HayyHOW KapTWHbI Mupa oOyuaromuxcs 10-11 knaccoB mpu oOyueHMM uUX (U3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-AEITEIbHOCTHOTO noixoaa. [Iporpamma no ¢usuke
cootBeTcTBYeT TpeboBanusiM OPI'OC COO k miaHUPyEeMbIM JINYHOCTHBIM, MPEAMETHBIM U
METANpPEAMETHBIM pe3yjbTaTaM OOYyYEeHHs, a TaKXKe YUYMTHIBAET HEOOXOAMMOCTh
peaiv3aliuid MEXIPEAMETHBIX CBA3€i (PU3UKKM C €CTeCTBEHHO-HAYyYHBIMH Y4e€OHBIMU
npenMeramMu. B Hel ompenesisioTcs OCHOBHBIE €M M3y4YeHHUs (U3UKH Ha YpOBHE
cpenHero oOuiero oOpa3oBaHMsl, MJIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (U3HKU:
JUYHOCTHBIE, METAIPEIMETHBIE, IPEMETHBIE (Ha 0a30BOM YPOBHE).

ITporpamMma 1o (pusmke BKIIOYAET:

. IUTAaHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (hU3MKM Ha 0a30BOM ypOBHE, B
TOM YHCJIE MIPEIMETHBIEC PE3YJIbTATHI M0 roJlaM O0yUEHUSs;

. coJiepkaHue yueoHoro npeamera « @u3uka» no rogam o0yyeHusl.

dusnka Kak Hayka 0 HamOojee OOIIMX 3aKOHAX MPUPOJBI, BHICTyINas B KayeCTBE
y4eOHOro mIpeaMeTa B IIKOJE, BHOCUT CYUIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHHI 00
okpyxaromieM mupe. LIIkoapHbIN Kypc (GU3UKH — CUCTEMOOOPA3yIOIIHM 1151 €CTECTBEHHO-
HAy4YHBIX YYEeOHBIX MPEIMETOB, IOCKOJbKY (U3MYECKUE 3aKOHBI JIeKaT B OCHOBE
IPOIIECCOB M SIBJICHUN, M3y4yaeMbIX XUMHEH, Ouojorueut, usznueckoil reorpaduei u
acTpoHoMuel. Mcnonp3oBaHue M aKTUBHOE MPUMEHEHUE (GU3NYECKUX 3HAHUI OIpeaessieT
XapakTep W pa3BUTUE PA3HOOOPA3HBIX TEXHOJIOTUH B cepe IHEPreTHKH, TPAHCIOPTa,

OCBOEHHMSI KOCMOCA, MOJIyYeHHUs] HOBBIX MAaTepUaJIOB C 3aJaHHBIMH CBOWCTBAMH U JIPYTHUX.



N3yuenne ¢Gu3MKKM BHOCUT OCHOBHOM BKJIAJ B (POPMUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa OO0ydyaromuxcsi, B (OpMUpOBaHHE YMEHUN NPUMEHSITh HAyYHBIA METO]
MO3HAHUS NMPHU BHIMOTHEHUHN UMHU YUYEOHBIX UCCIEIOBAHUIA.

B ocHoBy Kkypca ¢u3uKy A YPOBHS CpEHEro 00IIero o0pa3oBaHusl MOJIO0KEH Pl
u7ei, KOTOphIe MOXKHO pacCMaTPHUBATh KaK MPUHLUIIBI €70 TOCTPOCHHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUM C HEH Kypce SIBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKHUT MaTepHal M3 BCEX pa3leioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU ¢ HEW MaTepuall Kypca Pu3nKu 00beIuHEH
BOKpYT (pusnueckux teopuid. Begyuum B Kypce siBasieTcs: popMupoBaHue peICTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanuzanms mpeArnoyiaraeT  UCMOJb30BaHUE
TYMaHUTapHOTO MOTEHIMaa (PU3NYECKON HAYKU, OCMBICJICHHE CBS3H Pa3BUTUS (PUBUKH C
pa3BuTHEeM OOIIeCTBa, a TaKkKe C MHPOBO33PEHUECKHMMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc Qu3uku npeamnosiaraeT 3HAKOMCTBO C
MIUPOKUM KPYTOM TEXHMUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUM HU3yYEHHBIX TEOPUH U
3aKOHOB.

Hoes skonoeuzayuu peannsyercs MOoCPEACTBOM BBEICHUS 3JIEMEHTOB COACPKAHMS,
MNOCBSIIIEHHBIX JKOJOTUYECKUM TIpo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKU U TEXHOJOTHH, a Takke OOCYXACHHS MpoOJIeM palMOHAIBHOTO
IPUPOAOIIONB30BAHUS U SIKOJIOTUYECKON O€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTAaMU Kypca (U3UKA Ha YPOBHE CpPEIHEro O0OIlero
oOpa3oBaHHs SBISIOTCS  Qu3nmdeckue Teopun ((GOpMUPOBAHHME TMPEICTABICHUNA O
CTPYKTYpE MOCTPOCHHSI (PUINYECKONM TEOpUHU, poiu (PyHIAMEHTAJbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSX O MPHUPOJE, TpaHUIAX MNPUMEHHUMOCTU
TEOpUH, IJIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-AeSTeNbHOCTHBIN MOIX0/ B Kypce (PU3UKHU peain3yeTcs Mpexae BCEro 3a

CU4€T OpraHM3aliH SKCIEPUMEHTAIBHON JesATeNbHOCTH oOydaromuxcs. s 6azoBoro



YPOBHSI Kypca (PU3UKU — 3TO HUCIOIb30BAHUE CUCTEMbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JJAOOPATOPHBIX Pa0dOT, KOTOPhIE B IIporpaMMe 1o (pusnuke o0beIUHECHBI
B OOIIUI CIHCOK YYEHHUYECKUX MPAKTUYECKUX paboT. BhineneHune B ykazaHHOM IEpeyHe
7a00paTOpHbIX PabOT, MPOBOAMMBIX JJISI KOHTPOJS M OIEHKU, OCYIIECTBISIETCS
y4aCTHUKaMU 00pa30BaTEIbHOTO MpoIlecca MCXOAsl U3 OCOOEHHOCTEW IUIAaHUPOBAHUS U
ocHauleHusl kabuHeta ¢usuku. [Ipu >ToM obecrieunBaeTcsi OBiIaJeHUE OO0YUYaIOIIUMUCS
YMEHUSAMH ITPOBOJUTH KOCBEHHBIE U3MEPEHHUSI, UCCIIEI0BAHUS 3aBUCUMOCTEN (DU3NUECKUX
BEJIMYMH U MIOCTAHOBKY ONBITOB MO MPOBEPKE MPEIT0KEHHBIX THIIOTE3.

Bosbiioe BHUMaHMe yeNnseTcsl pelIeHUI0 pacu€THBIX U KaueCTBEHHBIX 3a1ad. [Ipu
ATOM JIJISl pACUETHBIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3a7a4d C SBHO 3a/IaHHON (PU3UUECKOM
MOJIETIbIO, TO3BOJISIONIME NPUMEHATh H3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3
OJIHOTO pazjesia Kypca, TaK M UHTErpUpys 3HAHUS W3 pas3HbIX pasnenoB. Jlis
KaueCTBEHHBIX 3aJlad IPHUOPUTETOM SBISIOTCSA 3aJaHds Ha OOBSICHEHHE NPOTEKAHUS
¢bu3nuecKkux SBIEHUI W TPOLECCOB B OKpPYXkAloIIeW >KU3HH, Tpedyromue BbIOOpa
(bu3YecKON MOJENH ISl CUTYAIMK MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TtpedoBanusimu OPI'OC COO k maTepHaTbHO-TEXHHUYECKOMY
oOecreueHnto yueOHOro mpotecca 6a30Bblil ypoBeHb Kypca (DU3UKU HA YPOBHE CPEHErO
o011ero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBHSIX IPEIMETHOTO kKabuHeTa GU3UKHU WU
B YCIIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B
kabuHeTe GUBUKH JIODKHO OBITh HE00XoauMoe JjabopaTopHoe OO0OpyIOBaHHE IS
BBITIOJTHEHUS YKa3aHHBIX B MpOrpamMMme Mo (U3MKE YUYCHHUECKHUX MPAKTHUYECKHX paboT u
JEMOHCTPALIMOHHOE 000pYI0BAHHUE.

JleMoHCTpaloHHOE 000pyI0BaHrnEe (QOPMUPYETCS B COOTBETCTBUU C MPUHILIUIIOM
MUHUMAJIbHOM JIOCTATOYHOCTH U OOECHeurMBaeT IOCTAHOBKY TMEPEYUCICHHBIX B
nporpamme no GpU3uKe KIHYEBBIX JEMOHCTPALMHI ISl UCCIIEOBAHUS U3YYAEMBIX SIBIICHUN
U TPOLECCOB, SMIUPUUECKUX M (PYHIAMEHTAIbHBIX 3aKOHOB, HUX TEXHHUYECKHX
IIPUMEHEHU .

JlabopaTopHoe  00OpynOBaHHME JJII  YUYEHHUYECKHX  MPAKTUYECKUX  padboT

dbopMupyeTcss B BUJIE TEMATHICCKUX KOMIUIEKTOB M OOECIEYMBAETCS B Pacdére OJHOTO



KOMIUIEKTa Ha JByX oOOydarommxcsi. Temarnyeckue KOMIUIEKTBI J1a0OpaTOpHOTO
000py10BaHuUs JOJDKHBI ObITh MOCTPOEHBI HA KOMIUIEKCHOM HMCIOJIb30BaHUU aHAJIOTOBBIX
U uudpoBbIX NPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX H3MEPUTENBHBIX CHCTEM B BHUJE
UG poBBIX JabOpaTOPHi.

OCHOBHBIMU 1IENISIMU U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCS:

. dbopMupoBaHHE UWHTEpeca W CTpeMJIeHHS OOydalolmuxcs K HaydYHOMY
U3YyYEHUIO MTPUPO/BI, PA3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

. pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJE MO3HaHHS U (POPMHUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

. (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJibTaTa U3YyYEHHUs] OCHOB
CTpOCHHS MaTepuH U (PyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;

. (GbopMHpOBaHUE YMEHUIN OOBSCHATDH SIBJICHUS C UCIIOIB30BAHUEM (PU3UUYECKUX
3HAaHUU U HAYYHBIX OKA3aTENIbCTB;

. dbopMUpOBaHHE TPENCTAaBICHUM O ponu (U3NKK A Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTmxeHnne STUX 1ened oOecrmeunBaeTcs pelIeHHeM CJeAyIoUMX 3aaad B
IpoLecce U3yYeHHs Kypca GU3UKHU Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHus:

. NpUOOpPETEHUE CUCTEMBI 3HAHUN 00 OOIMHMX (PU3NUECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOPHsX, BKJIIOYAs MEXAaHUKY, MOJICKYJSPHYIO (U3HKY, 3JIEKTPOAMHAMUKY,
KBAaHTOBYIO (PM3HKY U DJIEMEHTBI aCTPO(U3UKH;

. dbopMHpOBaHNE YMEHUN MPUMEHATh TEOPETHUUECKUE 3HAHUS AJIST OOBSICHEHUS
¢u3nuecKux SIBICHUH B NPUPOJAE M JUIsl TNPUHATHS TPAKTUYECKUX PEIICHUH B
[IOBCETHEBHOM JKHU3HY;

. OCBOEHHE CMOCOOOB peUIeHHs pa3IUYHbIX 3aJad C SBHO 3a/IaHHOM
¢u3znueckoil Monenblo, 3aad, IOAPAa3yMEBAIOIIMX  CAMOCTOSITEIbHOE  CO3/1aHUE
¢busnueckoil Mojenu, aieKBaTHON yCIOBUSIM 3aa4u;

. NOHMMAaHUE (U3MYECKUX OCHOB U TPUHILMUIOB JEWUCTBUA TEXHUUYECKHUX

YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOILIYIO CPENy;



. OBJIAJICHUE METOJIaMH CaMOCTOSITEJIbHOTO IUTAHUPOBAHUS W TMPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIM3a M WHTEpHpeTalnd WH(OpManuu, ornpeaeneHus
JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATA;

. CO3JJaHUE YCIIOBUH JJIsi Pa3BUTUSL YMEHUH NPOEKTHO-MCCIIEA0BATENbCKOM,
TBOPYECKOU ESATENBHOCTH.

Ha wusyuyenune ¢usuku (06a30Bblii ypOBEHb) Ha YpPOBHE CpPEIHEro O0OIIero
obpazoBaHusi orBoauTcst 136 4dacoB: B 10 kiacce — 68 yacoB (2 yaca B Heaenmwo), B 11
Kytacce — 68 JyacoB (2 4yaca B HE/ICINIO).

[Ipensaraemelii B mporpamme no (pusuke nepeyeHsb 1a00paTOPHBIX U MPAKTUYECKUX
paboT ABISIETCS PEKOMEHAOBAaHHBIM, YUUTEIb JI€JAeT BHIOOP MPOBEACHHUS J1a00PATOPHBIX

paboT 1 OMBITOB C YYETOM MHIMBUIYaJIbHBIX OCOOCHHOCTEHN 00yYarommxcsi.



COJEPKAHUE OBYUYEHUA

10 KJTACC

Pasznen 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HayuHele MeTONBI NO3HAHUS OKPY’KAIOLIETO MHpA.
Pouib skcriepuMeHTa U TEOPHUM B NIPOLIECCE TIO3HAHMSI TPUPOABL. DKCIIEPUMEHT B (pU3HKE.

MonenupoBanue (uU3MUECKUX SBICHUM © mporeccoB. HaydHble TUMOTE3BI.
®dusnyeckue 3aKOHbl W Teopuu. ['paHUIBl TPUMEHUMOCTH (PU3UUYECKHUX 3aKOHOB.
IIprHIMI COOTBETCTBHS.

Ponb 1 Mecto pusuku B GopMHUPOBAHUM COBPEMEHHOIN HAYYHOM KapTHHBI MHpa, B
MIPAKTUYECKOM JIESITEIIbHOCTH JIFOJICH.

Llemoncmpayuu

AHanorosble U U(PPOBbIE U3MEPUTETbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe nBukeHre. OTHOCUTEIIBHOCTh MEXaHUYECKOro ABMkKeHUA. Cucrema
orcu€ra. Tpaekropus.

[lepemenienue, CKOPOCTh (CPEIHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTEepUAIBHOM TOYKHM, HX TMPOEKIMM Ha OCH CHCTeMbl KoopauHar. CrokeHue
IIEPEMEILIEHUH U CII0KEHUE CKOPOCTEMN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE IMpPSMOJIMHENHHOE JABMKEHue. ['paduxu
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHMS, IyTH U NEPEMEILICHHUS] MaTepUalbHOU
TOYKH OT BPEMEHH.

CBobOogHOE nazieHue. Y CKopeHue CBOOOIHOTO MaICHUsI.

KpuBosnmHenHoe nBuxeHue. JIBMKEHHE MATEPUAIBHOW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHENHAsA CKOpOoCTh. Ilepuon n

yacToTa oOpanieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.



TexHuyeckue ycTporcTBa M NPAKTUYECKOE MPUMEHEHHE: CHUIAOMETD, JBHKEHUE
CHapsI0B, LICTIHbIC U PEMEHHBIE MTEPEIavn.

Llemoncmpayuu

Mopnenp cuctemMbl OTCYETA, WJUIKOCTPALUs KHHEMATHYECKUX XapaKTEPHUCTHK
JBH>KCHUSL.

[Tpeobpa3zoBanre ABMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenne nBwxkeHuss Tena, OpPOUIEHHOTO TOJ YIVIOM K TOpPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpasnenue ckopocTy pu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

M3ydyeHne HEPABHOMEPHOIO JBHKEHMS C LEJIbI0 OIPEACIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBaHre COOTHOLIEHHS MEXKIAY NyTSAMH, MPOUAECHHBIMA TEJIOM 34
IIOCJIEA0BATEIbHBIE PABHBIE IIPOMEXKYTKM BPEMEHHU IPU PABHOYCKOPEHHOM JIBMKEHHUHM C
HA4YaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

M3ydenne nBUKEHNUs IapUKa B BI3KOMW )KUIKOCTH.

N3ydenue aBuxeHUs Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuammn otHocurenbHOCTH ['ammites. IlepBeiii 3akoH Hprorona. MuepnumansHble
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepnosuiuu cui. Bropoi 3akoH HerooToHa ajist
MaTepuagbHOU ToUku. Tpernit 3aKkoH HproTOHA 17151 MaTEpUAIbHBIX TOYEK.

3akoH BceMupHOTO TAroreHusd. Cuna Tsoxectu. [lepBas kocMuuecKkast CKOPOCTb.

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

Tpenue. Buasl TpeHusi (mokosi, CKoJbxeHus, kadeHnus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJbXKEeHUsI U cuiia Tperus nokos. Koadpduuuent tpenus. Cuna

COIIPOTHUBJICHUA ITPHU JABUKCHHUHU TCJIA B ) KUAKOCTHU HUJIN I'a3c.



[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIbl OTHOCUTENBHO OCH BpaueHus. [lmeyo cunbl. YcnoBus paBHOBeECHS
TBEPAOTO TEJIA.

TexHuyeckue yCcTpoucTBa M MPAKTUYECKOE NMPUMEHEHUE: MOAIINUITHUKH, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOACHCTBYIOIINX TEN.

Bropoiu 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U AJCHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbXEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs .

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomoi

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI  YOPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciioBU paBHOBECHS TBEPAOTO TeNA, HMEIOIIET0 OCh BPALICHUS.

Tema 3. 3akonwl coxpaneHus 6 MexaHuke

NMnynbc MatepuasbHOM TOYKHM (TeNa), CUCTEMbl MaTepUaibHBIX ToueK. VMiyibe
CUJIbl W U3MEHEHHWE UMIIyJbCa Tela. 3aKOH COXPAaHEHUS HMITyJbca. PeakThuBHOE
JBUKCHUE.

PabGora cuiabl. MOIIHOCTE CHJIEL.

Kunernueckass oHeprus MaTepuaibHOW TOukd. Teopema 00 HU3MEHEHUH
KUHETUYECKOU IHEPTUMU.

[TotennmanbHas sHeprus. lloTeHumanbHas 3Heprus ynpyro aehOpMHpPOBAHHOMN

npyxuHbl. [loTeHnanbHas sHeprus Tena BOJIM3H MOBEPXHOCTU 3eMITH.



[ToreHunanbHbIE U HEMOTEHIMAIbHBIE CHIIbI. CBSI3b paObOThl HEMOTEHIMAIBHBIX CHUJI
C U3MECHEHUEM MEXaHUYECKOM DHEPTUU CUCTEMBI Tell. 3aKOH COXPAHECHHsI MEXAHMYECKOU
DHEPI'UHu.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHME: BOJOMET, KOIIED,
IIPYKAHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

ITepexon noTeHUMAaNbHON YHEPTUM B KHHETUUECKYIO U OOPATHO.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomol

N3ydyeHne abCONIOTHO HEYIIPYTOro yjaapa ¢ NOMOIIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3U pabOThI CHIIBI C NU3MEHEHHEM MEXaHMYECKOW SHEPruu Teja Ha

IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pasznen 3. MosekyasipHas pu3nKa ¥ TEPMOJIMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Jduddysus. Xapakrep IBWKEHUS U
B3aMMOJEHCTBUS YaCTUL BeulecTBa. MoJenu CTpOEHHUs ra30B, )KUJIKOCTEN U TBEPABIX Tell
1 00OBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3TUX Mojeneil. Macca u pa3Mepbl MOJIEKYL.
KonuuectBo Benectsa. [Tocrosuuas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ wusMepenue. Illkana temmeparyp
Llenbcus.

Mopenp uaeanpHOro rasa. OCHOBHOE YpPaBHEHUE MOJEKYJSIPHO-KMHETHYECKON
TEOpUHU HJEaTbHOrO ra3a. AOCONIIOTHAs TemIeparypa Kak Mepa CpeliHeld KUHETUYEeCKOU
SHEPruM TEIUIOBOrO ABMKEHHUs 4vactul ra3a. lllkana temmneparyp KenbBuHa. ['a3oBbie

3aKkOHbl. YpaBHeHUe MenneneeBa—Knaneiipona. 3akon J[lanbToHa. HM3ompoueccsl B



UJCAIbHOM ra3e C MOCTOSHHBIM KOJMYECTBOM BelllecTBa. ['paduueckoe mpeacTaBlieHHe
M30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu MOJIEKYH
OPTaHUYECKUX COCAUHECHUN.

OnbiThl 10 MU PY3UU )KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JBUKEHMUS.

Mopaens onbita llITepHa.

OMnBbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSL.

