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PabGouass mnporpamma yueOHoro mnpeamera «®Pusnkay 00g3aTEIbHON
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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma o guzrke 6a30BOro ypoBHs Ha YPOBHE CPETHEr0 OOIIET0 00pa3oBaHus
pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPEOOBAHMUI K pe3yjbTaTaM OCBOCHHSI OCHOBHOM
oOpazoBaTenbHON mporpammel, npeacraBieHHbx B @I'OC COO, a takke ¢ y4€ToMm
benepanbHOl paboyeil mporpaMMbl BOCIUTAHUS U KOHLIETIIIMU MPENoAaBaHusl yueOHOTO
npeamera «®Pu3uka» B 00pa3oBaTelbHBIX opranusanusax Poccmiickoir denepanmm,
peanu3youMX OCHOBHbBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

CopeprkaHue mporpamMmsl 1o PU3MKE HAMPABIEHO HA (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOM KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB npu oOydeHUM UX (PU3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIBbHOCTHOro mnonaxona. Ilporpamma mo
¢usuke coorBeTcTBYyeT TpeboBaHusM DPI'OC COO k MmIaHUPyeMbIM JTHUYHOCTHBIM,
NPEIMETHBIM M METAlpeIMETHBIM pe3ylibTaTaM OOydYeHHs, a TakKe YYHUTHIBACT
HEOOXOJMMOCTh peaIM3alUU  MEXIPEIMETHBIX CBsI3e (U3UKM C €CTECTBEHHO-
HAyYHBIMU YYEOHBIMH TpeAaMeTamMu. B Hell ompenensitoTcsi OCHOBHBIC LIEIU M3yUCHUS
GU3UKM HaA YypOBHE CpeAHero oO0uero o0pa3oBaHUs, IUIAHUPYEMBIE PE3YIbTaTh
OCBOEHHMSI Kypca (PU3MKH: JTUYHOCTHBIE, METalpeJMETHbIC, MpeaMEeTHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYAET:

IUTAHUPYEMBIE pPe3yJIbTaThl OCBOCHUSI Kypca (pu3uMKu Ha 6a30BOM ypOBHE, B TOM

YuCJie MPEJAMETHBIC PE3YyJIbTAaThI IO T'0J1aM O0yUYCHUS;
cojiepkaHue yueOHoro npeaMera « Ousukay 1o rojgaM o0ydeHusl.

[Iporpamma mo ¢usuke MOXKET OBITH HCIOJIB30BAHA YUYMUTEISIMH KaK OCHOBa

JUTSI COCTaBIIEHUs CBOMX pabounx mporpamm. [Ipu pazpabotke pabodeii mporpaMmsI

B TEMaTW4YeCKOM IUIAHUPOBAHUM JOJDKHBI  OBITh  YYTEHBl  BO3MOYKHOCTH
UCTOJIb30BAHUS AJIEKTPOHHBIX (HHQPPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIOLINXCS
y4e0HO- METOAUYECKUMU MaTepuajlaMy (MYJIbTUMEIUUHBIE MTPOrPaMMBbl, AIEKTPOHHBIE
YU4EOHUKHU U 33JJa4HUKH, DJIEKTPOHHbIE OHOJMOTEKH, BHUPTYyaJbHbIE JIAOOPATOPHH,

WUIPOBBIE  MPOrPaMMBbl,  KOJUIEKIIUH HU(ppOBBIX  00pa30BaTENBLHBIX PECYPCOB),
peaTu3yoILUMA JTUAAKTUYECKUE BO3MOXXHOCTH YH(OPMALLOHHO-
KOMMYHUKALIMOHHBIX ~ TEXHOJOTHUH, COJEpKaHUE KOTOPbIX  COOTBETCTBYET

3aKOHO/IATEILCTBY 00 00pPa30BaHMH.

[Iporpamma 10 (Qu3MKE HE CKOBBIBAET TBOPYECKYIO WHHIIMATHBY YYHUTEICH W
MPENOCTABISICT BO3MOKHOCTD JIJISi PEAHM3alii PA3IUYHBIX METOJIMYECKUX TOIX0I0B
K opraHuzanuu oOydeHHs (PU3WKEe TPH YCIOBUM COXpaHEHHUS 0053aTebHON YacTu
coJepkaHus Kypca.

du3rka KaKk Hayka 0 HauOoyiee OOIIMX 3aKOHAX MPUPOJIbI, BBHICTYMAasi B KauyeCTBE
y4eOHOTO MpeMeTa B IIKOJIE, BHOCHUT CYIIECTBCHHBIH BKJIAJ B CHCTEMY 3HAHHM
00 oxpyxkatomem wmupe. [lkonpHBIA Kypc ¢u3nku —  cucTeMooOpasyromui
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEAMETOB, TOCKOJIbKY (DM3UUECKUE 3aKOHBI JIEKAT
B OCHOBE TIPOIIECCOB M SBJIICHWH, H3ydaeMbIX XUMHEH, Owmojorued, Quzndeckoit
reorpadueii m actpoHomuei. Mcmonb3oBaHHEe W aKTUBHOE NMPUMEHEHHE (PU3HYECKUX
3HAHWM OMpenessieT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHH B cdepe
OHEPTeTUKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA, TIOJYYCHHS HOBBIX MaTEpHAIOB



C 33JlaHHBIMH CBOMCTBaMU U Jpyrux. M3yuenue pu3nkd BHOCHUT OCHOBHOMW BKJIAJ] B
dbopMHpOBaHKE €CTECTBEHHO-HAYYHON KapTUHBI MUpa o0y4Jaronuxcs, B GopMHUpOBaHUE
YMEHUM TPUMEHSATh HAyYHBIH METOJl TO3HAHUS TPHU BBIIOJIHEHUHM HUMH Y4EeOHBIX
HUCCIIEIOBAHUM.

B ocHOBY Kypca pusuku 17151 ypoBHsI cpeHEro 00111ero 00pa3oBaHus MOJI0XKEH PsiT
UJIeH, KOTOPBIE MOKHO PacCMaTPUBATh KaK MPUHIUIBI €70 MOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJEPXKHUT MaTepual M3 BCEX pa3/iesioB (PU3MKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEW MaTepuan Kypca GU3UKH 00beTMHEH
BOKpyr (Qusnueckux Teopud. Begymmm B Kkypce sBisiercss (HOpMUpPOBaHHE
MPEJICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEPUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosaraeT MCIOJIb30BaHUE
I'YMaHUTApHOTO MOTEHIMaNa (GU3NYECKON HAyKHU, OCMBICIICHHE CBSI3U Pa3BUTHUS (PUBUKU
C pa3BuTHeM OOIlecCTBa, a TakXKe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U
HKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes npuxnaownoii nanpasiennocmu. Kypc ¢usuku mpeamnosiaraeT 3HAKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonoeuzayuu peannsyeTcsi TOCPECTBOM BBEICHHS JJIIEMEHTOB COJICPIKAHMS,
MOCBSMIEHHBIX JKOJIOTHYECKUM TPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE  CBSI3aHBI
C pa3BUTHEM TEXHHKU M TEXHOJOTHH, a TaKkKe OOCYX ICHHUS MPOOJIEeM pallioOHATHLHOTO
MIPUPOIOTIOIH30BAHUS U SKOJIOTUYECKON OE30MaCHOCTH.

CrepKHEBBIMU DJJIEMEHTAMH Kypca (HU3MKHM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCS  (u3MUeckue Teopuu (GopMUpOBaHHE MPEACTaBICHUH O
CTPYKTYyp€ NOCTpOeHHs (u3nueckoil Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MIPUHLINAIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOAE, FPAHULAX MPUMEHUMOCTHU
TEOPUH, JJIsl ONUCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUMN U MIPOIIECCOB).

CucteMHO-AesTEeNbHOCTHBIN TIOJX0/] B Kypce (PU3UKH peann3yeTcs Ipeke BCero 3a
CU€T OpraHu3aly SKCIEePUMEHTANIBHON JeATeIbHOCTH o0yJatomuxcs. s 6a30Boro
YPOBHSI Kypca (PU3UKH — 3TO UCTOIb30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIa0OPATOPHBIX pabOT, KOTOPHIE B MpOTrpaMMe 1Mo PU3UKe 00bETMHEHBI B
OOIIUI CTUCOK YUYEHUYECKUX MPAKTUYECKUX paboT. Brinenenue B ykazaHHOM IMepevHe
71a060paTOPHBIX PadboT, MPOBOJUMBIX ISl KOHTPOJISI M OLIEHKH, OCYIIIECTBIISIECTCS
y4acTHUKaMU 00pa30BaTENbHOTO MPOIIecca UCXO0 I U3 0COOCHHOCTEH MJIAHUPOBAHUS U
ocHaieHust kabunera ¢pusuku. [Ipu 3ToM obecrieunBaeTcst OBIaIeHUE O0YYAIOIIUMUCS
YMEHUSIMU MTPOBOJIUTH KOCBEHHBIE U3MEPEHMUS, UCCIEAOBAHUS 3aBUCUMOCTEN (PU3NUECKUX
BEJINYMH U MOCTAHOBKY OMBITOB I10 MTPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbpiioe BHUMaHHWE YAENSETCA PEIICHUI0 PAacYETHBIX M KAYECTBEHHBIX 3ajad.
[Ipu sTOM m1si pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3ajladyd C SIBHO 3aJaHHOU
bu3nyueckoil  MOJENbIO, TMO3BOJISIIONIME  MNPUMEHSITh  M3YUYCHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjiesia Kypca, TaK U UHTETPUPYS 3HAHUSA U3 Pa3HBIX
paznesnoB. J[ns KauecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJjaHUsI Ha OOBsICHEHUE
npoTtekanusi GU3UYECKUX SBJICHUN U MPOILIECCOB B OKPYXKAIOIIECH >KU3HU, TpeOyrolue
BbIOOpA (PM3UUECKON MOJIEIH JIJISl CUTYaINH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBun ¢ tpedoBanusmu PI'OC COO k marepuaabHO-TEXHUYECKOMY
obecrieueHnto yueOHoro nmpolecca 6a30Bblil ypoBeHb Kypca (PU3MKU Ha YPOBHE CPETHETO
o01ero oOpa3oBaHus JOJDKEH M3Y4YaThCS B YCIOBUAX MPEAMETHOTO KaOWHETa (DU3UKH
WIM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabunere Gpu3uku J0KHO OBITH HEOOX0UMOE J1abopaTopHOE 000pyAOBaHUE
JUTSI BBITIOJTHEHHSI YKa3aHHBIX B TPOrpaMMe Mo (U3MKE YUYEHUUYECKUX MPAKTHUYECKUX
paboT U IEMOHCTPALIMOHHOE 000PYI0BaHUE.