Mopens, HIUIFOCTpUpPYrOLIas IPUPOAY JABICHHMS I'a3a Ha CTEHKHU COCYyaa.

OnbIThl, WITIOCTPUPYIOLINE YPABHEHUE COCTOSIHUSA HICAIBHOTO Ira3a, U30MPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomoi

Omnpenenenre Macchl BO3yXa B KIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHUN 00BbEMaA
KOMHATBI, JaBJICHUS U TEMIIEPATYPhI BO3yXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEKTy ITapaMeTPaMH COCTOSIHUS Pa3pEKEHHOIO rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmoaunamMuueckass cuCTeMa. BHYTpPeHHsAsI DHEpPIUs TEPMOAUHAMMYECKON
CUCTEMBI U c11oco0bl €€ n3MeHeHus1. KomyecTBo TemioTel U padota. BHyTpeHHs sHEprus
OJIHOATOMHOTO MJICAIBHOrO rasa. Buapl Teronepenayn: TEMIONPOBOIHOCTb, KOHBEKIUA,
U3JIlydyeHue. YenpHas  TeIUIOEMKOCTh  BewiecTsa. KosmuecTBO — TEILUIOTHI  IpHU
TeIUIonepeaaye.

[Tonsarue 06 anuadbarHom mporecce. [lepBriit 3aKoH TepMoauHaMuku. [IpuMeneHue
NEepBOro 3aKOHa TEPMOAMHAMUKH K n3ompoueccaM. ['paduueckas nnrepnperarusi padboThI
rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TennoBeie Mamuubl. [IpuHIUOBL OeicTBUS TeruioBbIX MamuH. [IpeoOpa3zoBaHus

OHCPIruu B TCIJIOBBIX MalllMHAX. KOB(i)(I)I/IHI/IeHT IMOJIE3HOI'O ,IIGIZCTBPISI TEILUIOBOM MAaIlIMHEI.



Hukn KapHo u ero xo3h@dUIMEHT MOJE3HOTO ACUCTBUS. DKOJOTUYECKHUE MPOOIEMBI
TETUIODHEPTETUKH.

TexHHU4ecKue yCcTpoucTBa M MPAKTUYECKOE NPUMEHEHUE: JBUIaTEb BHYTPEHHETO
cropanusi, ObITOBOI XOJOAWIBHUK, KOHIUIIUOHED.

Llemoncmpayuu

M3MeHeHne BHyTpEeHHEH SHEpTUH Tela IPU COBEPIIEHNUU PabOThI: BHUIET MPOOKH U3
OYTBUIKM TIOJI IEUCTBUEM CIKATOTO BO3/lyXa, HarpeBaHue »¢upa B JaTYHHOU TpyOKe MmyTEéM
TpeHust (BUACOAEMOHCTPALIMS).

N3meHeHune BHYyTpEeHHEH SHEpTrun (TeMIlepaTyphl) Teja Mpy Terionepeaaye.

OneIT M0 aAabaTHOMY PACIIMPEHUIO BO3/TyXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Mopnenn mapoBoii TypOMHBI, ABUTaTeNsi BHYTPEHHETO CrOpaHUs, pPEaKTUBHOTO
JIBUTATEIIA.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomoi

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHaeHcarus. Vcmapenue u kureHue. AOCONIOTHAsST U
OTHOCHUTENbHAS BIAXKHOCTh BO3ayxa. Haceiuenueli mnap. YaenbHas — TemwioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHHS OT 1aBJICHUSI.

Tépnoe teno. Kpucrtamnmueckue u amopdubie Tena. AHM30TPONHUS CBOMCTB
kpuctaimioB. Kunkue kpucrtamuibsl. CoBpeMeHHble Matepuansl. [limaBnenue wu
KpucTaymu3anus. Y neibHas Tersora miasneHus. CyOmumarus.

VYpaBHeHuUe TerIoBoro OanaHca.

TexHuyeckue yCTporucTBa U MPAKTUUYECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMM IIOJIYYEHUS COBPEMEHHBIX MATE€pUajoB, B TOM YHCIIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACBILIEHHBIX NIAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObI M3MepeHns BIAKHOCTH.



HabGnronenue HarpeBanust U MiaBJIe€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.
JleMoHCTpalust KpUCTAILIOB.
Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomol

HSMCpCHI/IC OTHOCHUTEJIBbHOM BJIAXKHOCTH BO3ayXa.

Paznen 4. JiaekTpoauHaMHUKAa

Tema 1. Inekmpocmamuka

DJIeKTpU3alMs Tell. DJNEKTpUUECKUW 3apsan. JlBa BuIa SJIEKTPUUECKHUX 3apsiIOB.
[IpoBOAHUKYN, AMRJIEKTPUKH M TMOJYHPOBOJAHUKHU. 3aKOH COXPAHEHUS SJICKTPUUYECKOIO
3apsaa.

Bzaumopeiicteue 3apsgoB. 3akoH Kymnona. ToudeuHbl 3IEKTpUUYECKUN 3apsil.
Onextpuyeckoe nojie. Hanpsx€HHocTh 3nekTpuueckoro nois. [IpuHuun cynepno3uuuu
ANEKTPpUUYECKUX NoJiel. JIMHUM HAnpsHKEHHOCTHU ANEKTPUYECKOTO TOJIS.

PabGora cumnm anexktpocratmyeckoro mois. [lotenmuman. Pa3HOCTE TOTEHIMAIOB.
[IpoBOIHMKM UM JAUDIEKTPUKH B  JJEKTPOCTATUYECKOM Tojie. Jludnektpudeckas
MIPOHUIIAEMOCTb.

Onextpoémkocts. KonaeHcatop. ONIEKTPOEMKOCTh IIOCKOTO  KOHAEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHuueckue yCTpoWCTBA W MPAKTHUYECKOE IPUMEHEHHME:  AJIEKTPOCKOIL,
AIIEKTPOMETP, DIEKTPOCTATUUECKAs 3aINTa, 3a3eMJICHUE 3JIEKTPOIIPUOOPOB, KOHACHCATOP,
KOTIMPOBAJIbHBIN anmnapar, CTPyMHbBIN IIPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3amuTa.

JIMBIIEKTPUKY B AIEKTPOCTATUYECKOM ITOJIE.



3aBUCHUMOCTb AJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOUIaAu IUJIACTHUH,
PACCTOSHUS MEXIY HUMU U JUAJIEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIIOBHS CYLIECTBOBAHUS DJIEKTPUYECKOrO TOKa. VMICTOUHMKHM
toka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpsixenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE  CONMPOTUBJIIEHUE.  YIIEIbHOE  CONPOTUBJIEHUE  BEIIECTBA.
[TocnenoBarenpHOE, MapaIeNbHOE, CMEIIAHHOE COETMHEHHUE IPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jlxoyns—Jlennia. MOIHOCTE 3JIEKTPUYECKOTO
TOKaA.

DNEeKTPOJBIKYILAsi CUJIa U BHYTPEHHEE COIMPOTUBICHUE MCTOYHMKA TOKA. 3aKOH
Oma a1t oTHOM (3aMKHYTOM ) AekTpuueckoit nenu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAsT MPOBOJUMOCTh TBEPIBIX METAIOB. 3aBUCHUMOCThH COMPOTUBIICHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DNeKTpUYeCKUid TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX IMyYKOB.

[ToympoBoauuku. COOCTBEHHAss U MPUMECHAS] TTPOBOIUMOCTD TOJTYTIPOBOTHUKOB.
CaoiictBa p—n-nepexoja. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEeKTpUYECKUN TOK B paCTBOpaxX U pacIiaBax 3JIEKTPOIUTOB. DIEKTPOIUTHUECKAS
OUCCOLUALNS. DIEKTPOIIU3.

DJIEKTpUYECKU TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIA pa3psl.
Moumuus. [1na3ma.

TexHuyeckue ycTponcTBa M NMPAKTHUYECKOE NPUMEHEHHUE: aMIIEPMETP, BOJBTMETP,
peocTar, UCTOYHUKHA TOKA, DJIEKTPOHArPEBATENbHBIE MPUOOPHI, SJIEKTPOOCBETHTEIHLHBIE
pUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN AUOI, TEPMHUCTOPHI U (DOTOPE3UCTOPHI,
MTOJYTIPOBOJHUKOBBIN AUO/I, TAIbBAHHKA.

Llemoncmpayuu



M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTUBIICHUS LIWIMHIPUYECKUX ITPOBOJHUKOB OT JUIMHBI, IUIOIIAAN
IIOIIEPEYHOT O CEYEHHUsI U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsmoe  wm3MepeHHMe  JIEKTpPOABMXKylIeW  cuwibl.  KopoTkoe — 3aMblkaHue
raJbBaHUYECKOIO 3JIEMEHTA U OLICHKAa BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

M ckpoBo#t paspsi U MIPOBOJAUMOCTB BO31yXa.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuui sxcnepumenm, n1abopamopHuie pabomol

M3yuyeHnne cMenaHHOr0 COEIMHEHNs PE3UCTOPOB.

W3mepeHne dNEKTPOABMIKYIIEM CWIIBI MCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONIPOTHUBIICHUS.

Habmronenue 3nexkTpoiamsa.

MexnpeaMeTHble CBSA3H

N3yuenne kypca ¢pusnku 6a3oBoro ypoBHs B 10 kiacce oCylecTBIseTCA ¢ y4ETOM
COJIEpKaTENbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTHUKH, OMOJIOTHH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle  nouwsimusi, CBA3aHHBIE C M3YYEHUEM METOAOB HAy4yHOI'O
MO3HAHUS: fABJICHUE, HAYYHBIA (pakT, THIOTEe3a, (pu3nueckas BEIMYMHA, 3aKOH, TEOpHS,
HaOJII0IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: penieHUe CHUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIuUsA, mapadona,
runep6oaa, ux rpaQuKd ¥ CBOWCTBA, TPUTOHOMETPUUECKHE (PYHKIMU: CUHYC, KOCHHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HUX
IIPOEKIIMMU HAa OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Buonocus: mexaHuyeckoe IBUKEHHE B JKMBOW mpupoae, auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHM3MOB (BHUIbl TEIUIONEPENAauyM, TEIUIOBOE PAaBHOBECHUE),

3JIEKTPUYECKUE SBJICHHS B )KUBOW MPUPOJIE.



Xumus: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJI, MOJb
BEIIECTBA, MOJISIpHAas Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEH W ra3os,
ANEKTPUYECKUE CBOMCTBA METAJIIIOB, SJIEKTPOJIUTUYECKAS TUCCOIUALINS, TAIbBAHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpazoBaHUE ABIKEHUN C HUCHOJIB30BAHUEM MEXAHHU3MOB, YUET
TPEHUS] B TEXHUKE, MOIIIMITHUKHU, HCIOJb30BAHUE 3aKOHA COXPAHEHUSI HMITYJbCca B
TeXHUKE (pakeTa, BOJOMET W JIpyrue), IBUTaTeldb BHYTPEHHErO CroOpaHus, MapoBas
TypOuHa, OBITOBOW XOJOMWIBHUK, KOHIUITMOHEDP, TEXHOJIOTUHU MOJTYUYEHUS COBPEMEHHBIX
MaTepHaJioB, B TOM YHWCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTHH, JJIEKTPOCTATHUYECKas
3alluTa, 3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN MPUHTED,

AIIEKTpOHArpeBaTesibHbIe MPUOOPHI, JEKTPOOCBETUTENbHBIE IPUOOPHI, ralbBaHUKA.

11 KJTACC

Paznen 4. JiaekTpoauHaMHUKAa

Tema 3. Maznummnoe noje. In1eKmMpOMAZHUMHAA UHOYKYUSA

[locTosiHHBIE MarHuThl. B3anmoneicTBHE NOCTOSIHHBIX MAarHUTOB. MarHutHoe
nose. Bektop MaruuTHOM MHAYKUMHA. [I[pyHIMI Cynepno3suny MarHUTHLIX nojen. JInaun
MAarHuTHOW WHAYKOUU. KapThHa JIMHUA MarHUTHOM WHIAYKLIWM TOJISI TMOCTOSHHBIX
MAarHHUTOB.

MarauTtHOoe mnosie MPOBOJHKMKA C TOKOM. KapThHa NMHHMM MHAYKUIMM MArHUTHOTO
NOJISl JUIMHHOTO MIPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOTO IPOBOIHUKA, KATYIIIKHU C
tokoM. OnbIT Opcrena. BzaumonercTBre NpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna JlopeHia, e€ MoayJib W HampaBieHUE. [[BHKEHHE 3apsHKEHHOM 4YacTHUIIbI B
OJTHOPOJHOM MarHuTHOM mose. Pabota cuinel Jlopenia.

SIBneHne >IIEKTPOMarHUTHOM MHAYKUMH. [[OTOK BEKTOpa MarHUTHOM WHIYKIHH.

DIEeKTPOJIBIKYIIAs CHJIa MHAYKITMU. 3aKOH 3JIEKTPOMarHuTHOU HHAYKIUU Dapajesl.



BuxpeBoe »snexkrpuueckoe mozie. OJEKTPOABWKYINAS CHJIA MHAYKUAA B
MIPOBOAHUKE, IBUKYILIEMCS ITOCTYNATEIBHO B OJHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTb. SIBneHue CaMOMHIYKIINH. DIIEKTPOABHKY LA cuia
CaMOMHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHn4eckrue yCTpOMCTBAa M INMPAKTUUYECKOE MPUMEHEHHE: MOCTOSHHBIE MATrHUTHI,
AIEKTPOMArHUTHI, JJIEKTPOIBUTATENb, YCKOPUTENH 3JIEMEHTAPHBIX YACTHULI, NHIYKIIUOHHAS
neyYb.

Llemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIuHUM UHAYKIMA MAarHUTHOTO TOJISL.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cunia Amrnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKLWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTb JJIEKTPOABMKYIIEH CHJIBI WHIAYKIMM OT CKOPOCTH W3MEHEHHS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3y4yeHrne MarHuTHOTO MOJIs KATYLIKU ¢ TOKOM.

HccnenoBanre NeMCTBUSI HIOCTOSSHHOTO MarHWTa Ha PaMKy C TOKOM.

HCCHGI{OB&HI/IC SABJICHUA BHGKTpOMaFHHTHOﬁ UHAYKIOUWN.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1eOAHUA



Konebarenbnas cuctema. CBOOOHBIE MexaHUYECKUE KoyeOaHus. ["'apmoHnueckue
kosebanus. Ilepuon, wactora, amrmauTyaa u ¢daza koiedbanuil. [IpyXMHHBIN MasTHHK.
MatemaTuueckuif MasTHUK. YpaBHEHHE TapMOHMYECKUX KojeOanuil. [IpeBpaiienue
SHEPrUu MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebatenbublii KOHTYp. CBOOOAHBIE 37EKTPOMArHUTHbBIE KOJI€OaHUsI B UCAIbHOM
KOJe0aTeIbHOM KOHTYpe. AHAJOTHS MEXIYy MEXaHHMYECKUMU U 3JIEKTPOMarHUTHBIMU
konebanusimu. ®opmyna TomcoHa. 3aKkOH COXpaHEHUS DHEPrUM B  HUJCATBHOM
KoJIebaTeIbHOM KOHTYPE.

[IpeacraBnenre o 3aryxarolmux KoyueOaHUAX. BBIHYXKJIEHHbIE MEXaHUYeCKue
Konebanus. Pezonanc. BeiHyXI€HHbIE 3JIEKTPOMarHUTHbIE KOJIEOAHMSI.

[TepemenHsblil Tok. CHHYCOMIAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIIUTYAHOE U IEVCTBYIOIIEE 3HAYEHNE CUIIbI TOKA Y HAIIPSKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepegadya ©u MOTpeOJIEHHWE DIEKTPUUECKON
SHEPIrUU. OKOJOTHYECKHE PHUCKA NpPH MPOU3BOACTBE 3JeKTpodHepruu. Kynbrypa
HCIIOJIb30BaHUs SJIEKTPOSHEPTUU B IOBCETHEBHON KU3HMU.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE ITPUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIEpeIay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB  KOJIeOATENbHONW  CUCTEMBI  (MPYXUHHBIA — WJIU
MaTEMaTUYECKUNA MASTHHK).

Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGnronenue pe3onanca.

CBOOOTHBIE IEKTPOMATrHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl  (3aBUCUMOCTH CUJIBI TOKa W HANPSDKEHUS OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHHIA.

Pesonanc mnpu  moOcCiIenOBATEIbHOM  COEIMHEHMHM  PE3UCTOpa,  KaTyLIKH
WHIYKTUBHOCTHU M KOHJIEHCATOpA.

Mojienb JIMHUY 3JIEKTPONEPENAYN.



Yuenuueckuii sxcnepumenm, iabopamophule pabomaol

HccnenoBanre 3aBUCMMOCTH MEepUoa MaJIbIX KOJIeOaHUM Ipy3a Ha HUTH OT JJIMHBI
HUATH U MaccChl Ipy3a.

HccnenoBanre NEPEMEHHOrO0 TOKAa B LENM M3 MOCIEIOBATEIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYyIIKX U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaZHUNHbBLE 60IHbL

Mexannueckue  BOJHBI, yciaoBus  pacnpocTtpaHeHusa. Ilepuon.  CkopocTh
pacmpocTpaHeHus U IiuHa BOJHEL. [lomepednsie U mpoaoabHbIe BOIHBL. MHTEphepeH s
U TUPpaKIUs MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. YCIOBUS HM3JIYYEHHUSI BJIEKTPOMArHUTHBIX BOJIH.
B3aumuass opuenrtamusa BektopoB E, B, V B anektpomarautHOM BoiHe. (CBOKMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpPa)XXEHHUE, MpEJIOMJICHUE, TMoJsipu3anus, audpakims,
unTepdepenius. CKOpoCcTh JIEKTPOMATHUTHBIX BOJIH.

[[Ixana 5JIEKTPOMAarHUTHBIX BOJH. [IpUMEHEHHE »IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe.Ibl.

TexHnuyeckue YCTpPOWCTBA H  MPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas JMAarHoOCTMKa B TEXHUKE W MEIMIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meyn.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOIOIBHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmronenue orpakeHus: M NpeoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue natepdepennmn u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOI1 pE30HAHC.

HabGntonenue cBsi3u rPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYIOM M 4acTOTOMN

KOJICOAHMIA.



HccnenoBanre CBOWMCTB JJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, IPEIOMIIEHUE,
nossipusanys, Audpakius, uHTepdepeHIusl.

Tema 3. Onmuxa

['eomeTpuueckas onrtuka. [IpgaMonnHeliHOe pacIpOCTpAHEHUE CBETA B OJJHOPOIHOM
cpene. JIyu cBera. ToueuHblii MICTOYHUK CBETA.

OTtpaxenue cBera. 3aKkOHBI OTpakeHus cBera. llocTpoenue wu300pakeHUil B
IJIOCKOM 3€pKaje.

[Ipenomnienne cBeTa. 3aKOHBI NPETOMIICHUS CBETa. AOCOIIOTHBIM IMOKa3aTesb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroJ nojJHoro BHYTPEHHETO
OTPAKEHHUS.

Hucnepcus cBeta. CroxxHbIil cocTaB O6enoro ceerta. Ler.

Cobuparonye 1 pacceuBarone JuH3bl. ToHkas auH3a. POKYCHOE PACCTOSIHUE U
onTHYecKas cujaa TOHKOW JuH3BL. [locTpoeHne wu300pakeHUl B COOMpAOMIUX U
pacceuBaromux JIMH3ax. GopMysia TOHKOM JUH3BIL. Y BEJIUYEHUE, TABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonuoBass onrtuka. UnTepdepenius cBera. KorepeHTHbIE WMCTOYHHKHU. Y CIIOBUS
HAOJIOICHUST MAaKCUMYMOB M MHHHUMYMOB B HWHTEP(PEPEHIIMOHHOW KapTUHE OT JABYX
CHUH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus csera. JudpakunonHas pemérka. YciaoBue HaOMIOAEHUS TIaBHBIX
MaKCHUMYMOB IPHU NaJ€HUH MOHOXPOMATUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuuecKkue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: OUKH, Jiyna, (hoToarnmapar,
MPOCKIIMOHHBINA anmnapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAS OMNTHKA, TU(PAKIIMOHHAS
pELIETKA, MOJIAPOUL.

Jlemoncmpayuu

[IpsMonMHEHOE  pAacIpOCTPAHEHHE, OTPAXKEHUE M  MPEJIOMIICHUE  CBETA.
OnTHueckue MpuodopskI.

[TonHOE BHYyTpEHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanre cBOMCTB M300paKE€HUM B JIMH3aX.



Mopenu MuKkpockorna, TeJIeCKona.

HaGmonenune natepdepeHnm crera.

Hab6monenue nudpaxium ceera.

Hab6nronenue nucnepcuu cBera.

[TomyyeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue ciexkTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKHY.
HabGnronenue nonsipusaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.
HccnenoBanne CBONCTB M300pakKeHUN B JIMH3aX.

Habmronenue aucnepcuu cBeTa.

Pa3nen 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

['paEvipl TPUMEHMMOCTH KJIACCUYECKOM MexaHuKH. llocTymarsl cnenumanbHOU
TEOPUU OTHOCUTEIBLHOCTU: HHBAPUAHTHOCTH MOJIYJIsl CKOPOCTH CBETa B BaKyyMe, IPUHIIUI
OTHOCHUTEIBbHOCTH DHUHIIITESHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U COKPAILICHUE JIJIUHBI.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MacCHI C BHCpFHCﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ HJaCTHUIIbI. 3Hepr1/1>1 ITOKO:I.

Paznea 7. KBantoBasi pusmnka

Tema 1. Dnemenmul KBAHMOBOU ONMUKU

®otonbl. ®opmyna Ilnanka cBsizu sHepruu (HOTOHA C €ro YacTOTOW. DHEpPrus u
UMITYJIbC (OTOHA.

OtkpeiTie u uccienoanue Gororpdexra. Onbitel A. I'. CroneroBa. 3aKoHBI
dbotorddekra. VYpaBHenue OiHmTeHa 18 (oroaddexra. «KpacHas rpanunar
dhororddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XMMHUYECKOE NEUCTBUE CBETA.



TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHE:
dboTonaT4yuK, COHEYHAs1 OaTapesi, CBETOUOI.

Llemoncmpayuu

®dotoadekT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

Ceroauno.

Conueunas Oarapes.

Tema 2. Cmpoenue amoma

(bhOTORJIEMEHT,

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO 0 -YaCTHIL.

HHaHCTapHa}I MOJICIIbL aTOMa. HOCTYJ'I&TBI Bopa. I/IsnyquI/Ie " IIOTJIOIICHHUC

(GhOTOHOB MpH

MepeX0e aToMa C OJHOIO YPOBHS 3HEPrUM Ha Jpyroil. Bunel ciektpoB. CekTp ypoBHEM

OHCPIruu aroMa Boaopoaa.

BonnoBeie cBouctBa wactull. Bomubl ge bpoinsa.  KopmyckynsipHO-BOJHOBOM

Iyallu3M.

CrioHTaHHOE U BBIHYKJICHHOC HU3JTYUYCHHUC.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: CHEKTPAJIBHBIA AHAJIN3

(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIBIOTEDP.
Llemoncmpayuu
Mopuenb onbita Pesepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
Habnronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol
HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

3KCHepI/IMeHTbI, JOKa3bIBAIOIIHEC CJIOKHOCTD CTPOCHUA sapa.

OTkpbITHE

pagnoaktuBHOCTH. OmbITel Pesepdopma mo ompeneneHuio coctaBa pPaaluOaKTHBHOTO

u3nydyenusi. CBoiicTBa anbda-, 6eTa-, TaMMa-u3nydeHusl. BiausHue paguoakTUBHOCTH Ha

JKUBBIC OPTaHU3MBI.



OTtkpbITHE TPOTOHA M HeHTpoHa. HyknonHas Moaens siapa [ eizenOepra—liBaneHko.
3apsa sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBIM M TO3UTPOHHBIN Oera-pacnaj. ['amma-u3zinydeHue.
3aKOH paJuOaKTUBHOIO paclaja.

OHeprus CBSA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT maccol sapa.

Snepnbie peakunu. [lenenue u cuHTes Auep.

SAnepusiii peaktop. TepmosiaepHsbiii cuHTe3. [IpoOaeMbl U MEPCIEKTUBBI SASPHOM
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKThI IAEPHOU SHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITHE NO3UTPOHA.

Mertoabl HaOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

dynaameHTanpHbIe B3auMOAeHCTBHUS. EqMHCTBO (hr3nueckoi KapTUHBI MHpA.

TexHuyeckue yCTpPOWCTBAa M MPAKTHUYECKOE IMPUMEHEHUE: JO3UMETp, Kamepa
Bunscona, siiepHblil peakTop, aToMHasi 6oM0a.

Llemoncmpayuu

CU€TUMK MOHU3HUPYIOIINUX YACTULL.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomoi

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. DiaeMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Otanbl pa3ButHs actpoHomuu. [IpukiIagHOE W MHPOBO33PEHUECKOE 3HAUYCHUE
aACTPOHOMHUHU.

Bun 3Bé3nH0T0 HebGa. Co3Be3aus, ipKue 3BE3/bI, TIIAHETHI, UX BUANMOE JIBUKCHUE.

ConuHeyHas cucTema.

Connue. ConHeyHasi akTUBHOCTh. Victounuk sHepruu ConHia u 3BE3/1. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKU. [[narpamMma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3/IbI
IJIaBHOW MOCEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY» ISl 3BE3] ITaBHOM
MocJeA0BaTEeNbHOCTU. BHyTpenHee cTpoenue 3BE31. COBpeMEHHbIE MPEACTABICHUS O

MIPOUCXO0XKIEHUH U 3BorounK CoJHIA U 3BE3/1. DTarbl XKU3HH 3BE3L.



Muieunsiii [1yTh — Hama ["anaktuka. [lonoxxenue n aeuxxkenue Connua B ['anakTuke.
Tunel ranaktuk. Paguoramaktuku v kBazapsl. YEpHBIE IBIPHI B Spax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3axkon Xa0606ma. PasOeranme ramakTHk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3IIyUEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGmronenuss HEBOOPYXKEHHBIM TJIA30M C  HWCIOJB30BAHUEM KOMITBIOTEPHBIX
NPUIOKEHUI NIl ONpPEENICHHs] MOJ0KEHNU HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31sd CEBEPHOro MOJIyLIapUs U IPKUE 3BE3/BI.

Habnronenus B teneckon JlyHsl, mnanet, Miteunoro Ilytu.

O06o01maomee NOBTOPEeHUE

Ponw ¢usuku u acTpoHOMHM B SKOHOMHUYECKOH, TEXHOJOTUYECKOHN, COMMMAIIBHON 1
ATUYECKON cdepax NesTeTbHOCTH YeJOBEKa, pojib U MeCTO (M3UKA U aCTPOHOMHUU B
COBPEMEHHOM HAy4yHOW KapTHHE MHpa, POJib (U3UYECKOM TEOpuu B (POPMHUPOBAHUU
npeacTaBieHn 0 (U3UYECKON KapTHHE MHUpa, MECTO (PU3MUECKONW KapTUHBI MHUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE.

MexnpeaMeTHble CBSA3H

N3yuenue xypca ¢pusmku 6a30Boro ypoBHS B 11 Kjacce oCymecTBIsSeTcs ¢ yuéTom
coJiepKaTeNbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMu MaTE€MaTUKH, OWOJIOTUU, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemnvie nowsimusi, CBSI3AHHBIE C H3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHUE, HAY4YHBIM (hakT, TUNoTe3a, ¢u3nuecKkas BEJIMYMHA, 3aKOH, TEOpHs,
Ha0II0ICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHUe CHUCTEMbl YpPaBHEHUU, TPUTOHOMETpUYECKHUEe (YHKIIUU:
CHHYC, KOCHHYC, TAHI€HC, KOTAaHI€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPBl M UX IMPOCKUHH HA OCH KOOPJHMHAT, CIIO)KEHUE BEKTOPOB, IPOU3BOIHBIC
AIIEMEHTApHbIX (PYHKIUH, NPU3HAKH MOJ00US TPEyTrOoJbHUKOB, OMNpEEICHUE IUIONaau

I0CKUX GUryp u o0béma Tei.



buonoeus: snexTpuyeckue sBIECHUA B )KUBOU MPUPOJIE, KOJeOaTeIbHbIE IBUKEHUS B
’KUBOM MPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJE, ACHCTBUE paualliy HA KUBbIC
OpraHU3MBl.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAINIMYECKas CTPYKTypa TBEPIBIX Tel,
MEXaHU3Mbl 00pa30BaHMS KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHbIN aHAIIN3.

l'eoepaghusa: MarHUTHBIE TONOCAa 3€MIIM, 3aJ€KU MarHUTHBIX pya, (poTochEéMka
3eMHOM MMOBEPXHOCTH, MpE/ICKa3aHNe 3eMIIETPSICEHUH.

Texnonocusi:  JMHAW  BJEKTpOINlEpenad, TEHEepaTop  NEPEMEHHOro  TOKa,
AJNEKTPOJBUTATENb, MHAYKIIMOHHAS TI€Yb, pajap, paaiuonNpuEMHUK, TEJIEBU30p, aHTEHHA,

tenedoH, CBYU-nieub, MpOEKIIMOHHBIN anmapat, BOJIOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpeamera «@Pu3nMkay Ha YpPOBHE CPEIHETO OOIIETo
oOpazoBaHusi (0a30BBIM ypOBEHB) JIODKHO OOECHEYUTh JOCTHXKEHHE CJICIYIOIINX

JJUYHOCTHBIX, MCTAIIPCAMCTHBIX 1 IIPECAMCTHBIX 06p8.30BaTCJ'ILHI)IX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIm4HOCTHBIE pe3yJbTaThl OCBOEHMsS ydeOHoro mnpenmera «Dusuka» IOIKHBI
OTpaxxaTh ~ TOTOBHOCTh M  CIOCOOHOCTh  OOyYalOMIMXCA  PYKOBOACTBOBATHCS
c(hopMHUPOBAHHON BHYTPEHHEH MO3UIIMEH TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUCHTAIIHIA,
MO3UTHUBHBIX BHYTPEHHUX YOEKJEHUU, COOTBETCTBYIOLIMX TPAJAUIIMOHHBIM ILIEHHOCTAM
POCCHIICKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO OIbITA W OIbBITA JESITCIBHOCTH B
IPOLIECCE peaAN3ald OCHOBHBIX HAIIPABICHUN BOCHUTATEIBHOW AESITEIBHOCTH, B TOM
YUCJIE B YACTU:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKONW TMMO3UIMK OOY4YalOIIErocss Kak aKTUBHOTO M
OTBETCTBEHHOTO WI€HAa POCCUICKOI0 OOIIECTBA;

MIPUHSATHE TPaJIULIMOHHBIX 001I1e9eI0BEUeCKIX T'YMaHUCTUYECKUX u
JEMOKPATHYECKUX LEHHOCTEN;

FOTOBHOCTb BECTH COBMECTHYIO [EITEIbHOCTH B MHTEpEcax TIPaxIaHCKOro
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTENbHON OpraHu3alluy;

YMEHHUE B3aMMOJECHUCTBOBATh C COLMAIBHBIMH MHCTUTYTAMUA B COOTBETCTBHM C UX
GYHKIMSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTb POCCUMCKON rpakIaHCKOM UJIEHTUYHOCTH, TaTPUOTU3MA;

LIEHHOCTHOE€ OTHOLIEHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JIOCTHKECHUIM

POCCHICKUX YUEHBIX B 00J1aCT (DU3UKH U TEXHUKU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYallUl0 W TPUHAMATH OCO3HAHHBIC pEIICHUS,
OpUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESATEIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO Oy TyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHUpPY, BKJIIOYAs ACTETUKY HAyYHOTO TBOPYECTBA,
npucyiero Gu3ndeckoil Hayke;

5) Tpy10BOI0 BOCIIMTAHMS:

WHTEpPEC K Pa3IUYHbIM cdepaMm TpodecCHOHATBLHON MeSATeIbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (PU3HMKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp Oymyllein
po()eCCUM 1 peaTn30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO W CaMOOOpa30BaHHUIO B 00JIaCTH
(Y3UKY HA IPOTSKEHUU BCEH JKU3HH;

6) 3K010rHYeCKOr0 BOCIUTAHUS:

c(hOpMUPOBAHHOCTDH IKOJIOTMUECKOU KYJIbTYPhl, OCO3HaHHUE TJI00ATILHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JCUCTBUM B OKPYXKAIOLIECH CpEle Ha OCHOBE
3HAHMS 11eJIe YCTOMUHUBOrO Pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHre OMbITa JEATEIIbHOCTH SKOJIOTMYECKOM HAIMpPaBICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) IEHHOCTH HAYYHOT'0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HU3UUECKON HAYKH;

OCO3HAaHHME I[EHHOCTU HAYyYHOW MESTEIbHOCTH, TOTOBHOCTh B MPOILIECCE HU3YyUCHUS
(M3UKU OCYIIECTBISITh TPOCKTHYIO U MCCIIEOBATENBCKYIO NIEATEILHOCTh UHIUBUIYATHHO

U B IpyIIIIE.



METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble J1ornyeckue 1eicTBus:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJIU3UpOBaTh MpoOiieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAEIATh UEIU ACATENbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX TOCTUKEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B PACCMATPUBAEMBIX (PU3NYECKUX
SIBJICHUSIX;

pa3pabaThiBaTh IUIAH pEIIEHUs TpoOJeMbl € YYETOM aHajdu3a HWMEIOIIUXCS
MAaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJSAM, OLIEHUBATh PUCKU TOCIIEICTBUIN AEATEIbHOCTH;

KOOPJIMHUPOBATh U BBITIONHATH Pa0OTy B YCJIOBHSIX PEaTbHOTO, BHPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PEUICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBarebCKue 1eMCTBUA:

BJIAJICTh HAy4YHOM TEPMHHOJIOTMEH, KIIOUEBBIMU TMOHATHUSMHU W METOAAMU
(bu3nYeCKoO HAYKH;

BIAJCTh HABBIKAMH YUE€OHO-MCCIIEOBATEIIbCKON W TMPOEKTHOW ACSATEIHHOCTH B
o0nacTu (pU3MKU, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY METOJ/IOB
pereHus 3a1a4 GU3NIECKOro CoAepKaHus, TPUMEHEHUIO PA3IMIHBIX METOIOB MTO3HAHMS,

BJIAJIETh BUJAAMHU  JCATEJIBHOCTH II0 TIOJYYEHHID HOBOIO 3HAHUS, €ro
UHTEPIpPETAlUU, MPEeoOPA30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYalUsX, B
TOM YHCJIE MIPH CO3JaHUM YUeOHBIX TPOEKTOB B 00JacT (PU3MKHY;

BBISIBJISITh IPUYMHHO-CJIECTBEHHBIE CBA3U M AKTyaJIM3UPOBATh 3a7ady, BbIABUTATh
TUIIOTE3y €€ pElIeHUs, HAXOJUTh apTyMEHTHI JJIsl 10KA3aTEIbCTBA CBOMX YTBEPXKICHUM,

3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;



aHAJTM3UPOBATh IOJNyYEHHBIE B XOJE PEIICHUS 33a/Ja4d Pe3yJbTaThl, KPUTHYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBUSX;

cTaBUTh W  (opmyaupoBaTh COOCTBEHHBIE 3a7adyd B  00pa3oBaTeNbHOMN
AESITeIbHOCTH, B TOM YHUCIIE TIPU U3yUeHUU (QUBUKHU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETb  TEPEHOCUTh 3HaHUs 10 (u3MKe B  MPAKTUYECKYI0  00JIacTh
KU3HENIeATEIIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTh OPUTMHAIBHBIE TIOJXO/bI U PELICHHUS;

CTaBHUTb NPOOJIEMBI U 33]1a4H, IOMYyCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ nunopmanmeii:

BJIaJeTh HAaBBIKAMU TMOJy4YeHUS HHPopMalMU (PUIUIECKOTO COJACPNKAHHUI U3
HMCTOYHUKOB pa3HbIX THUIOB, CAMOCTOSITEIBHO  OCYIIECTBISTh TIOUCK, aHaJu3,
CUCTEeMATHU3allMI0 W HUHTEPIpEeTalui0 HHPOpPMAIMK Pa3IWYHBIX BUAOB U (QopM
pEICTaBICHHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIOJIb30BaTh CpeicTBAa MH(MOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3a/1a4 C COOMIOACHUEM
TpeOOBaHUI 3PrOHOMMKH, TEXHHKU O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHus,
MPABOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAITMOHHON 6€3011aCHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOTO COJEPKaHUs B PA3NMUYHBIX (popmarax ¢ ydéTom
Ha3HaueHUs WHQPOpPMAllMM U LEJeBOH ayJWTOPHH, BBHIOMpas ONTUMANbHYIO (opMy

MMpCACTABJICHUA U BU3yaJIM3alllH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBHUA:

OCYIIECTBIISATh O0IIIEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacro3HaBaTh MPEANOCHITKYA KOHGIUKTHBIX CUTYallMi U CMATYATh KOH(QIUKTHL;
pPa3BEPHYTO M JOTUYHO M3J1arath CBOK TOYKY 3PEHHUS C UCIOJIb30BAHUEM S3BIKOBBIX

CpEacTB;



MOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAaHHON 1 MHIUBUAYaJIbHON paObOThI;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JAEUCTBUH € YU4ETOM OOIIUX MHTEPECOB
Y BO3MOYKHOCTEN KaXJOT'0 YICHA KOJIJIEKTUBA;

MIPUHUAMATh LEJIM COBMECTHOM JEATEIIBHOCTH, OPTaHW30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUS MO €€ NTOCTUKEHUIO: COCTABJISITh IJIAH JECUCTBUM, PACIIPEAEISATh POJIH C YUYETOM
MHEHUN YYaCTHUKOB, 00CYK/IaTh PE3yIbTaThl COBMECTHOMN pabOTHI;

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXJOI0 YYaCTHHKAa KOMaHIbl B OOUIUI
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npearatb  HOBBIE  MPOEKThI, OLEHMBAaTh HJIEHM C T[O3MLUWH HOBU3HBIL,
OPUTMHAIIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHBHOE CTPATETMYECKOE IMOBEICHUE B PA3JIMYHBIX CUTyalHUsX,

IIPOABIIATE TBOPUCCTBO U B006pa}KCHI/IC, OBITH NHHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBeEpPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO OCYILIECTBIIATh TO3HABATENBHYIO IESITEIbHOCTh B 00J1aCTH (PU3UKHU
Y aCTPOHOMUH, BBISBIISTH TPOOJIEMBI, CTAaBUTH U (DOPMYIUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOAITEJIbHO COCTAaBJISITh IJIAH PEIICHUS PACUYETHBIX M KAYECTBEHHBIX 3a/ad,
IUTaH BBIMIOJHEHUS MPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CHUTYalUSIM;

pacMpATh paMKH Y4EeOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBINA BBIOOP, apTyMEHTUPOBATH €T0, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a pEIICHHUE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULUU B 00JaCTH (U3HKH,
MTOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTpOJIL, MOIUOHAJIBbHBbIN HHTE/JIEKT:



JaBaTh OIICHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTH,
OIICHHMBATh COOTBETCTBUE PE3yIbTATOB IEIISIM;

BJIJICTh HABBIKAMH ITI03HABATEIBHOW DPEe(ICKCUM KaK OCO3HAHHS COBEPIIAEMBIX
JCHCTBUIA U MBICITUTENBHBIX MTPOIIECCOB, UX PE3yJIbTATOB U OCHOBAHUIA;

UCTIONIB30BaTh TPHUEMBI peIeKCHH Ui OICHKH CHTyallud, BbIOOpa BEPHOTO
peleHus;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIDKEHUIO;

NPUHUMATh MOTUBBI U QpTYMEHTHI IPYTHX TPU aHAJHM3€ PE3yIbTATOB ICATEIbHOCTH;

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI M ApTYMEHTHI JPYTHX MPU aHAINU3E PE3YIbTaTOB NEATEIHLHOCTH;

NPU3HABATh CBOE MPABO U MPABO IPYTHUX HA OMIHOKH.

B mpomecce AOCTHMKEHHSI JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI T10
(bu3uKe 1)1 ypOBHS CPEAHETO OOIIEero 00pa30BaHus y 00yUYarOIUXCs COBEPIICHCTBYETCS
AMOIMOHATBHBIA WHTEIUICKT, TPEAIIOIararomuil copMUpOBaHHOCTE:

CaMOCO3HaHHs, BKIIOYAIONIETO CIIOCOOHOCTh IMOHUMAaTh CBOE HSMOIMOHAIBHOE
COCTOSIHME, BUJETh HAIMPABICHUS Pa3BUTHS COOCTBEHHON SMOIMOHATBHOU Cepbl, OBITh
yBEpPEHHBIM B ceOe;

CaMOPETYJIUPOBAHHS,  BKJIIOYAIOMIETO  CAMOKOHTPOJb, YMEHUE IMPUHUMATH
OTBETCTBEHHOCTH 32 CBOE TOBEJCHHE, CIIOCOOHOCTh alalTHPOBATHCS K AMOIIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;;

BHYTPCHHEH MOTHBAIUM, BKIIIOYAIONICH CTPEMJICHME K JOCTIDKCHUIO e |
yClexy, ONTUMHU3M, WHHUIMATUBHOCTh, YMEHHE JIEWCTBOBAaThH HCXOJs U3 CBOMX
BO3MOKHOCTECH;

IMITATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHWMATh AMOIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTHIBATh €T0 MPU OCYIICCTBICHUU OOIICHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHHIO;

COLIMABHBIX HABBIKOB, BKJIOYAIONIMX CIOCOOHOCTH BBICTPAaWBATh OTHOIIEHHS C

JIPYTUMU JIIOAbMU, 3200 TUTHCSI, POSIBIISITH UHTEPEC U pa3periaTh KOHQIUKTHI.



HPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 10 kiaacce npeaMeTHble pe3ysbTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUYaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh HA NPUMEPAX poJib M MecTo (GU3Mku B (POpPMHUPOBAHUU
COBPEMEHHOW HaYyYHON KapTUHBI MUPA, B PA3BUTUHU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH,
B PAKTUYECKOU JAEATEIBHOCTH JIFOJEH;

YUUTHIBATh  TPAHUIBI  NPUMEHEHUS  U3YYEHHBIX  (U3MYECKUX  MOJejei:
MaTepuagbHas TOYKa, WHEpIHalbHas cucTeMa OoTcuéra, abCONIOTHO TBEPIOE TEJO,
UJCATIbHBIA Ta3, MOJEIHM CTPOCHHUS Ta30B, XUIAKOCTEW M TBEPABIX TEJ, TOYECUHBIN
AIEKTPUUECKUH 3apsij] PU PElICHUH PU3NYECKUX 33]1ay;

pacnio3HaBath (usudeckue sBIeHUS (TIPOIECCh) W OOBACHITH WX HA OCHOBE
3aKOHOB MEXAaHHMKH, MOJEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJMHAMUKH: PAaBHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXXEHHE,
cBOOO/IHOE TMaJieHuEe TeJl, JBHXKEHUE MO OKPYKHOCTH, MHEPIUS, B3aUMOJICHUCTBUE Tel,
b dy3usi, OPOYHOBCKOE NBHXKEHHE, CTPOCHHUE >KHIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE
o0b€Ma Ten TMpu HarpeBaHWM (OXJIAKICHUM), TEIUIOBOE PABHOBECUE, HCIAPEHUE,
KOHJICHCAIUs, TUIABJIEHUE, KPUCTAIUIM3ALMS, KATIEHUE, BIAXKHOCTh BO3yXa, MOBBIIIEHUE
NABJICHHS ra3a MPU €ro HArpeBaHUM B 3aKPBITOM COCYJZE, CBSI3b MEXKIy MapameTpamMu
COCTOSIHHS ra3a B H30MPOLECCAX, AIEKTPU3ALINS TEJl, B3AUMOECHCTBUE 3apsI0B;

OMHUCHIBATh MEXAHUYECKOE JIBM)KEHHE, WCIMOJb3ys (PU3NYECKUE BEJIMYMHBIL:
KOOpJIMHATA, IyTh, MEPEMEILEHNUE, CKOPOCTb, YCKOPEHHUE, Macca Tela, CHJIa, UMITYJIbC
Tela, KWUHETHUYECKas OJHEpPrus, TOTCHIMAIbHAS JSHEPIusi, MexaHudeckas pabora,
MeXaHW4ecKass MOIIHOCTb; MPU ONHUCAHUM MPABUIBHO TPAKTOBATH (PU3MYECKUM CMBICIH
UCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYEHUS W CIWHUIBI, HAXOAuTh (HOPMYIIHI,
CBA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIMYMHAMU;

ONUCHIBATh U3YyUYECHHBIC TEIJIOBHIE CBOMCTBA TENl M TEIJIOBBIC SIBICHUS, UCIOJIb3YS
(dbu3MYecKue BEIWYUHBI: JAaBJICHHUE Ta3a, TeMIepaTypa, CpPeIHssl KMHETHYeCKas dHEPrus

Xa0THYCCKOr'o IBMXKCHHA MOJICKYJI, CPCAHCKBaApaTHIHas CKOPOCTb MOJICKYJI, KOJTMYCCTBO



TEIJIOThl, BHYTPEHHsISI »HEprus, padora raza, Kod()PUIMEHT ™OJIE3HOTO JEeUCTBUS
TEIJIOBOTO JBUTATEJNsI; MPU ONUCAHWU MPABWIBHO TPAKTOBATH (DU3UUYECKUN CMBICT
UCIIOJIb3YEMBIX BEIIMYMH, UX OOO3HAYEHUS W CIWHUIBI, HAXOAUTh (HOPMYIIHI,
CBA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIMUYMHAM;

OIMCHIBATh M3YUYCHHBIE DJICKTPUUYECKHUE CBOWCTBA BEIIECTBA M DIJICKTPUUYECKHUE
saBJIeHHS] (TIPOIIECCHI), HWCTONB3YSd (U3MUECKUE BEIUYUHBIL: JJICKTPUUECKHN 3aps,
ANEKTPUYECKOE MOJIE, HANPSKEHHOCTh MOJIA, MOTEHIHAN, Pa3HOCTh NOTEHUHUAIOB; IpU
OMHCAHUM TPABUIBLHO TPAKTOBAaTh (U3MUECKUN CMBICT HCIONB3YEMBbIX BEIMYHMH, HX
0003HAYEHUs W EJUHUIIbI; YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTMMH BEJIMUNHAMU;

aHAMM3UPOBATh (PU3NYECKUE TIPOIIECCHI U SIBJICHUS, UCTIOIL3Ys (U3UUECKUE 3aKOHBI
YU TIPUHUMIBL 3aKOH BceMupHoro tsarorenus, [, II wm III 3akonsl HeroTOHA, 3aK0oH
COXPAaHEHUS! MEXAaHWYECKOM SHEpPruu, 3aKOH COXPAHEHHS HMITYJIbCa, MNPUHIHUII
CyNEpHO3ULIMK  CWJI, TPUHIMUI PABHOMNPABUS HWHEPUHUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETUUECKYI0 TEOPHUIO CTPOCHHMS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeaHell KHUHETHYECKONM HSHEPIuH TEIUIOBOTO JIBIKEHUS MOJIEKYJl C aOCONOTHON
TEMIIEPATYpOM, MEPBBIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS DIJIEKTPUYECKOIO
3apsna, 3akoH KynoHa, mpu 3TOM pas3nudaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOe BHIPAKCHUE U YCIIOBUSI (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TNPUHLMUIBI JEUCTBUS MAaIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCIOBUS UX 0€30MacHOT0 UCTIOIb30BaHMSI B TIOBCETHEBHOM JKU3HM;

BBITIOJIHATH IKCIIEPUMEHTHI 110 UCCIIEOBAHUIO (PU3UUECKUX SIBICHUI U MPOLIECCOB C
WCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX W3MEpPEHUH, Npu 3TOM (HOPMYIUPOBATH
npoOjemMy/3agady W THUIOTE3y YYeOHOTO DJKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEAJI0OKEHHOTO 000pYAOBaHMS, POBOAUTH OMBIT U (POPMYJIUPOBATH BBIBOJIbL;

OCYIIECTBIISATh MPSMbIE U KOCBEHHBIC U3MEPECHUS (PU3UUYECKUX BEIMYHH, TP ITOM
BBIOMPATHh OMTHUMAIBHBINA CTIOCOO M3MEPEHUS U UCTIOIh30BaTh U3BECTHBIC METOIBI OIICHKU

MOTPEIIHOCTEN U3MEPEHHUM;



UCCJIEIOBATh 3aBUCUMOCTH MEXKIY (PU3NYECKUMHU BEIMYMHAMH C HCIOJb30BaHUEM
MpSAMBIX M3MEPEHUM, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (PU3WUYECKUX BEIMYMH B BHJEe TaOIUIl U TpaduKOB, JEIaTh
BBIBO/IBI IO pE3yJIbTaTaM UCCIIEeI0BaHNUS;

co0roAaTh mpaBuiia 6€30MacHOrO TPy/a MU MPOBEACHUH UCCIECIOBAHUM B paMKax
y4eOHOr0 JKCHEPUMEHTa, Y4eOHO-HCCIIEAOBATEIbCKOM M MPOEKTHOM AESITeTbHOCTU C
HCIIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOUCTB U JaO0OPATOPHOTO 000PYI0BAHUS;

pemath pacuy€THbIE 3aJayd C SBHO 33JaHHON (PU3MUECKONW MOJENbI0, MCTOIb3YS
¢u3nUecKkue 3aKOHbl M TPUHIUIIBI, HA OCHOBE aHalu3a YCIOBHUS 3a7aud BbIOMpATh
(hU3UYECKYI0 MOJIENb, BBIJCIATh (PU3MUECKHE BEIUYUHBI U (hOPMYJIbI, HEOOXOIUMBIC IS
e pemieHus, NPOBOAUTH PACUEThl U OLEHUBATh PEaJbHOCTh MOJYYEHHOTO 3HAUYCHUS
(U3MYECKON BEIMYUHBI;

peliaTth KauyeCTBEHHbIC 3a/layl: BBICTpaUBaTh JIOTHUECKH HEMPOTUBOPEUUBYIO
LENOYKY PacCyXJICHUU C OMOPOil Ha N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE
SBJICHUS;

UCIOJIb30BaTh MpPHU pEHICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALIMU U MIPEACTABICHUS YUeOHON
U HAy4YHO-TIOMYJIIPHOW WH(OpMAIMu, TMOMYyYEHHOW U3 PAa3IUYHBIX HCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOTydaeMyt0 HHPOPMAIIHIO;

OPUBOAUTH TPHUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUYEHBIX-(QU3HKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IMPOLIECCOB OKPY)KAIOIIET0 MHUpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3HKE B IMOBCEIHEBHOW >KU3HU IS
oOecrieueHnus O€30MACHOCTH TMpH OOpalieHud C NpudbopaMu U TEXHUYECKUMU
YCTPOMCTBaMM, [JIi COXPAHEHUsS 3J0pPOBbS U COONIOJCHHS HOPM 3KOJOTUYECKOIrO
MOBEAEHHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B IPYIINE C BHITIOJHEHHEM Pa3JIMYHBIX COIUATBHBIX POJIEH, MIIAHUPOBAThH

pa60Ty IpymIibl, palqiOHAJIbHO PaClpCacCiaTh 0053aHHOCTH H IIaHUPOBATh ACATCIbHOCTD



B HECTaHJAPTHBIX CUTyallUsX, AJEKBAaTHO OLIEHHWBATH BKJAJ Ka)XJ0r0 W3 YYaCTHUKOB
IpyNIbl B PELIEHUE pacCMaTPUBAEMOM POOIIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y O0YYaOIIUXCsl YMEHUI:

JEMOHCTPUpPOBaTh Ha NpUMEpax pojib U MecTo (U3uKu B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B MPAKTUYECKOUN AESITEIBHOCTH JIIOJEH, LEIOCTHOCTh U €JUHCTBO (PU3NYECKON KapTHHBI
MUDa;

YUNUTBHIBaTh T'PAHULIBI IPUMEHEHMSI U3YUYEHHBIX (PU3MUECKUX MOJENEH: TOUCUHBIN
AIIEKTPUYECKUI 3apsill, JIyd CBETA, TOUCUYHBIH HCTOYHHMK CBETA, AJIEPHASI MOJAEIb aTOMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO Si7[pa MPH pelleHnn (GU3NYECKUX 3a/1a4;

pacrnio3HaBaTh (puU3MUECKHE SBICHUS (IPOLECChl) M OOBACHATH MX HAa OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKH M KBAaHTOBOW (PU3UKU: DJICKTPUUYECKas IMPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JEWUCTBUSA TOKAa, B3aWMOJEWUCTBUE
MarHMToB, 3JIEKTPOMAarHUTHAsE MHAYKIUS, JEHCTBUE MATHUTHOIO IOJII HA MPOBOJHUK C
TOKOM M JIBIXKYIIUHCS 3apsif], JIEKTPOMAarHUTHBIE KOJIeOaHHsI M BOJIHBI, MPSIMOJIUHEITHOE
pacnpoCTpaHEHUE CBETa, OTpPaKEHUE, IpEeIoOMIIEHHE, HHTepdepeHuMs, AUPpakius Hu
noJisIpu3alusl CBeTa, AHCIEpcust cBeTa, ¢oTornekTpudeckuii 3dpdext (dhotorddexr),
CBETOBOE JABJICHWE, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa aToMa BOJOpOJa,
€CTECTBEHHAs U UCKYCCTBEHHAsI paJiMOAKTHBHOCTD;

OMKCHIBATh HW3YYCHHBIE CBOMCTBa BellecTBa (PIEKTPUUECKHE, MAarHUTHBIC,
ONTUYECKHUE, IIEKTPUUECKYI0 MNPOBOJUMOCTb PAa3IMYHBIX CpEJ) U DJIEKTPOMArHUTHbHIE
ABJICHUS (IIPOLIECCHI), UCMOIB3Ysl (PU3NUECKHE BEIMYMHBI: JJIEKTPUUYECKUN 3apsii, cuila
TOKa, OJJIEKTPUYECKOE HaMpsDKEHUE, DJEKTPUYECKOE  COMPOTHBICHUE, Pa3HOCTh
IOTEHLMAJIOB, 3JIEKTPOJBWKYILAs CUIa, padOTa TOKA, MHIYKLIUS MAarHUTHOTO IOJs, CUja
Awmrnepa, cuna JlopeHla, WHIYKTHBHOCTh KATYIIKH, O3HEPIHs DSJIEKTPUUECKOrO0 U
MarHMTHOTO TOJIeH, Mepruoa U 4YacToTa KoyiebaHHil B KojeOaTeIbHOM KOHTYpE, 3apsia U
CWila TOKa B IPOLIECCE TapMOHUYECKHX JJIEKTPOMArHUTHBIX KojeOaHui, (OKycHOE

pacCTossHuC W ONTUYCCKasd CHJIa JIMH3bI, IIPU OIIMCAHWU IIPABUJIBHO TPAKTOBATH



(bu3MUYECKU CMBICT MCTOJIB3YEMBIX BEIMYWH, MX OOO3HAYCHHS] M CIUHUIIBI, YKA3bIBATh
(GOpMyJIBI, CBSI3BIBAIOIINE JAaHHYIO (PH3UYECKYIO BETUYHHY C IPYTUMH BEININHAMY,

OMKCHIBATh U3YUYEHHBIE KBAHTOBBIC SIBJICHUS U TMPOILIECCHI, UCHONB3YS (PU3NUECKUE
BEJIMUMHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JYTMHA BOJHBI U 4YaCTOTa CBETA, SHEPTHUS U
uMIyJbC (OTOHA, MEPHOJ] MOIypaclaga, SHEPrusl CBA3M aTOMHBIX SiZEp, MPU OMHUCAHUU
MPaBWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOIb3YyEMbIX BEJIMYHH, UX 00O3HAUCHUS U
CIMHUILIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIOIIME JAaHHYI (U3MYECKYI0 BEIHYHUHY C
APYTUMHU BETMYUHAMU, BBIYUCIATH 3HAYEHUE (PU3NYECKON BETUUHHBI;

aHAIIM3UPOBaTh (PU3MUECKHUE TIPOIIECCHI U SBJICHMSI, UCTIONB3Ys (PU3NUECKHE 3aKOHBI
U TPUHIMINBL 3aKk0H OMa, 3aKOHBI TIOCTENIOBATEIBHOTO M TMAapajUIeTbHOTO COCIWHEHUS
IIPOBOAHUKOB, 3aKOH J[xoyms—JleHna, 3aKOH JJIEKTPOMAarHMTHOM MHAYKLIHH, 3aKOH
NPSMOJMHEHHOTO PACTPOCTPAHEHMsI CBETa, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHBI
NpeiOMIICHUsI CBETa, ypaBHeHHEe OWHITEeHHAa 171 (oTodd(deKTa, 3aKOH COXpaHEHUS
SHEPrUH, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXPAHEHMS SJIEKTPUUECKOTO 3apsiia, 3aKOH
COXPaHEHHUs MAacCOBOT'O YHCIA, TOCTynaTel bopa, 3aK0OH pagroaKTUBHOTO pacraja, Mpu
ATOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0 MAaTeMaTUYECKOE BBIPAKEHUE U
yC0BUS (TpaHUIlbI, 001aCTH) TPUMEHUMOCTH;

OTpEAeIATh HAIpaBJICHUE BEKTOpAa MHAYKIMM MAarHUTHOTO TOJS MPOBOAHHMKA C
TOKOM, cuJjIbl Amniepa u cuiibl Jlopenna;

CTPOUTh M OIHKCHIBaTh H300pakeHHE, CO3/1aBacMOe€ IUIOCKHM 3EpKaJioM, TOHKOMH
JIMH30M;

BBITIOJHATH YKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (PHU3MUECKUX SBICHUHN U MPOIIECCOB C
WCIIOJIb30BaHWEM TIPSMBIX W KOCBEHHBIX HW3MEpPEHHWIl: Mpu 3TOM (POpMyIHpOBaThH
npoOjemMy/3agady M THUIOTE3y YYeOHOTO DJKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJIOKEHHOTO 000PYI0BaHUSI, TPOBOAUTD OTBIT M POPMYITUPOBATH BHIBO/IHI,

OCYIIECTBIISATH MpPsIMbIe U KOCBEHHbIE M3MEPEHUs (PU3NUECKUX BEIUYUH, IPU 3TOM
BbIOMpATh ONTUMAJIbHBIN CIOCO0 U3MEPEHUS U UCIOJIB30BaTh U3BECTHBIC METO/BI OLICHKU

MOTPEIIHOCTEN U3MEPEHHUM;



UCCIIE0BaTh 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C MCIIOJIB30BAHUEM IPSIMBIX
U3MEpPEHUIl: TpU OSTOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUpPOBaTb pPE3yJIbTaThl
MOJIyYeHHOW 3aBHUCHUMOCTH (PU3MYECKHX BEJIWYUH B BUJE TaOnUIl M rpadukoB, AenaTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEJOBAHMS;

co0roAaTh mpaBuiia 6€30MacHOrO TPy/a MU MPOBEACHUH UCCIECIOBAHUM B paMKax
y4eOHOT0 JKCHEPUMEHTa, Y4eOHO-HCCIIEAOBATEIbCKOM M MIPOEKTHON AESITeTbHOCTH C
MCIIOJIb30BaHNUEM U3MEPUTEIBHBIX YCTPONCTB U JJAOOPATOPHOro 000pyAOBAHNUS;

pemath pacuy€THbIE 3aJayd C SBHO 33JaHHON (PU3MUECKONW MOJENbI0, MCTOJb3Ys
¢u3nueckue 3aKOHbl W MPHUHIMIBI, HA OCHOBE AaHAIU3a YCJIOBUS 3aJaud BbIOMpATH
($U3NYECKYI0 MOJIENb, BBIACIATh (PU3NUECKUE BEJMYUHBI U (POPMYJIbI, HEOOXOAUMBIE IS
e pemieHus, NPOBOAMUTH PACUEThl M OLEHUBATh PEaJbHOCTh MOJYYEHHOTO 3HAUCHUS
($u3MYECKOIl BETNYHHBI;

peliaTth KauyeCTBEHHbIC 3a/layl: BBICTpaUBaTh JIOTHUECKH HEMPOTUBOPEUUBYIO
LEMOYKY PacCyXJICHUN C OMOPOil Ha N3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE
SIBJICHUS;

UCIOJIb30BaTh MpPHU pEHICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTHH I TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMM U MIPEACTABICHUS yueOHOU
U HAy4YHO-TIOMYJSIpHOM HWH(OpMALKMK, TOJYYEHHOM U3 pa3jIMYHBIX HCTOYHHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOJMydyaeMyt0 HHPOPMAIIHIO;

OOBSACHATh NPUHLMIIBI JEHCTBUS MAlIUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3ianyaTh YCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

OPUBOJUTH HPUMEPHl BKJIAAA POCCUMCKUX M 3apyO€KHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO MHpA, B PA3BUTUE TEXHUKU U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UMKE B IOBCEAHEBHOW JKU3HU IS
oOecrieueHnus O€30MACHOCTH TMpH OOpalieHud C NpudopaMu U TEXHUYECKUMU
YCTpOMCTBaMH, JUIsI COXpPAHEHHUS 370POBbS U COONIOACHHS HOPM SKOJIOTHYECKOTO

MIOBEJICHUS B OKPY KaIOIeH cpefie;



paboTarh B rpymnre C BBHINOJIHEHUEM PA3IMUYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBAThH
paboTy rpymIibl, pallMOHAIBHO paclpeesaTh 003aHHOCTU U IUIAHUPOBATh J1€ATEIbHOCTh
B HECTAHJAPTHBIX CHUTYAlMSX, AJ€KBATHO OILICHWBATH BKJAJ KaXJOr0 M3 YYaCTHUKOB