JlemoHCcTpanmonHoe obopyaoBanue (popMupyeTrcs B COOTBETCTBUU C TMPUHITUTIOM
MUHHMMaJIbHON  JIOCTATOYHOCTH M  OOECIEYMBACT  IMOCTAHOBKY TMEPEUUCICHHBIX
B MporpaMme mo (PU3MKE KIIOYEBBIX JIEMOHCTpPAIMN JJIsI MCCIEIOBAHUS H3y4aeMbIX
SIBIICHUN M TPOIIECCOB, YMIUPUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe o0opymoBaHHME IS YYCHMUYECKHX  MPAKTUYECKUX  paboT
dbopmupyeTcs B BUJe TEMATUYECKUX KOMIUIEKTOB U 00ecTieunBaeTcsi B pacy€re OJIHOTO
KOMITJIEKTa Ha JBYyX OOydYarommxcsa. TeMaTH4ecKue KOMIUIEKTHI JIabopaTOpHOTO
000py10BaHUs TOJKHBI OBITh MIOCTPOEHBI HA KOMITJIEKCHOM HCIIOJb30BaHUU aHAJIOTOBBIX
U U(POBEIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHIIC
1M (ppoBBIX JTaAOOpaTOPHIA.

OCHOBHBIMHU LIEJIAMH U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU SBJISIOTCS:
dbopMHpoBaHUE UHTEPECA U CTPEMIICHUST O0OYJAIOIINXCS K HAYYHOMY U3yUEHHUIO

IPUPOBI, PA3BUTHE UX MHTEILIEKTYaIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUNH O HAYYHOM METOJE IO3HAaHHS H (QOpMUPOBAHUE
WCCJIEIOBATEILCKOTO OTHOMICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YEeHHUsS OCHOB
CTpOEHHUS MaTepuu U QyHIAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUEe YMEHHH OOBSCHATH SBICHUS C MCIOJb30BaHUEM (PUINYECKUX
3HAHWW W HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTAaBICHUNH O pPOAUM (U3UKA [ Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne HTUX 1enedl oOecredurBaeTCsl PpEelIeHUEM CIEIYIOIUX — 3ajaad
B TIpOIIeCCE U3yUYeHUs Kypca (DU3UKH Ha yPOBHE CPEHETO 001Iero 0opa3oBaHus:

NpUOOpETEeHNE CHUCTEMBbl 3HaHUN 00 0O0mux (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHIX, BKIIIOYAsl MEXaHUKY, MOJEKYISIPHYIO (DH3UKY, IEKTPOJIHMHAMUKY,
KBAaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPO(PU3UKY;

dbopMHUpOBaHHWE YMEHUW NPUMEHSITh TEOPETHUYECKHUE 3HAHUS Jii OOBSICHEHHMS
bu3NYecKuX SABICHWUW B TIPUPOJE W JJIS TPUHATHS TPAKTUYECKUX PpEIICHUN
B IIOBCEJIHEBHOM KU3HU;

OCBOCHHE CIOCOOOB PEIICHMsI PAa3IMYHBIX 33/ad C SBHO 3aJaHHON (HHU3UIECKOM
MOJIEIBIO, 3a/a4, TTOAPa3yMEBAIONIUX CAMOCTOSTEIHLHOE CO3/IaHne (PHU3NIECKON MOIeTH,
aJICKBaTHOM yCIIOBUSM 3a/1a4H;

MOHUMaHue (U3NIECKUX OCHOB U MPUHITUTIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIMSHUSA HA OKPYKAIOIIYIO CPEAY;

OBJIAJICHAE METOJaMU CaMOCTOSITEIbHOTO  IUIAHUPOBAHUS W TMPOBEACHUS
(bU3HYECKUX IKCIIEPUMEHTOB, aHAJIM3a M WHTEPIpETaluy WHPOpPMAIUU, OMPECIICHHUS



JIOCTOBEPHOCTH MOJIyYEHHOI'O PE3yJIbTATa;

CO3JaHME YCJIOBHM JUIsi Pa3BUTHS YMEHUHA TPOEKTHO-MCCIEI0BATENbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wusyuenune ¢usuku (06a30BBIi YpPOBEHb) Ha YpPOBHE CpPETHETO OOIIEro
obpazoBanus orBoauTcs 136 uwacoB: B 10 kimacce — 68 yacoB (2 yaca B HEAEINIO),
B 11 kiacce — 68 4acoB (2 yaca B HEJIEIIO).

[Ipenmnaraemslii B mporpamme mo (Gu3MKe nepeueHb 1a00paTOPHBIX U MPAKTUUECKUX
paboT SABISIETCS PEKOMEHI0BAaHHBIM, YUUTENb JIeJaeT BHIOOP NPOBEACHUS JTa00PaTOPHBIX
paboT M OMBITOB ¢ YYETOM UHIUBHUIYATbHBIX OCOOCHHOCTEH 00yUarommxcs.

JIroGast paboyast mporpaMma JI0JbKHA TOJIHOCTBIO BKJIFOUATh B ce€0s cojiepKaHue
JAHHOM MTPOTPaMMBI 110 (DU3HUKE.

10 KJIACC
Paznen 1. ®usuka ¥ MeTOAbI HAYYHOT'O IIO3HAHUS
dusnka — HayKa o rpupoje. HayuHbie METObI TIO3HAHUS OKPYIKAIOIIEr0 MHUPA.
Ponb skciepuMenTa U TEOpUH B MPOIIECCE MO3HAHUS IPUPOAbl. DKCIIEPUMEHT B (PU3HKE.
MopnenupoBanue (Quanueckux SBJICHUNW U mporeccoB. HayuHble THUMOTE3BI.
dusnuecKue 3aKOHbI U TEOPUH. ['paHuIIbl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMT COOTBETCTBUS.
Ponb 1 Mmecto ¢pusuku B popMUpOBaHUU COBPEMEHHONM HAyYHOU KapTUHBI MUPA,
B IPAKTUYECKOUN AEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

AHanoroBble ¥ HU(PPOBbIE UBMEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuxa

Mexanuyeckoe BuxeHre. OTHOCUTEILHOCTh MEXaHUYECKOTO ABWKEeHUA. Cucrema
orcyéra. Tpaekropus.

[Tepemerienue, CKOPOCTh (CpeaHSst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTepuadbHOM TOYKHM, HMX IIPOEKIIMU HAa OCH CHCTeMbl KoopauHat. CloXeHue
MEPEMEIECHUMN U CIIOKEHUE CKOPOCTEM.

PaBHOoMepHOE U PpaBHOYCKOpPEHHOE NpsSMOJMHEHHOE JBWKEHHE. ['paduxu
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIICHUS] MaTepUaTbHON
TOYKH OT BPEMEHHU.

CBobosHOE TIafieHne. Y CKOpeHHe CBOOOTHOTO TaeHHUS.

KpuBonuneinHnoe nBuxeHue. [[BuxkeHHe MarepuaibHOW TOYKU IO OKPY>KHOCTH
C TOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJI0Bask CKOPOCTh, TUHENHAS CKOPOCTh. [lepuon
u yactoTa oOpanieHus. [leHTpocTpeMuTenbHOE YCKOpPEHHE.

TexHMYeCKHe yCTPOWCTBA U MPAKTUUECKOEC MPUMEHEHUE: CIUIOMETp, JBUKCHUE
CHApSJI0B, IIEMTHBIE U PEMEHHBIE MEPEJAYH.

Jlemoncmpayuu
Mogenb cuUCTEMBbl OTCUETA, WIIIOCTpPALUS KUHEMaTHYECKUX



XapaKTEPUCTUK JIBHKCHUSI.
[IpeobpazoBanue NBUKEHUN C UCTIONB30BAHUEM MPOCTHIX
MexaHnu3MOB. [TajieHne Ten B BO3IyXe U B Pa3peKEHHOM IPOCTPAHCTBE.
HaGmronenue naBWXeHHs Tena, OpOIIEHHOTO IO YIJIOM K TOPU30HTY U
TOPU30HTAITBHO.
N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.
HamnpagiieHne CKOpOCTH IPU ABUKEHUHU 110 OKPYKHOCTH.



Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEPAaBHOMEPHOI'O JBWIXKEHUS C LEJIbI0 OIpPEACICHUs MIHOBEHHOU
CKOpOCTH.

HccnenoBanne  COOTHOWIEHUS  MEXKAY  IYTAMH, INPOWJICHHBIMH  TEJIOM
3a [10CJIEA0BATEIbHbIE PABHBIE IIPOMEKYTKA BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
C Ha4yaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne nBUKEHUS LIAPUKA B BA3KOW JKUIKOCTH.

N3yuyenue ABMKEHUS Tella, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuanun otHocurensHocTH [Nanmunes. Ilepsoiit 3akoH Herorona. MuepunanbHbie
CUCTEMBI OTCYETA.

Macca tema. Cuna. IlpuHuun cynepnosuiuu cuia. Bropoit 3akoH HproToHa
JUI. MaTEpUAIbHON TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTEepUaIbHbIX TOYEK.

3akoH BcemupHoro tsrorenus. Cuna Ttspkectu. IlepBas kocmumyeckas
ckopocTh. Cumita ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabsl TpeHust (1okos, CKoibxeHus, kadenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsi CKOJIbKEHUs U cuiia Tperus mokosi. Kosddumument tpenus. Cuna
CONPOTHUBIICHUS NTPU ABUKEHHUH TEJIA B )KUAKOCTHU UJIU Ta3e.

[TocTtynarensHOE U BpalaTeIbHOE JBUKEHUE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CHJIbI OTHOCUTENIBHO OCHU BpamieHus. [1neqo cuiibl. YClIoBUS paBHOBECHS
TBEPJIOTO TENA.

TexHuueckne yCTponcTBa U NPaKTUYECKOE TPUMEHEHHE: MMOIIUITHUKH, TBUKECHUE
MCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu
SIBnenne nHepUUH.
CpaBHeHHE MacC B3aUMOAEHCTBYIOIINX
tei. Bropoii 3akon HeroToHa.
N3mepenne cui.
CnoxeHue cui.
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIiyH.
HesecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJICHUM.
CpaBHEHUME CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.
YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol
N3yuenue aBuxkeHUs: OpyckKa 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTHM CHJI YIPYTOCTH, BO3HUKAKOIIMX B TMPYXKUHE U

pPE3UHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanue ycnoBuii paBHOBECUS TBEPAOTO TEJIA, HMEIOIIETO OCh
BpalCHU.



Tema 3. 3akonvl coxpanenus ¢ mexanuke
NmMnynbec MaTepuanbHOM TOUKH (TeNa), CUCTEMbl MaTEpHAIbHBIX TOYEK. IMIyIibC
CWIbl M M3MEHEHHWE HMIyJibca Teja. 3aKOH COXpaHEHUs HMIyJbca. PeakTuBHOE
JBUKEHHUE.
PaGoTta cusibl. MOIITHOCTD CHJTBI.
Kunernueckass »Heprus MaTepualbHOW TOYKH. Teopema 00 W3MEHEHUU
KUHETUYECKOU YHEPTUH.
[TotenmmanbHas sHeprus. [loTeHuuanpHas SHEPrus ynpyro nedopMUPOBAHHON
npy>kuHbl. [loTeHunanbHas sHEPrus Teaa BOJIU3U MOBEPXHOCTH 3eMIIH.
[ToTeH1manbHbIe M HETIOTEHIIUATbHBIE CUJIbL. CBSI3b PaOOTHI HEMOTEHITMAIBHBIX CHJT
C UIBMEHEHUEM MEXAHUYECKOW SHEPTUH CUCTEMBI T€JI. 3aKOH COXPAHEHUS MEXaAaHUYECKOU
SHEPIUH.
Ypyrue u Heynpyrue CTOJIKHOBEHHS.
TexHuueckne YCTpOWCTBA W IMPAKTUYECKOE IIPUMEHEHHME: BOIOMET, KONED,
MPYKUHHBIN UCTOJIET, IBUKEHHUE PAKET.
Jlemoncmpayuu
3aKOH COXpAHEHUS UMITYJIbCA.
PeakTuBHOE BUKEHUE.
[Tepexon MOTEHIIMATEHON YHEPTUN B KHHETHYECKYIO 1 O0OPaTHO.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
N3yuenue abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO IBYX OJJMHAKOBBIX HUTSIHBIX
MAasITHUKOB.
UccnenoBanue cBsizu pabOTHI CHIIBI C K3BMEHEHUEM MEXaHUYECKOW YHEPTUHU Tena
Ha MMPUMEPE PACTSHKEHUS] PE3UHOBOTO JKI'yTa.

Pazgen 3. MosekyasipHas pu3suka 1 TEepMOAUHAMHUKA
Tema 1. Ocnoébl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwxkenue. Jubdysus. Xapakrep IBIWKEHUS U
B3aUMOJICMCTBUS YaCTHUI] BelecTBa. MoJ1esId CTPOEHHUS Ta30B, )KUAKOCTEN U TBEPABIX TEJ
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX MojieNiel. Macca U pa3Mepbl MOJIEKY L.
KomnuecTBo BenectBa. [locrosHnas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa m e€ wusmepenue. lllkana temmeparyp
Llenbcus.

Mopens umaeanbHoro rasza. OCHOBHOE YpPaBHEHHME MOJEKYJSIPHO-KHHETHYECKON
TEOPUH UACAIBHOTO ra3a. AOCOIOTHAS TeMIlepaTypa Kak Mepa CpelHel KHHETUYECKOU
DHEPIUM TEIUIOBOIO JBMKEHUs yacTull raza. lllkana temmepatyp KenpBuna. I'a3oBbie
3aKkOHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akoH J[anbrona. W3ompoueccsl
B UJICAJIbHOM Ta3e ¢ OCTOSTHHBIM KOJMYECTBOM BelecTBa. I padudeckoe npeacraBieHue
U30IPOLECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckne yCTpoOWCTBA UM MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,

Oapomerp.



Jlemoncmpayuu
OnbITHI, JOKa3bIBAIOIIKE JUCKPETHOE CTPOCHHUE BEIIECTBA, (OTOrpapuu MOJIEKYJT
OPraHUYECKUX COCIUHEHUM.
OnpiThl 10 1P PY3UN KUAKOCTEN U
ra3zoB. Mojieiab OpOYHOBCKOTO JIBMYKCHHUSI.
Mopnens onbita [lTepha.
OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO
B3aUMOJIEHCTBUA. MoOJIelb, WIUTFOCTPUPYIOLIAs IPUPOTY JABJICHUSA ra3a Ha CTEHKU
cocyna.

OHBITI)I, HIUTIOCTPUPYIOIINUC YPABHCHHUEC COCTOSAHHA NICAJIBHOI'O I'a3a,
H30ITPOUCCCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvle pabomul
OmnpeneneHne Macchl BO3AyXa B KJJaCCHOM KOMHATE Ha OCHOBE U3MEPEeHU 00bEMa
KOMHATBI, JaBJICHHUS U TEMIIEpaTyphl BO3yXa B HEMl.

HCCHGIIOB&HI/IG 3daBUCUMOCTH MCIKAY ITapaMCTpaMu COCTOAHUA Ppa3pCKCHHOT'O
rasa.

Tema 2. Ocnosvl mepmooOuHaAMuKu

TepmoauHamuueckas cuUcTeMa. BHYTpEHHsII 53HEprusi TEpMOAMHAMHYECKOU
CUCTEMBI M crlocoObl €€ m3MeHeHusa. KommyecTBO TeruoTel M pabota. BHyTpeHHss
SHEPTHsl OJJHOATOMHOTO HAEANbHOTO rasa. Buasl Temnnonepeaadu: TEILIONPOBOAHOCTD,
KOHBEKIIUS, W3JIy4YCHHE. YJelbHas TEIUIOEMKOCTh BellecTBa. KoIMYecTBO TEMIOTHI
IIpU TEIJIoNepeIaye.

[Tonsitue 06 anuabaTHoM mporiecce. [lepBriit 3akoH TepmoanHamMuku. [Ipumenenue
NEepPBOr0 3aKOHAa TEPMOJMHAMUKH K H30mpoueccaM. ['paduueckas HHTEpIpeTaIus
paboThI raza.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.
TeroBbie MamuHbl. [TpuHIMTIBL AeicTBUS TerioBhIX MamuH. [IpeobpasoBanus

HHEPTUU B TEIIOBBIX MamnHax. KoadduimeHT none3noro neicTBys TEMIOBOM MAIIMHBI.
[Muxn Kapno u ero ko3)UIIMEHT MONE3HOTO JEUCTBUS. DKOJIOTHYECKUE MPOOIIEMbI
TETUIOPHEPTETUKH.

TexHudeckune yCcTpoiCTBa U MPAKTUYECKOE TPUMEHEHHE: JBUTATEIh BHYTPEHHETO
CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUITUOHED.

Jlemoncmpayuu

N3MmeHeHne BHYTpEHHEHW HEPTUM Tejia MPU COBEPIIEHUU paOOThI: BBUIET MPOOKHU
u3 OYTBUIKM TIOJI ACMCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue d(pupa B JaTyHHOU TpyOKe
nyTéM TpeHus (BUICOAEMOHCTpaIus).

N3menenue  BHYTpeHHEW  dSHepruu  (TeMIepaTypbl) Tela  IpH
terionepenadye. OnpIT 1o aauabaTHOMY paCHIMPEHHMIO BO3Ayxa (OMBIT C
BO3/TyIIIHBIM OTHUBOM ).

Mogenu mnapoBoil TypOWHBI, JBUTATENsl BHYTPEHHETO CrOpaHusi, PEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul



N3mepenue yaenpHON TENIOEMKOCTH.

Tema 3. Acpecammnwle cocmosanusn eeuyecmea. Dazoevie nepexoont

[Tapoobpa3oBanne u KoHjeHcarus. Mcmapenue u kumeHue. AOCOMIOTHAS U
OTHOCHUTENIbHAS BJIAXHOCTh BO3Ayxa. HacelleHHbld map. YaenbHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KATICHUS OT JIaBJICHUS.

Tépnoe teno. Kpucrainumyeckue u amopduble Tena. AHU30TPONHS CBOMCTB
kpuctamwioB. JKunkue kpuctauibl. CoBpemMeHHbIe MaTepuainbl. IlmaBineHwe u
KpUcCTaJInM3anus. Y aeiabHas TerioTa miasienus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuueckne yCTporuCTBa U MTPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTUW TOJYYEHHUS COBPEMEHHBIX MaT€pUAIOB, B TOM YHUCJIIE
HaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu
CBoiiCTBa HACBHILIIEHHBIX APOB.
Kunienue npu moHM>XKEHHOM J1aBJICHUH.

CriocoObl M3MepeHns BIaKHOCTH.

HaOmronenne HarpeBaHus U IJIABJICHUS! KPUCTALNIMYECKOTO BEIeCTBa.

JleMOHCTpanust KpUCTaIOB.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3mepeHne OTHOCUTEIBHON BIAKHOCTH BO3yXa.

Paznen 4. JaekTpoanHammuka
Tema 1. dnekmpocmamuxa

DnekTpu3auus Tell. DIEeKTpUUeCKUi 3apsia. JIBa BHIA 3IEKTPUUYECKUX 3apsioB.
[IpoBOAHUKH, NUAIEKTPUKA U TOTYIPOBOJHHUKUA. 3aKOH COXPAHEHUS 3JIEKTPHUYECKOIO
3apsija.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToudeuHbI SIEKTpUUYECKUN 3apsil.
DnekTpudeckoe nojie. Hanpsk€HHOCTH 3iiekTprudeckoro moss. [punHiun cynepno3unuu
AIEKTPUYECKUX NOJIEHN. JIMHUK HATIPSIKEHHOCTH SJIEKTPUUYECKOTO TOJISL.

PabGora cun anekrpocratudyeckoro mojisa. IloreHmwan. Pa3HOCTh IMOTEHIMANIOB.
[IpOBOIHUKM W JAUAJNIEKTPUKH B JJEKTPOCTATHYECKOM Tone. Jlusnekrpuyeckas
MIPOHULIAEMOCTb.

DneKTpoEMKOCTh. KoHIeHcaTop. DIEeKTPOEMKOCTD IIOCKOTO KOHIEHCATOPAa.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

TexHuueckne yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE:  DJIEKTPOCKOIL,
AJIEKTPOMETP,  DJIGKTPOCTaTHYECKasl  3al[uTa, 3a3eMJICHHE  DJEKTPONpuOOpPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN alliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu
YCTpOUCTBO U MMPUHLUII IEUCTBUSA 3JIEKTpomMeTpa. B3auMonencrere HadaeKTpU30BaHHbBIX

TCJI.
SHCKTPI/ILIGCKOG ITOJIC 3apsAKCHHBIX TCJI.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.
DnekTpocTaTuyecKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.



3aBUCHUMOCTb JIEKTPOEMKOCTH IJIOCKOT0 KOHAEHCATOPa OT ILIONaAH MIACTHH,
PacCTOSIHUS MEXIYy HUMU U JUAIEKTPUUYECKON NPOHUIIAEMOCTH.
DHeprus 3apsSKEHHOI0 KOHAEHCATopa.
Yuenuueckuii sxcnepumenm, 1abopamopnule pabomul
N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toku ¢ paznuunvix cpedax
DIIEKTPUYECKHAN TOK. Y CIIOBUS CYILIECTBOBAHUSA JJIEKTPUUECKOro ToKa. IcTOuHMKM
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.
Hanpsixenue. 3akon OMa 17151 y4acTKa LETH.

QHCKTpI/I‘-IeCKOG COIIPOTHUBIICHUC. VY nennHOe
COIIPOTUBJICHUC BCIICCTBA.

ITocnenoBaTenpHOE, NApaIENIBHOE, CMEIIAHHOE COETMHEHUE TPOBOTHUKOB.

Pabota snextpuueckoro Toka. 3akoH [xoyns—Jleniia. MOITHOCTE JIEKTPUYECKOTO
TOKA.

DJIIEKTPOJABMKYILAsA CUJIA U BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHUKA TOKA. 3aKOH
OmMa 111 TOJTHOM (3aMKHYTOM) 2JIeKTpuueckoi 1enu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs! TPOBOJAUMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
[TonympoBoauuku. CoOCTBEeHHAs ¥ MPUMECHAS IIPOBOAMUMOCTD MOTYTPOBOIHUKOB.
CaoiictBa p—n-niepexoja. [lonynpoBogHUKOBEIE TPUOOPHI.

DIIEKTPUYECKNN TOK B PACTBOPAX U pacIliaBaxX AJIEKTPOIUTOB. DINEKTPOIUTHUECKAS
JACCOLMALNS. DIEKTPOIIU3.

DIJIEKTpUUECKU TOK B Tra3zax. (CaMOCTOSTENbHBIM U HECAMOCTOATEIbHBIN
paspsz.

Monnus. [1na3zma.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MMPUMEHECHHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, UCTOYHUKHU TOKa, 3JIEKTPOHArpeBaTeabHble MPUOOPHI, 3JIEKTPOOCBETUTEIIbHbBIE
npudoOphl, TEPMOMETP  CONPOTHUBJICHHUS, BaKyyMHBbI JHOJ, TEPMUCTOPHI U
(bOTOpPE3UCTOPHI, OIYITPOBOTHUKOBBIN JHO/I, TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAPSIKEHHUS.

3aBUCUMOCTb CONTPOTUBIICHUS LIMJIMHIPUYECKUX MTPOBOTHUKOB OT JIJIMHBI, TUIOIIAIH
IIONIEPEYHOT0 CEYEHUS U MaTeEpHaIIA.

CMmemanHOe COeIMHEHNE TPOBOJHUKOB.

[Ipsamoe  wm3mepeHue  ANEKTpoABMXKyIIeM cwibl. KopoTkoe — 3amblkaHue
raJIbBAaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHHUS.

3aBUCUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psl 1 MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAMMOCTD AN0A. Yuenuueckuu

aKcnepumenm, 1abopamopHule pabomuol

N3ydeHne cMenaHHOTIO COEIMHEHUS PE3UCTOPOB.



N3mepenne dIEKTPOJBIKYIIEH CHUJIbI WCTOYHMKA TOKA U €ro BHYTPEHHETO
COTIPOTHUBIICHUSI.
HaGmronenue anexrposusa.

MexnpeaMeTHbIE CBSI3H

Nzydenne kypca ¢usnku 6a30Boro ypoBHs B 10 Kitacce oCyIIecTBISETCS C yUETOM
COJZIepP KaTEIIbHBIX MEXITPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OWOJIOTHHU, XUMUH,
reorpaduy ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nouwsimus, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIM (paKT, THUIOTE3a, PU3HUecKass BEJIUYMHA, 3aKOH, TCOPHS,
HaAO0JII0/ICHNE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJICTh, H3MEPEHUE.

Mamemamuxa: penieHHe CHUCTEMBbI ypaBHCHWMU, JIMHEWHas (yHKIUs, mapadona,
runepOoa, ux rpaduKu U CBONCTBA, TPUTOHOMETPUIECKUE (PYHKITUU: CHHYC, KOCHHYC,
TAHTEHC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXIECTBO, BEKTOPHI M HX
MPOEKITUHU Ha OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonocus: mexannueckoe ABWIKEHHE B KUBOW mpupope, auddys3us, ocMmoc,
TEIUIOOOMEH KUBBIX OPTaHW3MOB (BHIBI TEIUIONEpPEaauu, TEIUIOBOC pPaBHOBECHE),
IIEKTPUUECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumusi: TACKPETHOE CTPOSHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJIAPHAs MAacca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, KUIAKOCTEW U TIa3o0B,
AJIEKTPUYECKUE CBOMCTBA METAJUIOB, JICKTPOIUTHYCCKAs TUCCOIUAIINS, TaThBaHUKA.