TPYIIbI B pellIEHUE paccMaTpuBaeMou MpoOIeMbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE

HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne n/m P KonTtpoJsbHbie IIpakTHyeckue (upp )

NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE

padoThI padoThI
pecypcsl
Paznen 1. PUBUKA U METO/JAbI HAYYHOI'O IO3HAHUSA
1.1 ®u3uKa ¥ METObl HAYYHOI'O MO3HAHUS 2 Bubamorexa [IOK

' A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2

Pasznen 2. MEXAHUKA

bubmunoreka LIOK
2.1 K
MHEMATHUKa S https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.2 JluHaMuKa 7 https:/m.edsoo.ru/7f41bf72
bubmmoreka LIOK
2.3 3 6 1 1
AKOHBI COXpPAHCHHA B MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJICKYJISIPHO-KUHETHYECKOU TEOPUHU 9 1 bubmorexa OK
' yp p https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 0] 10 1
CHOBBL TCPMOUHAMIKH https://m.edsoo.ru/7f41bf72
33 Arperatsble cocTosiHUS BelecTBa. dDa3oBbie 5 bu6nuorexa LIOK
' IePEX0IbI https://m.edsoo.ru/7f41bf72
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Uroro no pasneny

24

Paznea 4. JIEKTPOJAUHAMUKA

but6mmoreka [IOK
4.1 DeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 bu6nuoreka [JOK
’ Pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHBbIE
Ne ni/m HauMeHoBaHMe Pa3IeJIOB M TEM MPOrPaMMbl KOHTpOJILHbIE TpakTHyeckue (mudposrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Paznen 1. JIEKTPOAUHAMUKA
L1 MarnuTtHOe nosie. DIeKTpOMarHuTHas 1 3 bubmmoreka [JOK
’ WH Ty KIIHS https://m.edsoo.ru/7f41c97¢c
Hroro o pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHuyeckue U 3JIEeKTPOMarHUuTHbIE 9 1 bubnmoreka [JOK
’ KoIcOaHus https://m.edsoo.ru/7f41¢97¢
bubmunoreka LIOK
2.2 M
€XaHUYECKUE U IJICKTPOMArHUTHBIE BOJTHBI 5 https://m.cdsoo.r/ 7417
bubmunoreka LIOK
2.3 Onrikca 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
31 OCHOBBI CIEUATIBHON TEOPUH 4 bubmunoreka LIOK
’ OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHKHU 6 bubmorexa OK
https://m.edsoo.ru/7f41c97¢c
4.2 Crtpoenue aToma 4 bubnuoteka [JOK



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

Bbubmunoreka LIOK

4.3 ATOMHOE AP0 . https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 15
Pazgen S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHN

5.1 DJeMEeHTHl aCTPOHOMHUU U aCTPOPHU3IUKU 7 ngg;f::;igg}; 41697
Hroro no pazaeny 7
Pazgen 6. OBOBIIAIOILIEE IIOBTOPEHUE

6.1 O06o01aroiiee NOBTOPEHNE 4 ngﬂ;ﬁﬁ;;grou}i 41c97c
Hroro no pazaeny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie  IIpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
1 ®usuka — Hayka o npupojae. Hayuneie 1 bu6nuoreka [IOK
METOABI IIO3HAHUS OKPYKAIOLIETO MUpPa https://m.edsoo.ru/ff0c32¢2
Ponw u mecTo ¢usuku B hopMUpOBaHUHI
2 COBpPEMEHHOM HAay4YHOH KapTHHBI MHUPa, B 1 bubmorexa HOK
P o Y P .,p ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JNeATEIbHOCTH JII0IeH
Mexanndeckoe nBrkeHne. OTHOCHTEIbHOCTD
3 MEXaHUYECKOro ABIKeHU. IlepeMenienne 1 buGnnorexa LIOK
- P ’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOpPEHHUE
4 PaBHoMepHOE IPAMOIMHENHOE NBUKEHUE 1 bubnnorexa LIOK
p P https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE TPSMOJIMHENHOE | bubmmoreka [JOK
JIBHKECHUE https://m.edsoo.ru/ff0c372e
6 CBobOonHOe majeHue. Y CKopeHue 1 bu6nuoreka [IOK
CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0c39¢cc
7 Kpuonunerinoe npmxenue. [[Brmxenue 1 bubnuoreka [JOK
MaTepUAIbHON TOUKH IO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunin oTHOcUTENnbHOCTH [ anumnes.
8 HNuepruansHbIe CHCTEMBI oTcueTa. IlepBoIi 1 bubmorexa [IOK
pi - P https://m.edsoo.ru/ff0c3be8
3aKkoH HproToHa
9 Macca tena. Cuna. [Ipunuun cynepno3unuu | bubmmoreka [JOK

cuit. Bropoi 3akon HeroroHa st

https://m.edsoo.ru/ff0c3be8
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MaTepUAIbHON TOUYKHU

10 Tperuii 3akoH HeloTOHA 119 MaTepraIbHbBIX bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMUPHOTO TAroreHus. Cuna bubmmoreka [JOK
TsbKecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmunoreka LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena hitps://m.cdsoo.ru/fl0c3el 8
Cuna tpenus. Koadunment tpenus. Cuna
13 COHpOTI:IBHeHHH Hpql)/lq)I[BI/I}KeHI/II/II) Tea B bubmorexa [IOK
https://m.edsoo.ru/ff0c3f76
JKUJKOCTHU WM ras3e
[TocTynaTenbHOE U BpalaTeIbHOE TBUKEHHE
14 a0COIOTHO TBEPAOTO Tella. MOMEHT CHITBI. bubmmoreka [JOK
[liievo cumel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynsc MaTepualbHOM TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. IMIynbC cuibl. 3aKOH bu6nuorexa [IOK
COXpaHeHUs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUYKEHUE
PabGora 1 momuocTh crnbl. Kunetnueckast
16 SHEprus MaTepuaabHON ToukH. Teopema 06 bubmmorexa LHOK
. https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETHYECKOW SHEPTUU
[TorenumansHas sueprus. [loreHnmanbHas
17 SHEPTHs YNpyro AehOpMUPOBAHHON bu6nuoreka [IOK
npy>xuHbl. [loTeHMabHas SHEPruUs Tena https://m.edsoo.ru/ff0c461a
BOJIM3M MOBEPXHOCTH 3EMIIU
[ToTeHuManbHbple U HETTIOTEHIIUAJIBHBIE CHUJIBI.
Bbubmunoreka LIOK
18 CBs13b paOOTHI HETIOTEHITUATBLHBIX CHJI C

H3MEHEHHEM MEXaHHISCKOM OHEpPIrun

https://m.edsoo.ru/ff0c478c
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CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON SHEPrUn

19

JlaboparopHas pabota «lccnenoBanue cBI3U
pabOThI CHITBI C KI3MEHEHUEM MEXaHUYeCKON
SHEPIHHU Tella Ha IPUMEPE PACTSHKECHUS
PE3UHOBOTO KI'yTa»

20

KonTtponbnas padota mo teme «KnHemaruka.
Jlunamuka. 3aKOHbI COXpaHEHMSI B
MEXaHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newxkenue. ubdysus

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOJACHCTBUS
YacTHI] BeniecTBa. Moienu CTpOoeHHS Ta30B,
JKUJKOCTEH U TBEPABIX TEIl

23

Macca monexyi. KonnuecTBo BenecTsa.
[TocTostnuas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa u e€
nsmepenue. lllkana remneparyp Llenbcus

25

HUneansueiii raz B MKT. OcHOBHOE
ypaBueHue MKT

bubmunorexa LIOK
https://m.edsoo.ru/ff0c4fde

26

AbcomoTHas TeMIiepaTypa Kak Mepa cpeaHei
KUHETUYCSCKOM OHCPIUur ABHUIKCHUS MOJICKYJIL.
VYpasuenue MenaeneeBa-Knanelipona

bubmunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

JlaGopaTtopHnas paborta «McciaenoBanue
3aBUCUMOCTH MEX]y IapaMeTpamMu
COCTOSIHUS pa3peKEHHOTO Ta3a



https://m.edsoo.ru/ff0c4b74
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H3omnponecchl B ueaqbHOM ra3e u ux

bubmunoreka LIOK

29 rpagudyecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BryTpeHHss 3HEprus TEpMOANHAMUYECKON
30 CHUCTEMBI M CIIOCOOBI €€ N3MCHEHUSI. bubnuoreka [JOK
KomuuectBo TemnoTs! u pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJJHOATOMHOIO UJI€aJIbHOTO Tra3a
31 Bunae! Tennonepenaun bubmmorexa [OK
https://m.edsoo.ru/ff0c5¢36
VY ienbHas TEIIOEMKOCTH BEILIECTBA.
32 KonunuecTBo TennoTsl npu Temionepeaaye. bubnmorexa LHOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTtHbIi poriecc
1 IlepBblii 3aKOH TEPMOJAMHAMUKHU U €TO bu6nuoreka [IOK
IIPUMEHEHUE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpatuMocTs npoiieccoB B IpUpo/IE. bubmmoreka [JOK
BTopoii 3ak0H TEpMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Mpunuun nevicreus u KI1J1 remoBoit bubnuoreka [JOK
MallAHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKOJIOTUYecKHre MPOoOIeMbI TEIIOHEPTeTHKU
18 O6o0maromuii ypok «MosexkysipHast bubnuoreka [JOK
¢duzrka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHas pabota mo Teme
39 «MonekynsipHas puzuka. OCHOBBI bubmorexa [IOK
https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooGpazoBaHue U KOHACHCAIHUS. Bu6muotexa [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
A1 AOCOIFOTHAS 1 OTHOCHUTEJIbHAS BIIAYKHOCTh bubnuoreka [JOK

BO3Ayxa. HacellieHHbIi nap

https://m.edsoo.ru/ff0c64d8
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TBépnoe teno. Kpucraminueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB

Bbubmunoreka LIOK

42
KpHCTaIoB. JKUJIKHE KPUCTAILIIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMEHHbIE MaTepHUATbI
43 [InaBneHue n Kpuctamu3anus. Y 1enbHast Bu6muotexa [JOK
terutoTa miaBneHus. Cyonumanust https://m.edsoo.ru/ff0c6708
but6mmoreka [IOK
44 YpaBHeHUE TEIIOBOro OaaHca
PABHEHHE TEIIoBor " https://m.edsoo.ru/ff0c6820
45 DneKkTpu3zanus Ten. DIEKTPUIEeCKUH 3apsi. bu6nuoreka [IOK
JIBa BuJa DIEKTPUUECKUX 3apsi 0B https://m.edsoo.ru/ff0c6bec
[TpoBOAHMKY, TUAIEKTPUKU U
46 n(fn HHOBO HIfKI/I 3aK(I))H COXpaHEHUs Bubnmorexa [IOK
YHpOBOA ) P https://m.edsoo.ru/ff0c6bec
AIEKTPUYECKOT0 3apsia
47 B3anmoperictue 3apsnoB. 3akoH KynoHna. bubmmoreka [JOK
To4euHblil JIEKTPUUYECKUI 3apsi https://m.edsoo.ru/ff0c6ce4
Hanps>k€HHOCTB JIEKTPUYECKOTrO MOJIS.
48 [IpuHIMI Cyneprno3uuuu 3IEKTPUIECKUX bubmorexa [IOK
p VH ynep H . p https://m.edsoo.ru/ff0c6df2
nosiei. JIuHum HanpsKEHHOCTH
49 Pabota cui 3eKTpoCTaTHIEeCKOTO OIS, bu6nuoreka [JOK
IToTennuan. Pa3HOCTh MOTEHIIUATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHUKY M TUAJIEKTPUKH B
POBOL A P bubmoreka [JOK
50 3JIEKTPOCTATUYECKOM IIOJIE.
https://m.edsoo.ru/ff0c7018
JysnexkTpudeckasi MpOHUIIAEMOCTb
Bbubmunoreka LIOK
51 OnektpoéMkoctb. KoHneHncaro
p A p https://m.edsoo.ru/ff0c7126
57 DIIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. bubmmoreka [JOK
DHeprus 3apsHKeHHOTO KOHAeHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas pabota "M3mepenue
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IIEKTPOEMKOCTH KOHEeHcaTopa"

54

[IpuHIIMTT NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMIMPOBAIBHOTO anmnapara,
CTPYWHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3anMTa. 3a3eMIICHUE 3ICKTPONPUOOPOB

55

DIJIEKTPUUYECKUI TOK, YCIOBHUS €T0
cymiectBoBanus. [loctossHHBIN TOK. Cuia
toka. Hanpsixenue. Conporusienue. 3akoH
OmMa jy1st yyacTka 1enu

56

[TocnenoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COeTMHEHHNE TPOBOTHIKOB.
JlaGopaTtopHnas pabota «M3yuenue
CMEIIAHHOTO COSIMHEHHS PE3UCTOPOB)

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PabGoTa 1 MOIIIHOCTH ANMEKTPUIECKOTO TOKA.
3akoH [[>xoyns-Jlenna

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa a5t TOTHOM (3aMKHYTOH )

BHGKTpHHGCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopaTtopnas pabora «M3mepenne I1C
WCTOYHHKA TOKA U €T0 BHYTPEHHETO
COITPOTHBIICHUS

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHeiit ypok. KonTponbHas paboTa mo
teme "DnekTpoauHamuka” / Beepoccuiickas
npoBepovHasi paboTa

bubmunorexa LIOK
https://m.edsoo.ru/ff0c8c56

60

O06o6marmuil ypok «NeKTpoAUHAMUKAY /
Bcepoccuiickas npoBepouHasi paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh CONIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
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CBepXIpoBOIUMOCTD

DJIEKTpUYECKUi TOK B Bakyyme. CBoiicTBa

62 1
AJIIEKTPOHHBIX MMYYKOB
[TomrynpoBOIHUKH, UX COOCTBEHHAs U
. bubmuoreka [JOK
63 MpUMECHas MPOBOAUMOCTh. CBOMCTBA p—n- 1
https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHIKOBBIE TPHUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U
64 pacriaBax 3JIeKTPOJIUTOB. | bubmmoreka [JOK
DIIEKTPOJIMTHYECKAS AUCCOIALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEeKTPUYECKUM TOK B ra3ax.
. . bubnoreka [{OK
65 CamocTOosITENbHBIN 1 HECAMOCTOSATEIbHBII 1
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1na3zma
DneKTpudecKue MprudOphl H YCTPONCTBA U UX
66 n aKTII/:quKOG 1} IEMGHSHI/IG }1—[ I;Bnna 1 bubmorexa OK
p P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
KoHnTtponbHast pabota mo Teme
67 «2nekTpoctaTuka. [locTossHHBIN 1 bu6nuoreka [IOK
ANEKTPUYECKUN TOK. TOKM B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PesepBHblil ypok. O6o01maromuii ypok mo | bubmmoreka [JOK

temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabusie IIpakTHueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
[TocTossHHBIE MATHUTHI U UX
1 B3aumoJieicTBre. MarautHoe nose. Bekrop 1 bubanorexka HOK
MAarHUTHOM MHAYKUUH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAHA
MarsuTHO€ 1oJjie TPOBOJHUKA C TOKOM.
2 OmbIT OpcTena. B3aumoaeiictsue 1 bubmnorexa IOK
P ’ https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 Jlaboparopuas pabota «/3ydyenue | | bubmmoreka [JOK
MarHUTHOTO TOJISI KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS1 HA IPOBOJHUK C
4 tokoM. Cuiia Amnepa. JlaGopaTopHas pabota | | bubmmoreka [JOK
«HccnenoBanue NelHCcTBUS IOCTOSHHOIO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JleicTBMEe MarHUTHOTO TOJISI Ha
5 NBIDKYIIYIOCS 3apsDKeHHYIO yacTulry. Cuia 1 buGnnorexa LIOK
Yy P 4 Y https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6ota cunsl Jlopeniia
OnekTpoMaruuTHas UHAyKus. [loTok
6 BEKTOpa MarHUTHOU uHaykuuu. J/1C 1
WHIYKUIHUU. 3aKOH AJIEKTPOMArHUTHOMN
naaykuun dapanes
. Jlaboparopnast pabota «MccnenoBanue | 1 bubanorexa HOK

SABJICHUA BHGKTpOMaFHI/ITHOfI HUHAYKIOUN

https://m.edsoo.ru/ff0cal50
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NuaykTUBHOCTB. fIBIEHME CAMOUHAYKLIUH.
OJIC caMOMHAYKIIUUA. DHEPTHUS MAarHUTHOTO
MOJISl KaTYIIKKA ¢ TOKOM. DJIEKTPOMArHUTHOE
moJie

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue yCTpONUCTBA U UX IIPUMEHECHUE:
ITIOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMAarHUTHI,
JNIEKTPOABUIATENb, yCKOPUTEIN
JJIEMEHTApHBIX YaCTHL], NHIYKIIMOHHAS I1€Yb

10

O6o6maromuii ypok «MarauTHoe mode.
DneKTpOMarHuTHast UHIYKIUSD»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas padoTa nmo teme «MarautHoe
noJie. DNEeKTPOMarHuTHasi MHAYKLIHSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHNYECKIE KOJIEOaHMUS.
["apmonuueckue konedanus. Y paBHEHHE
rapMOHHYECKHNX Kojiebanui. [IpeBpamenne
SHEPTUHU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopuas padota «lccrienoBanue
3aBUCHMOCTH MEPUO/Ia MAITBIX KOJICOAHUH
rpy3a Ha HUTHU OT JUIMHBI HUTH U MaCChl
rpy3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B UJCaIbHOM
KOJIeOaTeTbHOM KOHTYpe. AHAJIOTHS MEXKILY
MEXaHWYECKUMH U 3JIEKTPOMATHUTHBIMH
KoJIe0aHUAMHU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUs
OHCPTIHUU B UACAIIBHOM KOHe6aTeHBHOM
KOHTYpE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4
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[IpencraBienne 0 3aTyXalONINX KOJIeOaHUSIX.
BoinyxaeHHbIE MEXaHUYECKUE KOJIeOaHUsl.

Bbu6nuoreka [JOK

16 Pe3onanc. BeinyxaeHHbie https://m.edsoo.ru/ff0cbb86
AJIEKTPOMAarHUTHbIE KojeOaHus
IlepemenHsbIil Tok. CHHYCOUJAJIBHBIN
17 IIEPEMEHHBII TOK. MOILIIHOCTh NEPEMEHHOTO bubmmoreka [IOK
TOKa. AMIUTUTYJTHOE U JIEHCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAQUYE€HME CUJIbI TOKA U HATIPSKEHUS
13 Tpanchopmarop. [IpousBoacTso, nepenava u
noTpediieHne NEKTPUIESCKON YSHEPTHH
Y CTpolCTBO M MPAaKTUUECKOE TPUMEHEHUE
19 AJIEKTPUYECKOI0 3BOHKA, TeHEpPATOpa bubmorexa HOK
. https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKA, JIMHUM 3JIeKTpornepeaay
DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ncnonb3oBanus
3JIEKTPOIHEPIUH B TOBCEAHEBHOMN )KU3HU
MexaHudecKkue BOJIHBI, YCIOBUS
)1 pacnpoctpanenus. [lepuoa. Ckopoctb bubmmoreka [JOK
pacupoCTpaHEHUs U IJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunsle U IPOJOJIBHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. bubmmoreka [JOK
Bricora Tona. Tem0p 3ByKa https://m.edsoo.ru/ff0cccOc
” DJIEKTPOMAarHUTHbBIE BOJIHBI, UX CBOMCTBA U bubanorexka HOK
ckopocTb. [Ikana 35eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHOKIIBI PATHOCBS3U U TEIEBUACHUS.
PazButue cpencts cBszu. Paguonokamus
25 Kontponbras padota «KonebaHust 1 BOTHBDY bubmorexa [TOK

https://m.edsoo.ru/ff0cc618
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[IpssMOnMHENHOE PaCIIPOCTPAHEHHUE CBETA B

26 OJTHOPOIHOU cpene. TodyeuHbIil HCTOYHUK buGnnorexa LIOK
p pede. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoeHne n300pakeHUH B TIIOCKOM bubmorexa [TOK
' P P https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue ceta. [lonmHOE BHYTpEeHHEE
28 orpakenue. IIpenenbHBII yToil MOJIHOTO bubmmorexa IOK
P P Y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUS
29 Jlaboparopnas padota «3mepenue bubmmoreka [JOK
MOKA3aTells MPETOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
Jlunssl. [TocTpoenue n300pakeHuil B TUH3E.
30 ®opMya TOHKOU JIMH3BL. Y BETUYECHUE buommorexa HOK
pMYy ’ https://m.edsoo.ru/ff0cddle
JIUH3bI
31 JlaGopatopnas pabota «lccnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)
Jucnepcus ceera. CIoXHBIA COCTaB OEII0TO
32 cgera. [[Ber. JlabopaTopHas pabota
«Habnronenne qucnepcuu CBeTa»
1 WnTepdepennus creta. Audpakius ceera. bubmmoreka [JOK
JudpakimonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02¢
35 OnTruueckne MpuOOPHI M YCTPOMCTBA U
YCIIOBUS UX 0€30IaCHOTO TPUMEHEHUS
['paHuLIBI TPUMEHMMOCTH KJIACCUYECKOU
. bubmuorexa [JOK
36 MexaHukH. [locTynarel cienuanbHON TEOpUH

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCUTENBHOCTh OTHOBPCMCHHOCTHU.