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

Texnonoeus: mpeoOpa3zoBaHue IBIKEHUN C MCIOJIb30BAaHMEM MEXaHU3MOB, YUET
TPEHUS B TEXHWKE, MOMAIIWITHUAKH, WCIOJIb30BAHUE 3aKOHA COXPAHCHUS HMITYJIbCa
B TEXHUKE (pakera, BOAOMET W JIPYTHE), NBUTATEIh BHYTPEHHETO CrOpaHUs, MapoBas
TypOuHa, OBITOBOW XOJIOAWILHUK, KOHIUIIMOHED, TEXHOJIOTHH MOJIYICHUS COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHUH, dJIEKTPOCTATHUECKAS
3allniTa,  3a3¢MJICHHE  DJICKTPONPHOOPOB,  KCEPOKC,  CTPYWHBIA  TPHUHTED,
AIIEKTPOHATPEBATEIBHBIC TPUOOPHI, AIEKTPOOCBETUTEIBHBIC MPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znen 4. DiaekTpoauHaMHKAa

Tema 3. Macnumnoe none. nekmpomacHUMHAS UHOYKYUSL.

[TocTosiHHBIE MarHUTHl. B3anMoielicTBUE MTOCTOSSHHBIX MarHUTOB. MarHuTHoOE MoJIE.
Bektop marauTHOM uHAYKUMK. [[pUHIUIT CyTIeprO3UIIMM MATHUTHBIX TTosed. JInHnmn
MarHMTHOM HHAYKIMK. KapThHa TMHWI MAarHUTHOW WHIYKIIMHY TOJISI HOCTOSTHHBIX
MarHuTOB.

MarnuTtHoOe 1oje IpoBOJIHMKA ¢ TOKOM. KapTuHa TMHUN MHYKIIMM MAarHUTHOTO MOJIst
JUIMHHOTO MPSIMOTO MPOBOIHUKA U 3aMKHYTOTO KOJIBLIEBOT'O IMTPOBOIHUKA, KATYIIIKH C
ToKOM. OnbIT Opcrena. BzaumoaencTere NpoOBOIHUKOB C TOKOM.

Cuiia Amnepa, €€ MOAyJb U HallpaBJICHUE.
Cuna Jlopennia, e€ mMoayiab W HampaBieHue. JIBUXKEHHE 3apsSKEHHOW YacCTHUIIbI
B OJTHOPOJIHOM MarHuTHOM moJie. Pabota cunsl Jlopenia.

SIBnenue anekTpoMarHuTHOM MHAYKUUU. [[OTOK BEKTOpa MarHUTHOM
VHIYKIHWH.



DIEKTPOJBIKYILASA CHJIA UHAYKIUU. 3aKOH 3JI€KTPOMAarHUTHOM MHTYKIIMU
®dapanes.

BuxpeBoe  snekTpuyeckoe Imoje.  DNEKTPOABMXKyIas  CWJIa  UHAYKIUHU
B IIPOBOJIHUKE, ABMKYILEMCS IMOCTYNATEIbHO B OJJHOPOJJHOM MAarHUTHOM IOJIE.

IIpaBuno Jlenua.

NHIyKTUBHOCTG. SBneHne  CaMOMHIYKLUMH.  OJIEKTPOJBMKYILAs  CHJIa
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHuueckne yCTpOMCTBa M MPAKTUUECKOE MPUMEHECHHUE: MOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBI,  AJEKTPOJBUTATENb,  YCKOPUTEIM  JJIEMEHTApHBIX  YaCTHII,
WHyKIIMOHHAS TIE€Yb.

Jlemoncmpayuu
OnbIT Dpcrena.
OTKJIOHEHHE JIEKTPOHHOIO My4YKa MArHUTHBIM
noseM. JIMHUY MHIYKIUY MarHUTHOTO TIOJISI.
B3aumopeiicTBre N1ByX TPOBOJHUKOB C

TokoM. Cuna Amrepa.

HenictBue cuibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBNeHHE 3JIEKTPOMArHUTHON MHAYKIIHH.

[IpaBuino Jlenua.
3aBUCUMOCTb 3JIEKTPOJBIKYILEH CHUJIbI HHAYKIUHA OT CKOPOCTH W3MEHEHHUS
MarHMTHOIO MOTOKA.
SIBneHre CaMOMHAYKIUU.
Yyenuueckuii sxcnepumenm, 1abopamoptvle pabomul
N3ydyeHrne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.
HccnenoBanue AeicTBYS HOCTOSSHHOTO MArHUTA HA PAMKY C
TOKOM. M ccrienoBaHue SIBIICHUS 3JIEKTPOMArHUTHOM UHTYKIMH.

Paznen 5. KoJsie0anust 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

KonebarensHas cucrema. CBOOOIHBIC MEXaHUYECKHE KojieOaHus. ['apMoHnUecKue
konebanus. Ilepuon, yacrora, ammuryaa u ¢asza konedanuil. [IpyKUHHBIA MasTHUK.
MareMaTtuyeckuii MasTHUK. YpaBHEHHWE TapMOHHMYECKHX Kosebanwmii. [IpeBpamenue
SHEPTUHU MIPU TAPMOHUIECKUX KOJICOAHUSX.

Konebarenbublit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUs B UACAIbBHOM
K0J1e0aTeTbHOM KOHTYpE. AHAJIOTHUSI MEXIY MEXaHUYECKUMU U DJIECKTPOMATHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKOH COXpaHEHHS OSHEPrUM B HACATILHOM
K0J1e0aTeTbHOM KOHTYpE.

[IpencraBnenre o 3aryXxaroUMX KojeOaHUsAX. BbIHYXIEHHbIE MEXaHUYECKUE
kosneOanus. PezoHanc. BeiHyK€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUS.

ITepemennbiii ToOk. CHHYCOUJATbHBIN MEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOTO
TOKa. AMIUIMTY/THOE U JIEHCTBYIOIIEE 3HAYEHNUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IlpousBoacTBo, mnepenadya W MOTPEOJEHUE DIIEKTPUUECKOU
DHEPruu. OKOJIOTMYECKHE PHUCKM IIPU IPOMU3BOJACTBE 3IIeKTpodHepruu. Kyinbrypa



VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.
TexHuueckne yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHUE: JJIEKTPUUECKUN 3BOHOK,
reHepaTop MePEeMEHHOTO TOKA, TMHUM JIEKTpoIiepeiay.
Jlemoncmpayuu
UccnenoBanne mapaMeTpoB KojieOATeNbHOM CUCTEMbl (TIPY>KUHHBIA — WIH
MaTeMaTU4eCKUI MasTHUK).
Habnronenue 3aryxarommx KojieOaHui.
HccnenoBanre CBOMCTB BBIHYXJACHHBIX KOJIEOAHUM.
HaGmronenue pe3oHanca.
CB0OOTHBIC IIEKTPOMArHUTHBIC KOJICOaHUSI.
OcuminorpaMmbl — (3aBUCUMOCTH  CHJIBI TOKAa M HaIlpsSKEHUS OT BPEMEHU)
JUISL DJICKTPOMArHUTHBIX KOJICOaHUH.
Pe3onanc 1mpu  mocineqoBaTENbHOM — COCAMHEHUM  PE3UCTOpPA,  KaTYIIKU
WHyKTUBHOCTH U KOHJIEHCATOPA.
Mogenb TMHUYU AJIEKTPONIEpEaayH.
Yyenuueckuii sxcnepumenm, n1abopamopnvle pabomul
HccnenoBanne 3aBUCUMOCTHY TIEPHOJIa MaJIbIX KOJeOaHMii rpy3a Ha HUTH OT JJIMHBI
HUTU U MACChI Tpy3a.
UccnenoBanne nepeMeHHOT0 TOKa B IIEMH U3 TTOCIIEI0BATEILHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTYILK! U pe3UcTopa.

Tema 2. MexanuuecKkue u 31eKmMpOMAZHUNIHbBLE 60TIHbL
Mexanuueckue BOJNHBIL, yclnoBus pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHHs U JJIMHa BOJIHBL. [lonepeunble n npoaoabHbie BoHbL. UHTEepdhepenuus
U TUPaKIKg MEXaHUYECKUX BOJIH.
3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
DIJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS W3JIyUYCHUS OJJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanusa BexkTopoB E, B, v B amektpomarauTHOM BosiHE. (CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAK€HHE, MpEeIOMIICHUE, MoJsipu3anus, Audpakuus,
uHTeppepeHus. CKOpocTb 3JEKTPOMarHUTHBIX BOJIH.
[[lxama »JEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHHE BJIEKTPOMArHUTHBIX BOJIH
B TEXHHUKE U OBITY.
[IpuHuunsel  pagvocBA3W U TEIECBUACHUS.
Pannonokanus. 21€KTpOMarHuTHOE 3arpsi3HEHUE
OKPYXaIOUIEN CPEIbL.
TexHuueckne yCTpoucTBa U MPAKTUUECKOE TPUMEHEHHE: MY3bIKAJIbHBIE UHCTPYMEHTHI,
yJAbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U MEIULIMHE, pajap, paAuoNpUEMHUK,
TeNeBU30p, aHTeHHa, TenedoH, CBU-neus. Jemoncmpayuu
OO0pazoBaHue M pacpOCTPAHCHHUE MTONIEPEUHBIX U MPOIOIBHBIX BOJIH.
Koneobmromieecs Teno Kak MCTOYHUK 3BYKa.
HabGnronenue orpakxeHus: M NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.
Hab6mronenune natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.
3BYKOBOW pE30HAHC.
HabGnronenue cBsi3u r(pOMKOCTH 3BYKa U BBICOTBI TOHA C aMIUTUTYA0M U 4aCTOTOM
KOJIeOaHUM.