Bbu6nmuoreka [JOK

37
3aMeIJIeHHe BPEMEHH M COKpAIIEHUE JITTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMIYJIbC PEISITHBUCTCKOM
38 yacTullbl. CBSI3b MacChl C DHEPTHUEH U bubmorexa HOK
Hbk P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPIHsl MOKOS
19 Kontponbras padota «Ontuka. OCHOBBI bubanorexa HOK
CIIELIMATIbHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf6f0
40 ®otonbl. opmyna [1nanka. DHeprus u bubmmoreka [JOK
UMITYJIbC (hOTOHA https://m.edsoo.ru/ff0cfel6
A1 OTtkpsiTHe U HccnenoBanue Gporodddekra. bubnnorexa [HOK
Omnmitel A. I'. CtoneroBa https://m.edsoo.ru/ff0cffc4
3akonbl portorddekra. YpaBHeHHE
. . bu6mmoreka [IOK
42 OiiamreiiHa s potodrddexra. «KpacHas
https://m.edsoo.ru/ff0d015¢
rpanuna» Gorospgexra
13 Hasnenue ceera. Onbite [1. H. JIeGenena. bubmuorexa [JOK
XUMHUYECKOe IeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue yCTpONCTBA U IPAKTHYECKOE
44 npUMeHeHHe: (POTOIIEMEHT, (POTOJATUHK,
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemenue 3agad mo reme « 3J€MEHTBI bubmuorexa [JOK
KBAaHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnbBITEI
46 Pezepdopna mo paccesHuio o-4actu bubmmorexa [IOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnast MoJieIb aTOMa
Bbu6nmuoreka [JOK
47 [Toctynatel bopa
TYJATEl BOp https://m.edsoo.ru/ff0dOafa
43 W3nydenue u noruomienre GpOTOHOB MpU bubmmoreka [JOK

nepexoie aToMa ¢ OJTHOTO YPOBHS SHEPTHU

https://m.edsoo.ru/ff0d0afa
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Ha pyroui. Buasl criekTpos

49

BomnHoBEIE cBOiicTBa yacTull. BoIHEI fe
Bpoiinsa. KopnyckyisipHO-BOITHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJACHHOE
U3JIy4eHUe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE pATHOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenunio cocrasa
PaINOAKTUBHOTO U3TYyUYEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMMa-u3JIydeHUsI.
BrnustHre paguoakTHBHOCTH Ha )KHUBBIC
OpTaHU3MBI

52

OTkpbITHE IPOTOHA U HEUTpPOHA. M30TOMBI.
Anbda-pacnazg. DIEKTPOHHBIN U
MMO3UTPOHHBINA OeTa-pacman. ['amma-
U3IydeHue

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B siipe. SlnepHble
peakuuu. SnepHslit peaktop. [Ipobiemsl,
MIEPCIIEKTUBBI, IKOJIOTHYECKUE ACTIEKTBHI
SIICPHOM HEPTETUKU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUulbl. OTKpBITHE
MO3UTpOHA. MeToIbl HAOMIOACHUS U
PEruCTpalvK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoecTBUA. EAMHCTBO usnueckoit
KapTUHBI MUPa»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3Butus actpoHoMuu. [IpuxiagHoe
Y MUPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. Bun 3BE€3mHOTO HEOA.
Co3Be3ausi, spKre 3BE31bl, IUIAHETHI, UX
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BUIUMOC IBHKCHUC. ConHeyHas cucTeMa

56

Counnie. ConHeuHast akTUBHOCTE. MICTOYHHUK
sHeprun CoJiHIA U 3BE3]

57

3BE3/1bI, ©X OCHOBHBIE XapaKTEPHUCTUKH.
3BE3 bl IJIaBHOM OCIEN0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEACTABIICHUS O MIPOUCXOXKIACHUU U
spoatonuu CoJIHIIA U 3BE3]T

58

Muneunsiit [Iyte — Hama [Manaktuka.
ITonoxxenue n neuxxenne CoiHIIa B
lanaktuke. ['anaktuku. Y€pHbie ABIPHI B
sJIpax rajJakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosnbiioro B3peiBa. PemukToBoe n3iydyeHue.
MeraranakTuka

60

Hepemennsie mpoOiieMbl aCTPOHOMUU

61

KontponbHas paboTa «D1eMEeHTHI
aCTPOHOMUU U aCTPOPUIUKU»

62

Oo6o6matomuii ypok. Pois ¢pusuku u
aACTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYECKOM, COIIMAIIBHOMN M THYSCKOM
cdepax neqaTeabHOCTH YeI0BeKa

63

O6o06matomuii ypok. Pois u Mmecto pusuku
Y aCTPOHOMHH B COBPEMEHHOMN HAyYHOM
KapTUHE MHpa

64

O6o06maromuii ypok. Poib ¢pusngeckoii
Teopuu B (OpMUPOBAHUH TPEICTABICHUIN O
¢bu3nveckoil kKapTUHEe MUpa




Oo6o06matomuii ypok. Mecto pusudeckoit
KapTUHBI MUPA B OOIIEM Py COBPEMEHHBIX

65 €CTECTBEHHO-HAYYHBIX MPEACTaBICHUHN O 1
pUpoe
66 PesepsHbIil ypok. MaruutHoe mnoie. 1
DNeKTpOMarHuTHast UHIYKIUS
67 PezepBHbiil ypok. Ontuka. OCHOBBI |
CIELIMAIbHON TEOpPUN OTHOCUTEIBHOCTH
68 Pesepnbiii ypok. KBantoBas ¢uzuka. | bubmmoreka [JOK

DJeMEeHTHI aCTPOHOMUU U acTpOhU3UKU

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJTACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha TpPUMEpPaXx pPOJb U MECTO (UMUK B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHON KapTUHBI MHPA, B PA3BUTHU COBPEMEHHOW TEXHUKH M

TEXHOJIOTH, B TPAKTUYECKOU JIEITEIBHOCTH JTIOICH

10.2

Y4YuTeIBaTE TpaHULBl NPUMEHEHHS U3YYCHHbIX (U3NYECKUX MOJENEH:
MaTepHuaibHas TOYKa, MHEpLMalIbHAs CUCTeMa OTCuéTa, aOCOJIFOTHO TBEPIOE
TEJI0, UACAIBHBIA Ia3; MOJICIHU CTPOCHHUs Ia30B, KUIAKOCTEH U TBEPABIX TEI,

TOYCUHBIN AJIEKTPUUECKHUM 3apsa — P PeIIeHUH (PU3NYECKHX 3314

10.3

Pacno3znaBate Qu3mueckue sBIEHUS (IIPOLECCH) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJIIPHO-KUHETUIECKOI TEOPHH CTPOCHHSI BEIIECTBA
U DJIEKTPOJMHAMHUKU: PABHOMEPHOE M PABHOYCKOPEHHOE IPSIMOJIMHEIHOE
JBUKEHHE, CBOOOJHOE MAJCHHUE Tell, IBHXKEHHE MO OKPYXHOCTH, WHEPIHS,
B3auMojieiictBue Ten; AUQQy3us, OpOYHOBCKOE IBUKEHHE, CTPOCHHE
KHUJIKOCTeH M TBEPABIX TeJ, HM3MEHEHHEe O0bEMa Tel TpH HarpeBaHWU
(oXJaXIeHNN), TEIIOBOE paBHOBECHE, HCIIAPEHUE, KOHACH AN, TUIaBICHHE,
KPUCTAJIM3AIUs], KUIICHNE, BIAXXHOCTh BO3/yXa, MOBBIIICHNUE JaBICHUS ra3a
OpU €ro HarpeBaHMM B 3aKPBITOM COCY/€, CBA3b MEXIYy IapaMeTpaMu
COCTOSIHUSI Tra3a B H30IpoIeccax; »>JCKTPU3aIMs Tel, B3auMoOJeicTBHE

3apsIoB

10.4

OnuceiBaTh MEXaHMYECKOE JABMIKEHHE, MCIONb3ys (PU3MUECKUE BEIMYUHBIL:
KOOpAMHATa, IyTh, NEPEMEHICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA,
UMIyJbC  Te€la, KHUHETUYECKas  DHEprusi, MOTEHLMaJIbHAs  dJHEpPru,
MeXaHHuYecKasi padoTa, MEXaHHUYECKash MOILIHOCTh; MPU OMHMCAHUH TNPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJB3YEMBIX BEIMYMH, UX O003HAUYEHUS U
€IMHUIIBI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NUYECKYIO BETMUUHY

C ApYIruMH BCIUYNHAMUA

10.5

OnuceiBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA Te€lI M TEIJIOBBIE SABJICHUA,
HCTIOJIB3YyS (I)I/IBI/I‘-IGCKI/IG BCIIMYUHBI: OABJICHUC Tra3a, TCMIICpaTypa, CpPpCAHSAA
KHHCTHUYCCKasa OHCPrus Xa0THYECCKOTI'O JABUXKCHHUA MOJICKYI,
Cp€aHCKBaApaTUYHasA CKOPOCTb MOJICKYJI, KOJIUYCCTBO TCILJIOTHI, BHYTPCHHAA

sHeprusi, pabora raza, Ko3(pPHUIMEHT TOJE3HOTrO JEHCTBUS TEIMJIOBOIO




JBUTATENs; TpPU ONMHCAHUM MPABHJIBHO TPAKTOBaTh (PU3MYECKUI CMBICI
UCIOJIb3YEMBIX BEIUYMH, UX O0O3HAYEHUS U €IWHUIBI, HAXOAUTH (POPMYJIBI,

CBSA3BIBAIOLIUE JAaHHYIO (U3MUECKYIO BEIMUYHUHY C APYTUMH BEIMUYUHAM

10.6

OnuceIBaTh HN3YYCHHBIC 3JICKTPHUYCCKUC CBOMCTBA BCIICCTBA U JSJICKTPHUYCCKUC
SBJICHHUS (MPOIIECChI), MCMOJB3YsS (PU3NUECKHE BEJIWYUHBL: DJIEKTPUUCCKUMA
3apsi, JJICKTPUYECKOE ToJie, HAmpsHKEHHOCTh TOJS, TOTEHIMAN, pPa3HOCTh
MNOTCHIUAJIOB, NpHU OMNUCAHWH HPAaBUIIBHO TPAKTOBATH (bH3I/I‘IeCKHI>'I CMBICJI
HCIOJIB3YCMbIX BCJIWYHH, HUX O603H8.‘-I€HI/I}I U CAWHUIIBI; YKAa3bIBATh (bOpMy.HBI,

CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BETHUUHY C APYTUMU BETUYUHAMU

10.7

aHAIM3UPOBATh (PU3UYECKHE MPOLECChl U SIBICHUS, HUCIOJIb3YS (PU3NUECKHE
3aKOHbl M TPUHIMIBL 3aKOH BcemupHoro TtsaroteHus, [, II m III 3akoHbI
HproTOHA, 3aKOH COXpaHEHHS MEXaHWYECKOM HHEPrHM, 3aKOH COXpaHEHUs
UMIyJbCa, [PUHOUN  CYNEPHO3ULUM  CWJI, HPUHLUI  PABHOIPABUS
WHEPUUAIBHBIX CHUCTEM OTCUETA; MOJIEKYJSIPHO-KMHETHYECKYI0  TEOPHIO
CTPOEHHUSI BEILECTBA, Ia30BbI€ 3aKOHBI, CBS3b CPEAHEN KMHETHUYECKOW ISHEPruu
TEIJIOBOTO JIBWKEHHUS MOJIEKYJ ¢ aOCOJIOTHOW TeMIepaTypou, MepBbIi 3aKOH
TEPMOJMHAMMKH; 3aKOH COXPAHEHHUs 3JIEKTPUUYECKOro 3apsza, 3akoH KyioHa;
IIPU 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOe

BBIPOKEHHE U YCIIOBHS (TPaHUIIbI, 00IaCTH ) TPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE MPUHIUIIBI ACUCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3nuyaTh YCJIOBHS MX O€30MacCHOr0  HCIOJNBb30BaHUS B

IOBCEIHEBHOMN XKU3HU

10.9

Brimonaare SKCHCPUMCHTBI 110 HCCJICAOBAHUTIO q)HBI/IquKI/IX SIBICHUH U
mponeccoB € HMCIOJIL30BAHHUCM IIPAMBIX U KOCBCHHBIX HBMGPGHHﬁ; npu 3TOM
dbopmynupoBath TpoOieMy (3adady) W THIOTE3y YYEOHOTO HKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIOKEHHOTO O00OpYAOBaHHS, MPOBOAUTH OIBIT U

(dbopMyIHpPOBaTh BEIBOJIBI

10.10

Ocy1ecTBIsITh NPSIMbIE U KOCBEHHBIE M3MEpPEHUS (PU3NYECKUX BEIUYMH; MPHU
9TOM BHIOMpATh ONTUMATBHBIA CIOCOO M3MEPEHHUs U UCIOIB30BaTh U3BECTHHIC

METO/BI OLICHKH ITOIPEIIHOCTEN U3MEpEHUN

10.11

HccnemoBaTh  3aBUCUMOCTH  MEXIy  (PU3MYECKMMH  BEITUYMHAMU  C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢bukcupoBaTh pe3ysbTaThl MOJYYEHHON 3aBUCUMOCTU (DU3MUECKUX BEIUYUH B

BUJIE Ta0NHII U TpaUKOB, AENaTh BBIBOJBI IO PE3YJIbTaTaM UCCIEIOBAHUS

10.12

Cobumoiate mpaBuia 0€30MacHOrO TpyAa IPHU MPOBEIECHUHM HCCIEIOBAaHUMN B
pamMKax ydeOHOro 3KCHEpHUMEHTa, y4eOHO-UCCIIeOBATEIhCKON W MPOEKTHON
JESTENIbHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO

obopyIoBaHus




10.13

Pemate pacuéTHble 3a/1a4u ¢ SBHO 33JaHHON (pU3MUECKON MOJIENBIO, UCIIOJB3YS
¢u3nueckue 3aKOHBI M TPUHIMUIBI;, HA OCHOBE aHAIM3a YCJIOBUA 3aJaud
BBIOMPATh GU3UYECKYIO MOJIEIb, BBIACIATH (DU3UIECKHE BETUYUHBI U (DOPMYJIBI,
HEoOXOouMbIe 1Jis €€ pelleHus], IPOBOJUTh Pacu€Thl U OIICHUBATh PEAIbHOCTD

MOJIYYCHHOT'O 3HAaUCHU A (I)H3I/I‘IGCKOI>'I BCINYHHBI

10.14

Pemarp kauecTBeHHbIE 3a/layM: BBICTPAUBATH JIOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY PaCCyKICHHI C OMOpod Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U

dbuznueckue SBICHUS

10.15

Hcnonp30BaTh Npu pelieHNH yu4eOHbIX 3a/1a4 COBPEMEHHbIE HH(POPMALMOHHbIE
TEXHOJOTMU  JJI1  TOHUCKA, CTPYKTYpPUPOBAaHMS,  HMHTEpPOpETAlUUd U
MIPEACTABICHHS YICOHOW M HAYyIHO-TIOMYJISIPHON HH(GOPMAIINH, TTOJTYISHHOW 13
PA3INIHBIX HCTOYHHKOB, KPpUTHYCCKU AHAJIM3UPOBATH moJry4acMyro

UHPOPMALIUIO

10.16

[IpuBoANTH MpUMEPHI BKJIAZa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHE IPOLECCOB OKPYKAIOLIETO MHUpPA, B Pa3BUTHE

TEXHHUKHU U TEXHOJIOTHi

10.17

Hcronp30BaTh TEOpETHUECKUE 3HAHUS 10 (PU3UKE B MIOBCEIHEBHOW KHU3HH IS
obecrieueHust 6€30MacCHOCTH MpU OOpalIeHHH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMH, ISl  COXPaHEHHUS  3JI0pOBbI U COONIOJEHUS  HOPM

HKOJIOTMYECKOTO MTOBEJCHUS B OKpY KaroUIel cpefie

10.18

PaGorare B rpynme C BBIIOJHEHHEM pPAa3JIMYHBIX COLMAIBHBIX pPOJEH,
IUTAHUPOBaTh PaboTy TPYyMIbI, PAMOHAILHO paclpeAesaTh OOS3aHHOCTH U
IJIAHUPOBATh  JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTyallUsX, aJeKBaTHO
OLIEHMBATh BKJIAJ KaXJION0 W3 YYaCTHUKOB TIPYNIBl B  PEIICHHUE

paccMaTpuBaeMoi poOIeMbl

11 KITACC

Kon
NpoBepPsIEMOro
pe3yJibTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbI CpelHero o01ero od0pa3oBaHus

JleMOoHCTpHpOBaTh Ha TpUMEPAX POJIb U MeCTO (PU3UKH B (HOPMHUPOBAHUH
COBPEMEHHOM HAy4YHOM KapTHHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B IMPAKTUYECKON AEATEIBHOCTH JIFOJEH, LIEJIOCTHOCTh U €IUHCTBO

(bU3HUIECKON KapTUHBI MUPa

11.2

Y4uuThiBaTh TpaHUIBl MPUMEHEHUS] H3YUYCHHBIX (U3NYECKUX MOJENeil:

TOYCUHBIN AJICKTPUUYCCKUN 3apsif, sAepHas MOJCIb aToMa, HyKJIOHHAs MOJCIb




aTOMHOTO Si/Ipa MPH peleHNH (PU3NYECKHUX 3a1a4

11.3

Pacnio3naBate ¢usnueckue sBieHUs (TIPOIECCHI) U OOBICHATH MX HA OCHOBE
3aKOHOB  JJIGKTPOJAMHAMUKA M  KBAaHTOBOH  (PU3UKH:  DJIEKTpUYECKas
MpoOBOAUMOCTD, TCIUIOBOC, CBETOBOC, XUMHUUYCCKOC, MArHUTHOC HeﬁCTBHH TOKa,
B3aWMOJICHICTBHE  MarHUTOB, OJCKTPOMAarHWTHAs  WMHIYKIWS, JICHCTBHE
MarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM W JBUXKYIIMWCS —3apsi,
SJICKTPOMArHuTHBIC KOH€6aHI/I$I U BOJIHBI, HpHMOHHHeﬁHOG PacIpoCTpaHCHHUC
CBETa, OTPAXECHUE, IpeIoMIIeHUE, HHTepPepeHIINs, TUPPAKLIUSI U MOJIApU3aLIUs
CBeTa, Tucrepcus cBera, porornekrpudeckuid 3pdekt (horoaddexr), cBeToBOE
JaBIICHUE, BO3HWKHOBCHHME JIMHEWYAaTOTO CIIEKTpa aroMa  BOJOpOJa,

CCTCCTBCHHAA U HCKYCCTBCHHAA PaIMOAKTHBHOCTD

11.4

OnuceiBaTh M3y4YEHHBIE CBOMCTBA BelleCcTBa (DJIEKTPUUECKUE, MarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTh  PAa3jIUYHBIX  Cpeld) U
3JICKTPOMArHUTHBIC SIBIICHUS (TPOIECCHI), UCTIONB3YST (HPU3UUECKHE BEITUMUMHBI:
AJICKTPUUCCKUN 3apsij, CHJIa TOKA, SJCKTPUIECKOE HAMPSKEHHUE, AICKTPUIECKOE
COMPOTHUBIIEHUE, pa3HOCTh moTeHmuanos, JJ[C, pabora Toka, WHIYKIUSI
MarHuTHOTO TOJisA, cuia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb KaTYIIKH,
SHEPTHS JIEKTPUUECKOTO M MAarHUTHOTO TIOJIeH, TIEPHO/T M YaCTOTa KOJICOAHUM B
KOoJieO0aTeIbHOM KOHTYpE, 3apsi W CHja TOKa B TIPOIECCe TapMOHUYECKHX
DJIEKTPOMATrHUTHBIX KOJNeOaHMii, (OKYCHOE pACCTOSHUE U OINTHUYECKas Cuja
JUH3bI, TPU ONUCAHUU TPABUIBLHO TPAKTOBAaTh (DU3MYECKHA  CMBICTT
HCITOJIB3YEMBIX BETUYMH, UX 0003HAUEHUS W EIUHUIIBI; YKa3bIBaTh (HOPMYJIBI,

CBSI3BIBAIOIIME IAHHYIO (PU3MUECKYIO BEIHUUHY C APYTUMU BETUYUHAMU

11.5

OnnceiBaTh HM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI, HCIOIb3Ys
(u3nyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToOTa CBETAa, PHEPIHs U MMITYJIbC (HOTOHA, MEPUOJ MOJypacmana, SHeprus
CBSI3M AaTOMHBIX sjIep; NPHU OMHCAHMM IPABHIBHO TPAKTOBATh (U3MUECKUN
CMBICI HUCIOJb3YEMBIX BEJIMYMH, UX OOO3HAUYEHUs U EIUHUIIBI; YKa3bIBaTh
(dopMyIbl, CBS3BIBAIONIME JaHHYIO (U3UYECKYI0 BEIUYHHY C JAPYTUMHU

BCIWYMHaAMU, BBIYUCIIATH 3HAYCHUC (bH3H‘-I€CKOﬁ BCIIMYHHBI

11.6

AHanu3upoBath (U3NYECKHUE TPOIECChl U SBICHUSA, UCIONb3Ys (hU3NYecKue
3aKOHBl M HOpUHOMNBL 3akoH OMa, 3aKOHBI IOCIIEAOBAaTENBHOIO H
HapajuIeIbHOTO COEMHEHNSI TPOBOJHUKOB, 3akoH Jlxoyns — Jlenma, 3akoH
JJIEKTPOMAarHUTHOM WHIYKIMU, 3aKOH MPSIMOJMHEHHOTO pacipoCTpaHeHHS
CBETa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIICHHUS CBETa, ypaBHEHHE
OiHmreitHa 11 Gorodddexra, 3aKOH COXpPaHEHUS OSHEPruu, 3aKOH
COXpAaHCHHS HMITYJbCa, 3aKOH COXPAHEHMS JJIEKTPHUECKOTO 3apsia, 3aKOH

COXpaHEHUS MacCOBOTO YHCIA, MOCTYJNAaThl bopa, 3aKOH paguoaKTHBHOTO




pacmazna; NpU ATOM pas3inyaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa, €ro

MaTeMaTUYeCKOe BhIPaXKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH

11.7

OHpGI[eJBITB HaIlpaBJICHUEC BCKTOPA MHAYKIUHW MAarHuTHOI'O ITOJII NPOBOJHUKA C

TOKOM, cujbl Amnepa u cuiibl Jlopenna

11.8

CTpouTh U ONKCHIBaTh U300paKEHUE, CO3/]aBAEMOE INIOCKUM 3€PKaoM, TOHKOH

JINH30U

11.9

BrinmonagaTe SKCICPUMCHTBI 110 HCCJICIOBAHUTIO q)HBH‘-IGCKI/IX SIBICHUH U
MPOIIECCOB C HCIIOJL30BAaHUEM MPSIMBIX W KOCBEHHBIX HM3MEPECHUH; MPU ITOM
dbopmynupoBath TpoOJeMy (3adady) W THIOTE3y YYEOHOTO HKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEMAIOKEHHOTO 000pYAOBaHUS, MPOBOJUTH OIBIT U

(dbopMyIHpPOBaTh BEIBOJIBI

11.10

OCYH_IGCTB.H}ITB MnpsAMBIC U KOCBCHHBIC U3MCPCHUS (1)I/I3I/I‘IGCKI/IX BCJIMYHWH, MpPU
9TOM BBIGI/IpaTB OIITUMAJIBLHEIN CIIOCO0 HU3MCPCHUS U UCIOJIB30BATh U3BCCTHLIC

METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUMN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C WCIIOJIB30BAHUEM IPSIMBIX
M3MEpEeHNH; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yJIbTATHI
MOJYYSHHOM 3aBUCHUMOCTH (PM3UUECKUX BEJIIMYMH B BHUJAE TAOMUI] U TpadUKOB,

ACJIaTh BbIBOJBI IO PE3yJIbTaTaM UCCIICAOBAHUA

11.12

CobmoaTe mpaBuia 6€30MacHOrO TpyZJa MPH MPOBEIECHUU HMCCIEIOBaHHUH B
paMKax y4eOHOro IKCHEpUMEHTa, Y4eOHO-HCCIIeI0BATeIbCKOW M MPOSKTHOU
NEATENBHOCTH  C  HCIOJNb30BAHUEM  HM3MEPHUTENBHBIX  YCTPOWCTB U

71a00paTOPHOTO 00OPYIOBAHUS

11.13

Pemate pacuéTHbIe 3a7a4M C IBHO 3aaHHON (PM3HUECKOM MOJIETBIO, HCTIONB3YS
¢u3nueckue 3aKOHBI M TPUHIUIBI;, HA OCHOBE aHAIM3a YCJIOBUA 3aJaud
BBIOUPATh (PU3NYECKYIO MOJIEIb, BBIICIATH (PU3UUECKUE BEIIMYMHBI U (POPMYIIBL,
HEoOXOoaUMBbIe [T €€ PelIeHus], IPOBOANTH PacYEThl M OLIEHUBATH PEaIbHOCTh

MOJy4YEHHOT0 3HAUeHUS (PU3HUECKON BEITUUUHBI

11.14

Pemarp kauecTBeHHbIE 3a/layM: BHICTPAUBATH JIOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCyXKIEHUI ¢ OMOpol Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M

dbuznueckue SBICHUS

11.15

Hcnonp30BaTh Npu pelieHNH yu4eOHbIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJOTMU I  IIOMCKa, CIPYKTYpHpPOBAaHHS,  HHTEpIpEeTalud U
MIPEICTABICHHUS YICOHONW M HAYyIHO-TIOMYJISIPHON HH(GOPMAIINH, TTOJTYISHHOW 13
pPa3IUYHBIX ~ HMCTOYHUKOB;  KPUTHYECKH  aHAIU3UPOBATh  IOIy4aeMylo

UHPOPMALIHIO

11.16

OOBSACHATH MPUHIMUIBI JSHCTBUS MallNH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;

Pa3iniaTh yCJIOBUA UX 0E30I1aCHOT0 UCIIOJIb30BAHUS B HOBCGI[HGBHOI\/'I KHU3HU




11.17

[IpuBoaAMTH MpUMEPHI BKIIAZAA POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOLIETO MHUpPA, B Pa3BUTHE

TEXHHUKHU U TEXHOJIOTH1

11.18

Hcmonb3oBath TCOPCTUYCCKHUC 3HAHUA 110 (1)I/I3I/IKG B HOBCGHHGBHOﬁ KU3HU 11
obecrieueHust 6€30MacHOCTH MPU OOpalIeHHH ¢ MprOOpaMu U TEXHUYECKUMHU
YCTPOWCTBAMHM, JIII  COXPAHEHUS  370pPOBbS M COOJIOACHUS  HOPM

HKOJIOTMYECKOTO MOBEJCHUS B OKpY KaroUIel cpefie

11.19

PaGotate B Tpymnme ¢ BBIIOJIHEHHEM pA3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PAOOTy TPYMIIbl, PALMOHAIBHO paCHpeNesiTh OOS3aHHOCTU U
IUIAHUPOBATH AEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, aleKBATHO OLICHUBATh

BKJIQ/] KaX/I0T0 U3 YYACTHUKOB TPYIIIBI B PEIICHNE pacCCMAaTPUBAEMOM MPOOIEMbI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon
pa3neia

Kon nposepsiemoro

3JIEMECHTA

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUSA

OU3NKA 1

METO/Ibl HAYYHOI'O ITO3HAHUA

1.1

®uszuka — Hayka o npupojge. HayuHble MeTOmbI
MO3HAHUSI OKpYyXkarolero Mupa. Poiib skcnepumenTa
U TEOpUHU B IIpoliecce€ TMO3HAHUS MPUPOJIBI.

DKcrepuMeHT B (pusuke

1.2

MopenupoBanue ¢buznueckux SIBJICHUI u
nponeccoB. Hayunesie runore3sl. Ddusznueckue
3aKOHBl M TEOpUU. ['paHMLBI TPUMEHHMOCTH
¢uznyeckux 3akoHOB. [IpuHIMI COOTBETCTBUS.
Porb u wMecto ¢u3uku B (HOpPMUPOBAHUU
COBPEMEHHOM  HAy4YHOW  KapTUHBI MHUpa, B

IIPAaKTUYECKOU NeATEIbHOCTH JIIOIECH

MEXAHUKA

##HPar#KITHEMATHUKA

2.1.1

Mexanunueckoe NIBIDKECHHUE. OTHOCHTENBHOCTE
MCXaHHUYCCKOI'O ABUXKCHUS. CI/ICTeMa OTC‘IéTa.

TpaekTopus

2.1

2.1.2

[lepememienne, CckopocTb (CpelHsii  CKOpPOCTb,
MTHOBEHHAsl CKOPOCTh) M YCKOPEHUE MaTepUaIbHOU
TOYKH, UX MPOEKIUU Ha OCH CHUCTEMBbI KOOpPJIMHAT.

CrnosxeHue nepeMeIeHU U CI0KEHUE CKOPOCTeN

2.1.3

PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE
nBwkeHue. ['papuku  3aBUCUMOCTH  KOOpJMHAT,
CKOPOCTH, YCKOPEHMS, IIYTH U IEPEMEILICHUS

MaTepuaibHOU TOUYKU OT BpEMEHHU

2.1.4

CBobogHoe majieHne. Y CKopeHHue CBOOOTHOTO

naacHus

2.1.5

KpuBonuneiinoe JIBHYKEHUE. PaBromepHOE




JBU)KEHUE MaTEpPUAJIbHOW TOYKU MO OKPY>KHOCTH.
YrnoBas CKOpOCTb, JIMHEHHAsI CKOpOCTh. [lepuon u

qacToTa. HGHTpOCTpeMI/ITG.HBHOG YCKOpPCHUC

2.1.6

TexHudeckue yCTpOMCTBA: CIUIAOMETP, IBHKCHHUE

CHapsAa0B, HEIIHBIC U pEMCHHBIC IIEPCAAYN

2.1.7

[IpakTrueckue paboTel. M3MepeHue MIrHOBEHHOM
ckopoct. HccnenoBaHue COOTHOILIEHUSI MEXKITY
My TSMU, IIPOWIEHHBIMU TEJIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE IPOMEXYTKH BPEMEHHU
IIPU PAaBHOYCKOPEHHOM JIBMDKEHUM C HAa4daJbHOU
CKOpPOCTBIO, paBHOM HyINO. M3yueHue IBUKEHUA
mapuka B BA3KOW KUIKOCTH. M3yueHue NBUKEHUS

TCIa, 6pOH_I€HHOI‘O TOPU30HTAJIILHO

2.2

##HPart## TMHAMUKA

2.2.1

[Ipunmun otHOcuTenbHOCTH ['anmunes. IlepBbiid

3akoH HerotoHa. HepuuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. IlpuHnun cynepno3unuu cui

223

Bropoi1 3akoH HeroToHa [uisi MarepuanbHOM TOYKH
B uHepruanbHoi cucteme orcuéra (MCO). Tpetuit

3aKkoH HproToHa AJI1 MaTCPpUAJIbHBIX TOYCK

22.4

3aKkoH BCEeMUpHOro TiaroteHusa. Cuiia TAKECTH.

[TepBas kocmuyeckas ckopocThb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenwe. Cuna TpeHUA
CKOJIBXKEHHUSI M cuia TpeHus nokos. Koaddumment
TpeHust. Cuia CONpOTUBIICHUS NIPU ABMKCHUH Tela

B XXUJKOCTH HJIN ra3c

227

HOCTyrIaTeJ'IBHOG U BpamarCiIbHOC  IBUXCHUC

abCcooTHO TBEPAOTO Tena

2.2.8

MomMeHT cuiabl OTHOCHUTEILHO OCH BpalICHUs.
[1neyo cumbl. YcnoBus paBHOBECHS TBEPIIOTO Teja B
nco

229

TexHudeckue yCTpOMUCTBA: MOAIIUITHAKY, ABUKCHUE

HCKYCCTBCHHBIX CITYTHHUKOB




2.2.10

[Ipaktuyeckne paboTel. UM3yueHWe  JIBUKCHHS
Opycka 10 HAKJIOHHOW TUIOCKOCTH TIOJ JIEHCTBHEM
HECKOJbKUX cuil. MccnenoBanue 3aBUCUMOCTU CHJI
YOPYTOCTH, BO3HHUKAIOUMX B JedopMUpyeMoii
NpYXUHE W PE3WHOBOM 00pasiie, OT BEITUYHHBI MX
nedopmaruu. VcciaenoBanue ycioBUN paBHOBECHS

TBEPJOTO TeEJIa, UMEIOIIETO OCh BPAILIEHUS

###Pari##3AKOHDBI COXPAHEHNA B MEXAHUKE

NMmnynsc  marepuanbHOM — TOYKH, CUCTEMBI
2.3.1 MaTepUaAIbHBIX TOYEK. IMITyIbC CUIIBI U UI3MEHEHHUE
UMITyJIbCa Tejla
3akoH coxpaHeHus umnyibsca B MICO. PeaktuBHOE
232
JIBUKECHHE
233 PaGora cumbl
234 MonHoCTh CHIIbI
535 Kunernueckass »5sHeprusi MaTepuaqbHOM TOYKH.
o Teopema 0 KHHETUYECKON YHEPTUHN
[TorenmansHas sHeprud. [loTeHIManbHas SHEprus
36 yIpyro nehopMUPOBAHHOMN MIPY>KUHBI.
23 o [TorenuunanbHast F3Heprus Tesia BOIU3U MOBEPXHOCTU
3emun
[ToTeHuuanbHble U HEMOTEHIMAIbHBIE CHIIbL. CBS3b
37 paboThl HENOTEHUHUAJIbHBIX CHJI C HM3MEHEHUEM
o MEXaHUYECKONM DSHEPruu CHCTEMBbI Tel. 3aKOH
COXpaHEHUs MEXaHWYECKOW IHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
530 TexHudyeckue  yCTpPOMCTBA:  JBHXKCHHE  PAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTrueckue paboTel. 3yueHue CBS3M CKOPOCTEH
5310 Tel Npu Heynpyrom ynape. MccnenoBanue cBs3H
o paboThl CHJIBI C UW3MEHEHHEM MEXaHMYEeCKOM
SHEPrUuu Tema
3 MOJIEKVYJIAPHASA ®U3UKA U TEPMOAMHAMUKA
3.1 #it#Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUN




3.1.1

OcHoBHbIE I0JIOXKEHHUSI MOJIEKYJISIPHO-
KMHETUYECKON Teopur. BpoyHOBCKOE IBHKEHUE.
Huddysus. Xapakrep ABHKEHHS U B3aUMOJICHCTBUS

YaCTHUI] BEIIECTBA

3.1.2

Mogenu CTpOE€HHMSI Ta30B, KUAKOCTEH W TBEPIBIX
TeEX U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE

3TUX MOJEIIEN

3.1.3

Macca MOJIEKYI. KonnuectBo BEIIECTBA.

[TocTostnuas ABoraapo

3.14

TermoBoe  paBHOBecue. Temmeparypa u €€

m3mepenue. [lkana remneparyp Llenbcus

3.1.5

Mogaens uaeanbHoro rasa. OCHOBHOE YpaBHEHHUE
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU HUJEaTBHOTO

rasa

3.1.6

AOcomioTHasT TeMIieparypa Kak Mepa CpeaHei
KMHETUYECKOW HHEpruM  TEIJIOBOTO  JIBM)KEHUS

yactul rasza. [llkana remneparyp KenbBuna

3.1.7

VpaBuenne Kianeiipona — MenneneeBa. 3akoH

JlanpToHa

3.1.8

["a30BbIe 3aKOHBI. M301poIIecChl B HI€AIbHOM Ta3e ¢
IIOCTOSAHHBIM KOJIMYECTBOM BCIICCTBA. I/I3OTepMa,

n30x0pa, u300apa

3.1.9

TexHu4ecKue ycTpoicTBa: TepMOMETP, OapoMeTp

3.1.10

[IpakTrueckue padboThl. MI3MepeHue Macchl BO3myxa
B KJIaCCHOM KoMHaTe. McciiemoBaHHE 3aBUCHUMOCTH
MEXy IapaMeTpamMu COCTOSAHHUSI Pa3peKeHHOTO

rasa

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepMmoguHamuyeckast cucrema. BuyTpennss
SHEPTUsl TEPMOJMHAMHUYECKONW CHUCTEMBI M CIIOCOOBI

e€ N3MEHEHUS

322

KonnyectBo Temnotel W pabora. BHyTpeHHss

SHEPTHd OAHOATOMHOI'O UACAJILHOTO Ira3a

323

Buner TeIJIoNnepeaun: TEIJIONPOBOJHOCTb,




KOHBEKLHUsA, W3IydeHue. Temno€MKOCTb — Tena.
VnenpHass  TEIIOEMKOCTH  BeliecTBa.  Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILJIONCPCaauC

324

IlepBbiii  3ak0H TepMoauHaMuKHU. lIpumeHeHue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K H30IPOLECCAM.

I'paduueckas uaTEpHIpeTanus paboOTHI Taza

3.2.5

Tenmosrwie MAaIlIUHBI. [Ipunumns IEeUCTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3zoBanust SHEpruu B
TEIUIOBBIX MamMHax. Koagdunuent mnonezHoro
nevictBus (manee — KIIJ1) TeroBoii mammabL. [pkm

Kapno u ero KII/]

3.2.6

Bropoii 3akoH TepmoaumHamuiku. HeoOpatumMocTh
IpoLleCCOB B Mpupone. TenaoBble JIBHUTATENH.

DKOJIOTUYecKre MpooOIeMbl TEIIOHEPTeTHKU

3.2.7

TexHuuecknue yCTpOMCTBaA: JBUIaTelIb BHYTPEHHETO

Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED

3.2.8

[Ipaktuueckne pabotel. M3mepenue ynenbHOU

TEIUIOEMKOCTH

33

#HPari## Al PEIATHBIE COCTOSHMA BEHIECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpa3zoBanue u KoHAeHcamus. Vcnmapenue u

3.3.1 KUNICHUE. YJenbHas TeIuloTa MapooOpa3oBaHMAL.
3aBUCHMOCTb TEMIIEPATYpPbl KUTIEHHSI OT 1aBJICHUS
330 AGCOIOTHAs U OTHOCUTEINbHAS BIAXKHOCTh BO3/yXa.
o Hacspiennsiit nap
Teépmoe teno. Kpucramnmueckue u amopgHbIe
333 Tena. AHU30TPONUs CBOMCTB KpHUCTAIOB. Kuakue
Kkpuctawuibl. COBpEMEHHbBIE MaTEPHUAIIBI
334 [InaBnenne m Kpuctayuinzauus. Y AelbHas TEIIOTa
o riaBieHus. CyOmumarius
335 YpaBHeHHE TEIIOBOTO OanaHca
Texuuueckue YCTpOWCTBA:! TUTPOMETP u
336 MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUU MOJIYUECHHS

COBPCMCHHBIX MaTcpuraioB, B TOM YHUCJIC

HaHOMATCPUAJIOB, U HAHOTCXHOJIOI'UH




[Ipaktuueckue paboTel. M3MepeHue BIaXKHOCTH

3.3.7
BO3/IyXa
4 SJIEKTPOAMHAMUKA
##HHPar###IJIEKTPOCTATUKA
OnekTpu3anus Ten. DIEeKTpUYecKuil 3aps. JIBa Buaa
1 AIIEKTPUUYECKUX 3apsI0B
4.1.2 [IpoBOHMKY, AUBIIEKTPUKU U MOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHMS IEKTPUUECKOT0 3apsiaa
4.14 BzaumoperictBue 3apsino. 3akoH Kynona
DIIEKTPUYECKOE noJe. HanpsioxkénnocTthb
4.1.5 ANeKTpUUeckoro mnosst. [IpuHIMN cynepno3uiuu.
JIuHuK HanpsHKEHHOCTH AIEKTPUYECKOTO MO
PaGora CHuII AJIEKTPOCTATUYECKOTO HOJIS.
1.6 Ilorennuain. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKKM ¥  JOUANEKTPUKA B  TOCTOSSHHOM
4.1.7 BIIEKTPUYECKOM noJe. JusnekTpudeckas
MPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTH
4.1.8 MJIOCKOTO KOHJIEHCATopa. JHEpPrusi 3apsiKEeHHOTO
KOHJIeHCaTopa
Texuuueckue yCTpOICTBA: 3JIEKTPOCKOTI,
AIEKTPOMETP, AJNIEKTPOCTATUYECKAS 3alluTa,
19 3a3eMJIEHUE  DJIEKTPONpPUOOPOB,  KOHJEHCATOp,
KCEPOKC, CTPYUHBIN IPUHTEP
[IpakTrueckue paboTHL. N3mepenue
110 ANEKTPOEMKOCTH KOHJIEHCATOpa
HHHPar##HTITIOCTOSIHHBIN DJIEKTPMYECKHI TOK. TOKU B PA3JIMYHBIX
CPEAX
VYcnoBus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 aneKkTpudeckoro Toka. Microunnku Toka. Cuia Toka.
42 IToCTOSHHBIHA TOK
422 Hanpspkenue. 3akon Oma jy1st ydacTka 1enu
423 DIIEKTPUYECKOE CONPOTHUBJIICHHUE. VYnenbHOE

COIIPOTUBJICHUEC BCIICCTBA




4.2.4

HOCHGI[OBaTG.HBHOG, napauiejibHOC, CMCHIAHHOC

COCTMHEHHE MPOBOTHUKOB

4.2.5

PaGoTta snekTpuyeckoro Toka. 3akoH JDkoyms —

Jlenma

4.2.6

MOH_IHOCTB QJICKTPHUYCCKOI'0 TOKA

4.2.7

anekTpojaBmwkymas cwia (manmee — OAC) wu
BHYTPCHHEE COMPOTUBJICHHWE HCTOYHHKA TOKA.
3aKoH Oma  nns MOJIHOU (3aMKHYTOI)

3NeKTpUYecKou 1enu. KopoTkoe 3ambIikaHue

4.2.8

DONEeKTpOHHAs MPOBOJUMOCTb TBEPABIX METAJJIOB.
3aBUCUMOCTh ~ CONPOTUBIIEHHS  METAUIOB  OT

Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnexkTpuueckudi TOK B  Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TomynipoBomauku. CoOCTBeHHass W MpPUMECHAs
IIPOBOAMMOCTh IOJIYHNPOBOAHUKOB. (CBOMCTBa p-n

nepexoja. [lomynpoBogHIKOBBIE TPHUOOPHI

4.2.11

DIIEKTPUUYECKU I TOK B BJIEKTPOJIUTAX.