HccnenoBanrie CBONCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaXKEHUE, IIPEIIOMIICHHUE,
noJigspu3anus, 1udpaxius, THTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmoiHEHOE pacnpOCTpaHEHHUE CBETA B OJJHOPOJHOM
cpene. JIyu cBera. ToueyHbli HICTOUHUK CBETA.

OtpaxkxeHue cBeTa. 3akoOHbl OTpakeHuUs cBera. lloctpoeHue wu300pakeHU
B IJIOCKOM 3€pKaJIe.

[Ipenomnenue cBera. 3aKOHBI MpEIOMIICHUS cBeTa. AOCONIOTHBIM MOKa3aTelb
npenowiieHus. [lomHoe BHyTpeHHee oTpaxkenue. [IpenenbHbId  yroa IOJHOTO
BHYTPEHHETO OTPAKECHUSI.

Hucnepcust ceeta. CioxHBII cocTaB Oenoro cBeta. LIBer.

Cobuparonirie 1 paccenBarolue auH3bl. ToHkas nuH3a. DokycHoe paccTosiHUE U
OoNnTUYeCKasl cuia TOHKOW JuH3bL. [locTpoeHune wu3zo0paxkeHuid B COOMpArOUUX U
paccenBarommx JuH3ax. @opMyna TOHKOHN JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONTUKH.

Bonnosas onrtuka. Mutepdepennus cera. KorepeHTHbIE MCTOUYHHMKHU. Y CIOBUS
HAOJIFOICHUSI MAKCUMYyMOB M MHUHHMYMOB B WHTEP(EPECHIIMOHHON KapTHHE OT JIBYX
cuH(}a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceta. Judpakiumonnas pemérka. YciaoBue HaOJIOAECHUS TIaBHBIX
MaKCHUMYMOB IIpY NaJ€HUU MOHOXPOMATUYECKOT'O CBETA HAa TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuueckue yCTporucTBa U IPAKTUUECKOE IPUMEHEHUE: OUYKH, JTyTa, (hoToanmnapar,
MPOCKIIMOHHBIN anmnapar, MUKPOCKOTI, TEJIECKOT, BOJOKOHHAS ONTHUKA, AUPPAKIIMOHHAS
pelIETKa, MOJIAPOUL.

Jlemoncmpayuu
[IpssmonuHeiitHOe pacrpocTpaHeHue,
OTpAKEHUE " MPEJIOMIICHUE CBETA.

OnTuyeckue mpuOOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Moneinb
cBeToBoa. MccnenoBanue CBOMCTB N300pakeHUH B
JIMH3aX.

Mopenn MUKpOocKoma, TEJIECKOIa.
HaGmronenue natepdepeHunn crera.

HaGmronenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TonmyyeHue cnekTpa ¢ IOMOIIBIO IPU3MBL.
[Tonyuyenue cekTpa ¢ NOMOUIbIO JU(PAKIIMOHHON PEIIETKH.
Habmronenue noisipusanuu cBera.
Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol
N3mepenne nokasareins nperoMiIeHus CTEKIIa.
HccnenoBanrie CBOMCTB H300paKEeHUH B JTMH3AX.
HabGmronenne nucnepcuu cBera.

Pa3zges 6. OCHOBBI CIEUAJIBHOM TEOPUH OTHOCUTEIbHOCTH



I'panuubl IPUMEHUMOCTH KJlacCUYeCKOM MexaHuku. [locrynarsl cnenunanbHOU
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJII CKOPOCTH CBETa B BaKyyMe,
MPUHLUI OTHOCUTEIBbHOCTH DUHIITENHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHUM U COKpaLICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.
CBs13b Macchl ¢ PHEPrueld U UMITYJIbCOM PEISTUBUCTCKONW YACTHULIBI. DHEPrus

MTOKOS.

Paznes 7. KanToBasi pusuka
Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®otonsl. Popmyna [Inanka cBs3u >HEpruu POTOHA C €0 YaCTOTON. DHEPrus u
UMITYJIbC (POTOHA.

OtkpeiTe u wucciaegoBanue ¢otoddpdexra. OnbiTel A.I. CroneroBa. 3aKoHBI
dotorpdexra. VYpaBuenue OinmrTetHa i pororddexra. «KpacHas rpaHHIIa»
dboTorddexra.

JaBnenne cBera. OmnbiTel  I1.H.

JlebeneBa. XuMHuueCcKoe JEHCTBUE CBETA.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE TMpUMEHEHHE: (OTOIJIEMEHT,
dboTomaTYNK, CoTHEUHAs: OaTapesi, CBETOINO/I.

Jlemoncmpayuu
®oTo3(PheKT HAa yCTAaHOBKE C IMHKOBOM IIACTHHOM.
HccnenoBanne 3akoHOB BHeIHET0 GhoTodddexra.
CBeToaunon.
Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdpopmaa mo paccesHHIO O-9acTHII.
[Inanerapnas moaens aroma. [locrynater bopa. M3znydenue u norsomieHue OTOHOB MPHU
Iepexo/ie aToMa € OJIHOrO YPOBHS SHEPTrUH Ha Apyroil. Buasl cniektpoB. CekTp ypoBHEN
SHEPIruu aTomMa BOJOpPOJa.

BomnnoBeie cBoiictBa uactuil. Bomubl ne bpoins. KopmyckyJsipHO-BOJIHOBOM
Jyaau3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckne yCTpOWCTBA M MPAKTHYECKOE MPUMEHECHHUE: CHEKTPAIbHBIA AHAIU3

(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu
Mopens onbita Pesepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGmronenue nuHeHyaThIX CIEKTPOB U3ITYUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopusle padomul
HaOGmroienue 1nHe4aToro crekTpa.

Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIME CJIOKHOCTh CTpoeHus sigpa. OTKpbITHE
paanoakTuBHOCTH. OmbIThl Pesepdopaa mo ompeneneHuro cocrtaBa paarOaKTUBHOTO



usnydenus. CBoicTBa anbda-, 6era-, ramma-u3iayueHus. BiusHue pagnoakTHBHOCTH Ha
YKUBBIE OPTAHU3MBI.

OtkpeiTHe TpoTOHa H HeWTpoHa. Hykmonnas w™ogens sapa [eizenOepra—
HBanenko. 3apsag sapa. MaccoBoe uncio sjpa. M30Torsbl.

Anbda-pacnaa. DNEKTPOHHBIH W TO3UTPOHHBIA Oera-pacman. [amma-
U3JIy4YEHUE.
3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. Jledext Macchbl
anpa. Sinepusle peakunu. Jlenenrue u CUHTE3 sep.

Snepusiii peaktop. Tepmosinepusiii cuntes. [IpoOiaemMbl U MEPCHIEKTUBHI SIIEPHON
DHEPTrETUKH. DKOJOTUUECKUE ACTIEKTHI AEPHON SJHEPTrETUKHU.

DneMeHTapHble YacTULbl. OTKPBITUE NO3UTPOHA.

Metonbl HaOMIOAEHUS W PEruCTpalldd  SJIEMEHTapHBIX YacTHL.
®dyHIaMeHTaIbHbIe B3aUMOCHCTBUSA. EAMHCTBO PU3nyecKkoi KapTUHBI MUPA.
TexHuyeckne yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHWE: JIO3UMETp, Kamepa

Bunbcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CuéTYnK MOHU3HUPYIOLIUX YACTHULL.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul
HccnenoBanue TpeKOB YyacTull (110 TOTOBBIM (oTOrpadusim).

Pazgen 8. JiemMeHTBI ACTPOHOMUH M aCTPOPU3MKHU

DTanbl pa3BUTUS acTpoHOMUHM. [IpuKkiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3anoro Heba. Co3Be3nusi, SpKUe 3BE3/IbI, INTAHETHI, UX BUINMOE
nBrkenne. CoaHeyHas CUCTEMa.

Connue. ConneuHnass akTuBHOCTb. McTounnk sHeprun CostHIa v 3BE31. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTUKH. J[MarpamMma «CIeKTPaIbHBINA KIacC — CBETUMOCTbY. 3BE3IbI
TJIaBHOM TTOCJICA0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIS 3BE3]] IJIaBHOM
MOCTIEIOBATENBLHOCTH. BHyTpeHHee cTpoeHue 3BE3A. COBpEMEHHBIE MPEACTABICHUSA
O MPOUCXOXKACHUHU U 3BOMOLMHU COJIHIIA U 3BE3/. DTambl )KU3HU 3BE3I.

Muneunsiii Ilyte — nHama [amaktuka. Ilonoxkenume u aBmkeHue CoiHUA B

["'anakTuke.

Tumnpl rajakTuk. PagroranakTuky U KBazapbl. YEpHBIE ABIPHI B sSApaxX TAIaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06ia. Paz0oeranue ramakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3ITyYEHHUE.

Macmrabnast CTPYKTypa Bcenennoi.
Meraranaktuka. Hepeménusie poOIeMbl
aCTPOHOMMUH.

Yuenuueckue nabnooenus
HabnroneHuss HEBOOPYKEHHBIM TIJIA30M € HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
IPWIOKCHUH JUISl OTIPEJICIICHUS TTOJIOKEHUST HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE co3Be31usi CeBEpHOTO MOIYIIApUsI U SIPKUE 3BE3IBI.
Habnronenus B teneckon JlyHsl, mianet, Mueunoro [1yTu.

O600maronee NOBTOPEHUE



Ponb ¢u3uku u acTpOHOMHUH B SKOHOMHUYECKOM, TEXHOJIOTUYECKOU, COIMaIbLHON U
TUYECKON cdepax AesATENbHOCTH 4YeJIOBEKa, POJdb U MECTO (U3HKHM M aCTPOHOMHUHU
B COBPEMEHHOW HAyYHOW KapTHHE MHpa, poyib PU3NYECKON Teopuu B (HOPMHUPOBAHUU
NpEICTaBICHUN O (PU3MUECKON KapTHHE MHpa, MECTO (U3NYECKON KapTUHBI MHpa
B 0011IEM PSIZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUHN O PUPO/IE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢pusuku 06a30Boro ypoBHs B 11 kjacce ocymiecTBisieTcs: ¢ y4€ToM
COJIepKaTEeNIbHBIX MEXIPEAMETHBIX CBSA3E€H C KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMUH,
reorpapuu U TEXHOJIOTUH.

Meorcnpeomemnvie nowsimusi, CBSI3aHHBIE C WM3YYEHHEM METOJOB HAYYHOIO
NO3HAHUSA: SIBICHHUE, HAYYHBIM (QakT, runores3a, pu3nyeckasl BEIMYUHA, 3aKOH, TEOPUS,
Ha0JII0/IEHNE, SKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: peumieHUE CUCTEMbl YpaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIIMH:
CUHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBl M HX NPOEKLUMH HA OCH KOOPIMHAT, CJIOKEHUE BEKTOPOB, INPOU3BOJIHBIC
3JIEeMEHTapHBIX (PYHKUMNA, TPU3HAKU MOJI00MS TPEYroJbHUKOB, ONPEAESICHUE MII0IAI1
IJIOCKUX (UTYp ¥ 00BEMA TEIL.

buonocus: >nexrpuueckue sIBICHUS B )KUBOM MpHUpoJIe, KOlIeOaTeNbHbIE JBUKCHHUS
B J)KMBOM IIPUPOJIC, ONTUYECKUE SBJICHUA B KUBOW MNPUPOAEC, ICUCTBUE paJvalU
Ha )KUBBIC OPTAHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KpPUCTAIIINYECKAS] CTPYKTYpa TBEPIBIX TEll,
MeXaHU3Mbl 00pa30BaHUsI KPUCTAIUIMYECKON pEeIETKY, CIEKTPAIbHbIM aHAU3.

l'eocpagpusa: MarHUTHBIE TOJIIOCA 3€MIIM, 3aJIEKM MAarHUTHBIX pya, (oTochEMKa
36MHOM OBEPXHOCTH, NMPEICKA3AHUE 3EMIIETPSICEHU.

Texnonoeusa: JMHUM  DIIEKTPONEpPENAad, TEHEpaTop IMEPEMEHHOTO  TOKa,
AJIIEKTPOABUTATEND, MHIYKIIMOHHAS [1€Yb, PAIap, PAOAUONPUEMHUK, TEJIEBU30D, AHTEHHA,
tenedon, CBU-meuyb, MPOCKIMOHHBIM ammapaT, BOJOKOHHAs OITHKA, COJTHEYHAs
Oatapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHoro mpenmera «®Duswka» Ha YpPOBHE CpeAHEr0 OOIIETo
oOpazoBaHusi (0a30BBIM ypPOBEHB) JOHKHO OOCCHEUYUTh JOCTHIKCHHE CIICIYIOIMINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JImuHOCTHBIE pe3yJbTaThl OCBOEHHUs YydeOHOro mnpenMera «DuU3MKay JOJKHBI
OTpaxxaTb ~ TOTOBHOCTh M CHOCOOHOCTh  OOyYarOHIMXCS  PYKOBOACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH MO3ULMUEH JIMYHOCTH, CHCTEMOM I[EHHOCTHBIX
OpHMEHTAIM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOr0 OOIIECTBa, pacUIMpeHHe >KU3HEHHOIO OIbITa W ONbITa
JNEATENbHOCTH B IMPOLECCE pealn3alMi OCHOBHBIX HAIIPABICHUNA BOCIUATATEIBHOU



ACATCIIBHOCTH, B TOM YHCJIC B 4aCTH:

1) rpaxxaaHCKOro BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH IPaKAAHCKOM IMO3UITMH 00YYAFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHIMCKOIO OOIIECTBA;

MIPUHSTHE TPaIUIIMOHHBIX 00IIeYETIOBEUECKUX T'YMaHUCTHYECKUX u
JIEMOKPAaTUUECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIbHOCTh B HHTEpecax TIPakJIaHCKOTO
oO1ecTBa, y4acTBOBaTh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHOM OpPraHU3aIINH;

yMEHHE B3alMOJICCTBOBATH C COLIMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUH C UX
(GYHKIUSMHA 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKON NEATENHHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMSA
c(hOpMHUPOBAHHOCTh POCCUMCKOM TPAXKIAHCKON UIECHTUYHOCTH,
[IaTPUOTU3MA; IEHHOCTHOE  OTHOULIEHUE K
roCcy1apCTBEHHBIMCUMBOJIAM, JTOCTHKEHUSAM
POCCHUHCKUX YUEHBIX B 00J1aCTH GUKUKH U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTh OIICHUBATh CUTYallMI0O MW TMPUHUMATh OCO3HAHHBIC peEIICHMUS,
OPUEHTUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH, B TOM YUCIIE B
JESITEIIbHOCTU YYEHOTO;
OCO3HAaHME JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;

4) 3cTeTH4eCKOr0 BOCIIMTAHUS :
ACTETUYECKOE OTHOIIEHNUE K MUPY, BKIIFOYAsi 3CTETUKY HayYHOTO TBOPUECTBA,
MPUCYIIETO (PU3NUSCKON HAyKe;

5) TPYyA0BOr0 BOCIIMTAHUSA:

UHTEPEC K paznuyHbiM chepaM mpodeccHoHambHON 1eITeTbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM ¢ (DU3UKOW M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOP OymyImieit
npodeccur U pean30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC ILJIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO i CAMOOOPA30BaHUIO B 001aCTH (hU3UKA
Ha MPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrH4YeCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IKOJIOTHICCKON KYJIBTYPhI, 0CO3HAHUE TII00aTLHOI0 XapaKkTepa
AKOJIOTUYECKUX MPOOIIEM;

TUIAHUPOBAHUE U OCYILIECTBJIICHUE JEUCTBUM B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HAHUA LEJIe YCTOMYUBOIO PA3BUTHUS YEJIOBEUECTBA;

Pacmmpenue onbiTa JeaTeIbHOCTH SKOJIOTHYECKON HAMPABICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUH 110 (DU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (PU3HYECKON HAYKH;



OCO3HaHHUC ICHHOCTHU Haquoﬁ ACATCIIbHOCTH, TOTOBHOCTBb B IIPOLCCCC M3YUCHUHA
(bHSI/IKI/I OCYHICCTBJIIATH IMPOCKTHYIO 141 HCCIICO0BATCIILCKYIO ACATCIIBHOCTD
WHIWBUYAJIbHO U B I'PYIIIIC.

METANIPEIJMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUA
ba3oBble JJornyeckue 1eMcCTBUS:

CaMOCTOSITeILHO (hOPMYJIMPOBATh M aKTyaJIM3UPOBaATh POOJIEeMy, paccCMaTprBaTh
€€ BCECTOPOHHE;

ONPEAEIATh LETU EeSITEILHOCTH, 33/1aBATh ITAPAMETPHI U KPUTEPUHU UX
JTIOCTUYKEHUS; BBISBJISITh 3aKOHOMEPHOCTH M TPOTUBOPEUHUS B PACCMATPUBAEMBIX
bH3UIECKUX
SIBIICHUSX
pa3pabaTpiBaTh IJIaH peEHIeHUS TPOoOJeMbl € YyYETOM aHallM3a HMMEIOIIUXCS

MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTh, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEACTBUMN AEATEIbHOCTH;
KOOPAMHUPOBATH U BBITIOJIHATH pabOTy B YCIIOBHSIX PEAIbHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pPa3BUBATh KPEaTUBHOE MBIIUICHHUE TIPU PEIICHUH JKU3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBarejbcKkue 1eMCTBUA:

BJIQJIETh HAYyYHOM TEPMHUHOJIOTHEW, KIIOYEBBIMH TOHATUAMH U METOAaMHU
du3nIeCcKOi HayKu;

BJIQ/ICTh HAaBBIKAMU Y4YEOHO-HCCIIEAOBATEIbCKOM W TMPOCKTHOW JEATEIHHOCTH
B 00J1aCcTH (PU3UKHU, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY

METOJIOB peuIeHusl 3aaad (PU3UYECKOTO COJAEpKAHUsS, NPUMEHEHUIO Ppa3IMYHBIX
METOJI0B [TO3HAHMS;