DNEKTPONUTHYECKAs JUCCOLHAIUSA. DIEKTPOIIN3

4.2.12

DneKTpuueckuil Tok B razax. CamMoCTOATENbHbIN U
HECAMOCTOSITEIbHBIA  pa3psia. PasznuuHble THIBI

CaMOCTOATENBHOrO paspsana. Monnus. [Inazma

4.2.13

TexHudeckue yCcTpoMCTBa: aMIepMeTp, BOJIBTMETP,
peocTar, UICTOYHHMKHU TOKA, JJIEKTPOHArPEBATEIIbHbBIE
npubOpBl,  AJIEKTPOOCBETUTENbHBIE  NPHOOPHI,
TEPMOMETP CONPOTHUBIICHUSA, BaKyyMHBIH JHOZ,
TEPMHUCTOPBI u (oTope3nucTOpHI,

HOJIYHpOBOZ[HI/IKOBBII\/'I JUOoA, ralbBaHUKa

4.2.14

[IpakTuyeckue paboTel. HM3ydeHne CMeEmaHHOro
COEIMHEHUS PE3UCTOPOB.

WN3mepenne OJIC ucTouHMKa TOKa M €T0
BHYTPEHHETO COIIPOTHUBIICHUS. Habnronenue

S3JICKTPOJIN3a

11 KIIACC




Kon

Koanposepsiemoro 3;1emeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

pasnena
4 SOJIEKTPOAMMHAMUKA
##HAPart##MATHUTHOE T1IOJIE. OJIEKTPOMATI'HUTHAA MHAYKIUA
ITocTosiHHEIE MAarduThl. B3aumonetlicteue
431 ITOCTOSTHHBIX MarHUTOB
MaruutHOe noJe. BekTop MarHUTHOM
nHaykuud. IlpuHnun cynepnosunuu. JluHum
43.2 MarHuTHon  uwHAykuuu. Kaptuna — nuHuA
MarHUTHOM  MHAYKUMHA  TOJS  MOCTOSHHBIX
MarHuTOB
MaruuTHO€E 1osie TpoBOAHUKA ¢ TOKOM. KapTunHa
JIMHUNA TIOJISI IJIMHHOTO MPSIMOTO MPOBOJHUKA U
433 3aMKHYTOTO KOJBIIEBOTO TMPOBOJHUKA, KATYIIKH
¢ TokoM. OmbiT Opcrena. BsaumopeiicTBue
MIPOBOJTHUKOB C TOKOM
43.4 Cuita AMriepa, €€ MOZyJIb M HalpaBJICHHUE
Cuna Jlopenua, e€ MoOIydb W HampaBJICHUE.
4.3 4.3.5 JIBr>KeHUE 3apsyKEHHON 4acTULbI B OHOPOJIHOM
MarHuTHoM noJie. PaGota cuiel Jloperia
43.6 SIBIIEHUE DNEKTPOMArHUTHON UHIYKIIHHA
43.7 [ToTrok BeKTOpa MAarHUTHOM MHIYKIUU
OJC wuHaykuuu. 3aKOH 3JIEKTPOMarHUTHOM
438 nHykimn Oapanes
Buxpesoe snektpuueckoe noje. 3C uHayKunmu
4.3.9 B IIPOBOJHMKE, ABWXKYILEMCS IIOCTYIIATEILHO B
OJTHOPOJTHOM MarHUTHOM I10J1€
4.3.10 [IpaBuno Jlenna
NunyktuBHOCTH. fABienue camonnaykuuu. I/1C
4311 CaMOMHAYKIIUU
4.3.12 OHeprusi MarHUTHOT'O MOJISl KATYIIKH C TOKOM
4.3.13 DJEKTPOMArHUTHOE ITOJIE
43.14 TexHuveckne yCTponcTBa: MOCTOSHHBIE MAarHUTHI,




QJICKTPOMAIrHUTEL, 3JICKTPOABUTATCIIb, YCKOPUTCIIN

SJIEMCHTApPHBIX YaCTUll, MHAYKIIMOHHAA I1€Yb

4.3.15

[IpakTrueckue paboTel. M3ydueHHe MarHUTHOTO
Mmoyisi KaTymkd ¢ TOKoM. MccienoBaHue
JNEUCTBHSI TNOCTOSIHHOTO MarHuTa Ha pPaMKy C
TOKOM. HccnenoBanue SIBIICHUS

AJICKTPOMArHUTHOW WHIYKITUN

KOJIEBAHM 1 BOJIHBI

5.1

##HPar#MEX AHUYECKHUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarensHas cUcTEMA. CBoOogubIe
KoJeOaHusl. lMapmonnueckue KoJeOaHusl.

[Tepuon, yactora, amrutyaa u asa koaedaHuit

[IpyxuHHBIN MasTHUK. Maremarnueckuit

MasiTHHUK

VYpaBHeHue TapMOHUYECKUX KOJIeOaHUH.
Kunematnyeckoe M JHHAMHYECKOE OIMCAHUE

K0J1e0aTeIbHOIO JABHKCHUA

[IpeBpamienne SHEPrUM MPH TaPMOHUYECKUX
Konebanuax. CBA3p aMIUIMTYIbl KosieOaHU
UCXOJHON  BEIMYMHBI  C  aMIUIMTYJaMH

Kosie0aHu €€ CKOPOCTU M YCKOPEHHS

KonebarenbHblii KOHTYP. CBobonHbIe
AIIEKTPOMArHUTHBIE KOJICOAHUsI B HJCAIbHOM
Koe0aTeIbHOM KOHType. AHAIOTUS MEXAY
MEXaHUYECKUMHU " JIEKTPOMAarHUTHBIMA

konebanusmu. ®opmyna Tomcona

3aKOH COXpAaHEHUS DHHEPrMH B HJICATHHOM

KoJe0aTeTbHOM KOHTYPE

BeiHy)KIeHHBIE ~ MEXaHMYeCKHe  KoJeOaHUs.
Pe3onanc. Pe3onancHas kpuBas. BeiHyXIeHHBIE

SJICKTPOMArHMTHBIC KoJIeOaHHsI.

IIepemeHHbII TOK. CuHycouanbHbIi

MEPEMEHHBIN TOK.

MoOUHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE U




;[eﬁCTBonmee 3HA4YCHHUC CHIJIBI TOKa n

HAITPsXKCHUA

Tpanchopmarop. IlpomsBoacTtBo, mepemada u

notpe0ieHne ANEKTPUYECKON SHEPIHUH.
DKOJIOTHYECKHE PHUCKHM TMpPH  MPOU3BOJCTBE
>1.10 JIEKTPUYECKON DHEPIHUH. KynsTypa
MCIOJIb30BAHUS ANEKTPOIHEPTUH B
MMOBCEIHEBHOM KU3HU
Texnuueckue YCTPOWCTBA: ceiicMorpad,
>111 3JIEKTPUUECKHUI 3BOHOK, JIMHUH 3JIEKTporiepeaay
[IpakTnueckue paboTHL. Uccnenosanue
3aBHCHUMOCTH NEpUOJia MalIbIX KoueOaHui rpysa
s11o HAa HHUTH OT JUIMHBI HUTH M MAacChl TIpy3a.

UccnepoBanue mnepeMeHHOTO TOKa B ILENH U3
MOCJIeIOBATEILHO COSAMHEHHBIX KOHJIEHCATOPA,

KaTyIIKU U pe3UcTopa

5.2

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBUS

pacrnpocTpaHEeHHUs!. [lepuon. Ckopoctb
>21 pacmpoCcTpaHeHHs U JIHHA BOJHEL Ilomepeunsie

Y TIPOJI0JIbHBIE BOJHBI

#H##HPart##t  Uatepdepenuuss u  audpaxuus
322 MEXaHMYECKHX BOITH

3Byk. Ckopocth 3Byka. ['pomkocTh 3ByKa.
223 Bricora ToHa. TeMOp 3ByKa

DNeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS U3ITyYEHUS

ANEKTPOMArHUTHBIX BOJIH. B3aumnas
224 opueHtauuss BektopoB E, B uw v B

AIIEKTPOMArHUTHOM BOJIHE B BaKyyMe

CBoiicTBa 371€KTPOMArHUTHBIX BOJH: OTPAKEHUE,

npesoMiIeHue,  Mojsipu3auus,  Audpakuus,
323 untepdeperims. CKOPOCTh AIEKTPOMATHUTHBIX

BOJIH
oy [IIxana 3JeKTpOMarHuTHBIX BOJIH. [IpumeHeHue

QJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6BITy




5.2.7

HpI/IHI_[I/IHBI paI[I/IOCB}I3I/I nu TCIICBUACHUSL.
Paagunonokanus. D1eKTpOMarHuTHOE 3arps3HEHUE

OKpYKarolleu cpebl

5.2.8

Texnuueckue YCTPOWCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIBTPa3ByKOBasi JUArHOCTHKA B
TEXHUKE U MEIULUHE, pajap, PaIUuONPUEMHUK,

TeneBUu30p, anTeHHa, Tenedon, CBY-neun

53

#HHHPari#HOIITHUKA

5.3.1

[IpsiMmonuHeliHOE pacnpoCTpaHEHUE CBETa B

OHOPOAHOM cpene. JIyu cBeTa

532

OtpaxkeHne cBeTa. 3aKOHBI OTPaKEHHsS CBETa.

[Toctpoenre n300pakeHNH B TNIOCKOM 3epKajie

5.33

Ilpenomnenne cBera. 3aKkOHBI NPEIOMIIEHHS CBETA.

AOGCOIIOTHBIN MOKa3aTeb MPETOMICHHS

534

[TonmHoe BHyTpeHHee oTpaxkenue. [IpenenbHbIil yron

IMMOJIHOT'O BHYTPCHHECTO OTPAXKCHUA

535

Hucnepcust cBeta. CHOXHBIM cocTaB Genoro

ceeta. LlBer

5.3.6

Cobwuparonue 1 paccenBaromye JUH3bL. ToHKas
nuH3a. DOKYyCHOE pACCTOSHHME U ONTUYECKas
cuia ToHKoW JmH3bL. [locTpoeHne n3obpaxeHui
B COOHMpAIONMX M pAacCEMBAIOMIMX JIMH3aX.
®opmysia  TOHKOW  JIMH3BL. Y BEJIWYEHUE,

JTaBaeMoe€ JIUH30H

5.3.7

IIpenensl  DPUMEHUMOCTH  IE€OMETPUYECKOU

OIITUKH

53.8

WuTepdepenius CBeTA. KorepenTHbie
UCTOYHHUKH. Y CIOBUS HAOIIOAEHUS MAKCUMyMOB
U MUHMMYMOB B HMHTEp(EPEHIMOHHOW KapTHHE

OT ABYX CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

539

Hudpakuus cBera. JudpaknuonHas pemeéTka.
YcnoBue Ha6JHOI[eHI/I$I rIaBHBIX MAaKCHUMYMOB

npu nag€eHuu MOHOXPOMATHYCCKOIr'0 CBE€Ta Ha

T(QPaKIUOHHYIO PEIETKY




5.3.10

ITonspusanusa ceera

5.3.11

TexHuyeckue  yCcTpoOMCTBA:  OYKM,  JIyIIa,
¢doroanmnapar, IIPOEKIIMOHHBIN anmapar,
MHUKDPOCKOII, TEJIECKOIl, BOJIOKOHHAs OIITHKA,

I paKkIMOHHAs PEIETKA, MOISPOU

5.3.12

[TpakTrueckue paboTel. 3mepenue mokazarens
MPEJIOMIIEHUS. Uccnenosanue CBOKCTB

n300pakeHUI B JINH3aX. HaOmronenune

AUCTICPCHUU CBCTA

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuiel IIPUMEHUMOCTH KJIACCUYECKOU
MEXAHUKHU. [Toctynartsl TEOpUn
OTHOCHUTEIIBHOCTH: WHBApUAHTHOCTbL  MOAYJIA
CKOPOCTM  CB€Ta B  BaKyyMe, IIPUHLMUII

OTHOCHUTEJILHOCTH DHUHINTENHA

6.2

OTHOCHUTENTHLHOCTD OIHOBPCMCHHOCTH.

3aM€I[JIeHI/Ie BPCEMCHH U COKpAIICHUC NJIMHbI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

Csi3p  Maccbl C DJHEprued M HUMIIYJIbCOM

CBOOOTHOM YaCTHIIBI. DHEPTHUs TTOKOsI CBOOOTHOM

YaCTHUILIbI

KBAHTOBAA ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonsl. @opmyna Ilmanka CBsA3M SHEpPruu
¢doToHAa € €ro 4acToTOW. DHEPrusi M HMMITYJIbC

¢dbortona

OtkpeiTHe W  wuccienoBanne ¢otodrddekra.

Omnpitel A.I'. CroneroBa. 3akoHbl poTodaddexra

VYpaBuenue OifHmTeiiHa ana  ¢dorodddexra.

«Kpacnas rpanuma» dportodaddexra

7.1.4

JaBnenue cera. OnbiTel [1.H. JIeObenena

7.1.5

XUMHYECKOe IeHCTBUE CBETA

TexHuueckue YCTpPOMCTBA: b oTORIIEeMEHT,

dboTomatuuk, comHeuHas 6aTtapesi, CBETOAHO/T




7.2

CTPOEHUME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pezepdopaa
I10 UCCIIEIOBAHUIO CTPOEHUS aTOMa.

[ImanerapHast MoJenp aToMa

7.2.2

IToctynarer bopa. M3nydeHue U moOriomeHue
(OTOHOB NP MEPEXO0JIE aTOMA C OAHOTO YPOBHS
sHepruu Ha apyroil. Buner cnektpoB. CrekTp

YpOBHEH SHEPTUU aTOMa BOJ0PO/Ia

7.2.3

BonnoBsie cBoiicTBa yactuil. Bosnbsl ae bpoits.
KopnyckynsipHo-BoHOBOM yalli3M.

Jludpakius 37eKTPOHOB Ha KpUCTaIax

7.2.4

CronTa"gHoe n BBIHYXXICHHOC N3TY4YCHHUC.

Y CTpoicTBO UM MPUHIIMIT paOOTHI J1azepa

7.2.5

TexHuueckue  yCTpOICTBa: CIIEKTpaIbHbIN
aHanu3  (CIEKTPOCKOIl), Jia3ep, KBAHTOBBIU

KOMIIBIOTEP

7.2.6

[TpakTrueckue paboTHI. Hab6monenue

JINHENYAaTOr O CIIEKTpa

7.3

ATOMHOE APO

7.3.1

Merons! HaOIIoACHUS 51 perucTpanuu

SJIEMECHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE paluOaKTUBHOCTH. OnbIThI
Peszepdopma 1o  ompemeneHuro  cocTaBa
pagroakTuBHOTO M3nmydeHus. CBoicTBa aibda-,
Oera-, raMMa-u3Iy4eHHs. Bnusnue

PaauOaKTUBHOCTH HaA JKHWBBIC OPraHU3MBbI

7.3.3

OtkpbiTHEe TpoTOHAa W HeWTpoHa. HykioHHas
Mozenb sigpa ['eitsenOepra — MBaHeHko. 3apsn

sapa. MaccoBoe uncio sapa. M30Tomsl

7.3.4

Anbda-pacnian. DIEKTPOHHBI M MO3UTPOHHBIN
Oeta-pacmnaj. 'amma-n3nydenue. 3aKkoH

paZvoaKTUBHOIO pacnaaa

7.3.5

OHeprus CBsI3U HYKJIOHOB B sjpe. SlnepHble

cuibl. Jledekt Macchl siapa




7.3.6

SAnepHsle peakuuu. JleneHre U CUHTE3 sAEp

7.3.7

SAnepubiii  peaktop. TepMosaepHBIM CHHTES.
[Tpo6membr u MEePCIIEKTUBBI 91 (S0)3 (0)1
OHEPreTUKU. DKOJIOTUYECKUE ACHEKTHI sJIEPHOMN

SHEPTeTHKU

7.3.8

DneMeHTapHble YacTullbl. OTKPBITHE MTO3UTPOHA.

OyHIaMEHTAIbHBIE B3aUMOJACHCTBUS

7.3.9

TexHudeckue yCTpOMCTBA: NO3UMETP, KaMmepa

BunbcoHa, simepHsIil peakTop, arToMHas bomba

7.3.10

[IpakTrueckue pabotel. McciemoBaHue TpPEKOB

qacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHor0 Heba. Co3Be3aus, sipKkue 3BE3IHI,

IIJIaHEThI, UX BUAUMOC IBUXXCHUC

8.2

Conneunas cuctema. [lnaHeTsl 3eMHON IpyIIIBL.
[InaHeTBI-TUTaHTBl U UX CIIyTHUKH, KapJIMKOBBIC

mwraneTsl. Maneie Tesa COMTHEYHON CUCTEMBL

8.3

Connne, dorocdhepa u armochepa. ConHeuHas

AKTUBHOCTbH

8.4

Hcrounuk sHeprun CoJiHIIA U 3BE3NT

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, nx
B3aUMOCBS3b. Jluarpamma «CreKTpaibHbIi KJIacc —
CBETUMOCTDY. 3BE3 bl TJIaBHOH
MOCTIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» UL 3BE3]1 [JIABHOU

IOoCICA0BATCIIBHOCTU

8.6

H###Par###BuyTpenHee CTpOCHHUE 3BE3.
CoBpeMeHHBIE TIPEJICTABICHUSI O MTPOUCXOKICHHN

u 3Bostrorni COJTHIIA U 3BE3/1. DTAallbl KU3HHU 3BE3

8.7

Mneunsii [1yts — Hama ["anaktuka. CriupanpHas
cTpykTypa l'amakTwku, pacnpeneneHue 3BE3Q,
ra3a u neuid. Ilonoxxenue n neuxenue ConHua B

l"amakTuke. [Tnockas " chepuueckas




noacucTeMsl [ aTakTUKHA

Tunsl ramakTuk. PagvoranakTuku W KBa3apbl.

8.8 UEpHbie ObIpHI B SApax raJakTHK
Bcenennas. Pacmupenne Bcenennoi. 3akoH
Xab0ma. Pasberanue ramaktuk. Bospact u
8.9 paguyc Bcenennoil, Teopus boisbmioro B3phbiBa.
Mogens «ropsiueri Bcenennoi». PenukroBoe
U3IydeHue
Macmrabnas CTPYKTypa Bcenennoii.
8.10 Meraranaktuka.  Hepeménnble — mpo0iiembl

aCTPOHOMHU