BJIAJAETh BUJAMHU JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAaHHUS, €ro
UHTEpIIpeTalny, NpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYalUsX,
B TOM UYHMCJI€ TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1ACTH (PUBUKHU;

BBISIBJISITh IPUYMHHO-CIIEJCTBEHHBIE CBA3U U aKTYaJIM3UPOBATh 337a4y, BBIABUTATh
TUNOTE3y €€ peleHus, HAXOIUTh apryMEHTHI JUIsl I0Ka3aTeNbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBaTh MOJIYYEHHBIE B XOJ€ PEIICHUs 3a/ayd pe3yjIbTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh M3MEHEHHUE B HOBBIX YCJIOBHSIX;

CTaBUTh M  (OpPMYIUpOBaThb COOCTBEHHBbIE 3aJaud B  00pa3oBaTEIbHOM
JEeSITEIbHOCTH, B TOM YHCJIE TIPU U3YYEHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

yMETh  IEPEHOCUTh 3HAaHUS 1O (U3MKE B  NPAKTUUYECKYyl  00JacThb
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, IpeJlaraTb OPUTMHAIBHBIE IOAXO0/bI U PEIICHNUS;

CTaBUTb MPOOJEMBI U 33/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJQJICTh HaBBIKAMH IOJy4YeHUs WHPOpManuu  (U3HYECKOrO  COACPIKaHHUS
U3 HWCTOYHHKOB pPA3HBIX THIIOB, CAMOCTOSATEIHLHO OCYIIECTBIATh IIOUCK, aHAJIW3,
CUCTEMATH3AIMI0 M HHTEPIpETaio WHGOPMAIIMK Pa3IMYHBIX BUIOB H (hopm
IIPEACTABIICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(GOPMAIINH;

WCITOJIB30BaTh CPEACTBa MHGOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJOTHI
B pEIICHUU KOTHUTUBHBIX, KOMMYHHKATHBHBIX ¥  OpPraHW3AIMOHHBIX 3aj7a4
c coOmoaeHueM TpeOOBaHMK HSProOHOMHUKH, TEXHHKH O€30MMacHOCTH, THTHCHBI,
pecypcocOepexeHus, TPaBOBBIX W OTUYECKUX HOPM, HOPM HH(POPMAITMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3UUYSCKOTO COJICPXKAHUS B Pa3IMYHBIX (hopMarax ¢ yuéTom
Ha3HAuYeHUsS HMH(POpPMAIUM W IIEJEBOH ayJUTOPHH, BBIOMpas ONTHMAIIbHYIO (GopMy
IIPE/ICTABIICHUS U BH3yaJIU3aliu.

KoMMyHHKaTHBHBIC YHHBEpPCaJIbHbIe yUYeOHbIe 1eHCTBUA:

OCYUIECTBJIATH OOLIEHUE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU ACSATEIbHOCTH;
pacro3HaBaTh NPEANOChUIKA KOH(MIUKTHBIX CUTYallUd U CMSATYATh KOH(JIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3IKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIB30BATh IPEUMYIIIECTBA KOMAH/IHOW U MHAUBUTyaTbHOMN
paboThI; BEIOMPATH TEMATUKY U METOJIbI COBMECTHBIX JICUCTBH € y4ETOM 00X
HUHTEPECOB,
¥ BO3MOXKHOCTEH Ka)KJI0TO YieHa KOJUICKTHUBA,;

MPUHUMATH 1I€JIA COBMECTHOM JESATEIBHOCTH, OPraHW30BbIBAaTh U KOOPJIAUHUPOBATH
JIEUCTBHUS 110 €€ IOCTHXKEHUIO: COCTABJIATH IJIaH AEUCTBUN, PACIIPEICIIATH POJIU C YUETOM
MHEHUW y9aCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHWBATh KA4E€CTBO CBOETO BKJIAJa M KAKIOTO yYaCTHHKA KOMAHIBI B OOITUI
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[peJyaraTb  HOBBIE IIPOEKTHI, OLEHUBAaThb MJE€U C T[O3MLIUU HOBU3HBHI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISITh NMO3UTUBHOE CTPATETUUECKOE MOBEJACHUE B PA3JIMYHBIX CUTYaLMSIX,
MPOSIBIISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsitTuBHbIe YHHBepcaJbHbIEe y4YeOHbIE HeMCTBUS
Camoopranusanus:

CaMOCTOATENBLHO OCYIIIECTBIISATh TO3HABATEIBHYIO ICSITEIIbHOCTD B 001acTH (PU3UKU
U aCTPOHOMHMH, BBISBISATH NPOOJIEMBI, CTaBUTh U (opmylIupoBaTh  COOCTBEHHbIC
3a/1auu;

CaMOCTOATENFHO COCTAaBIISATh IJIaH PEHICHUs] pacuETHBIX M KAYECTBEHHBIX 3ajad,
IJIaH BBINOJHEHUS] MPAKTUYECKON paboThl ¢ Yy4YETOM UMEIOMIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYAaIlUsIM;



paciupsTh paMK1 yueOHOro IpeiMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;
7ieNiaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pEIICHHUE;
OLICHUBATh NPHUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAULUU B 00NACTH (PUBHKW,
MIOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHbBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIIGHKY HOBBIM CHTYyaIlUsIM, BHOCUTh KOPPEKTHBBI B JICATCIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIHTATOB IIEIISIM;

BJIAJICTh HABBIKAMU MTO3HABATEIILHON PEIICKCUU KaK OCO3HAHMS COBEPIAEMbIX
JNEHCTBUN U MBICIIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTaTOB U OCHOBAHHMIA;

WCIOJIB30BATh IPUEMBI pedIICKCUU JTsl OLIEHKH CUTYaIlUd, BHIOOpA BEPHOTO
pEIICHUS;

YMETh OIICHMBATh PHUCKH M CBOCBPEMEHHO NPHHUMATH PEIICHUS IO HX
CHWKCHUIO; TTPUHUMATh MOTHBBI U apTyMEHTHI IPYTHX NP aHAIIU3E PE3yJbTaTOB
JeSTeIbHOCTH; IPUHUMATh Ce0s1, TOHUMAasi CBOM HEIOCTATKH U JOCTOMHCTBA,

MpUHUMATh MOTHBBI W apPryMEHTHl JPYTUX TPU aHAIW3€ pe3yIbTaTOB
JeSTebHOCTH; IPU3HABATH CBOE MPABO U MIPABO APYTUX HA OIIHUOKH.

B mporecce MOCTHMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHSI IIPOTPAMMBI
no (Gu3MKe JISI  YPOBHS CpPEAHEro 0O0mero o6pa3oBaHus y OOyYaromuxcs
COBEpIICHCTBYETCS AMOITMOHAIILHBIN WHTEJUICKT,

Ipernoaraiumi chopMrupoBaHHOCTS:

CaMOCO3HAHMS, BKIIOYAIOIICTO CIOCOOHOCTh MOHHUMATh CBOE HMOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HAIIPaBJICHUs Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cephl, ObITh
YBEpPEHHBIM B ceOe;

CaMOpPETyJIMPOBAHUs, BKJIIOYAKOMIETO0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJACHUE, CIOCOOHOCTh aIalTUPOBATHCSA K SMOIIMOHATIbHBIM
U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMK, BKJIIOYAIONMICH CTPEMJICHHE K JOCTHKCHUIO LEIU U
yCIeXy, ONTHMHU3M, HWHULIHMATUBHOCTb, YMEHHME JECHUCTBOBATb, HCXOAS M3 CBOMX
BO3MO>KHOCTEH;

SMIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHHMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YUYUTHIBATH €T0 MPU OCYIIECTBICHUH OOIIECHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COIEPEIKUBAHUIO;

COITMATIbHBIX HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS
C IPYTUMHU JIIOJIbMH, 3a00TUTHCS, MPOSIBIITH HHTEPEC U pa3peniaTh KOHPIUKTHI.

INPEIAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 kiacce npeiMeTHbIE pe3ysbTaThl HA 0A30BOM YpPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUMN:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUH
COBPEMEHHOM HAy4YyHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON JEATEIIBHOCTH JIFOEH;



YUUTHIBaTh TPaHMUIIBI  TIPUMEHEHUS  M3YYEHHBIX  (U3MYECKUX  MOJEJICH:
MaTepualibHasi TOYKa, WHEpIHaIbHAas cHCTeMa OTCYETa, aOCONIOTHO TBEPIOE TEJO,
UJCAIBHBIA Ta3, MOJEIU CTPOEHHUs TIa30oB, XUAKOCTEH W TBEPIABIX TeEJ, TOYECHHBIN
AIIEKTPUYECKU 3apsij IPU PELICHUH (PU3NYECKUX 3a]1aY;

pacrno3HaBaTh (PU3UYECKHE SIBICHUSA (IIPOLECChl) M OOBSCHATH MX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA U
AJIEKTPOJUHAMUKHI: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUIKEHHE,
CcBOOO/IHOE MaJICHUE TeN, [BHUKEHUE II0 OKPYXKHOCTH, HMHEpLUs, B3aUMOJEICTBUE
ten, aup@ys3us, OpOyHOBCKOE ABMIKEHUE, CTPOCHHE KUIAKOCTEH M TBEPIBIX TEII,
U3MEHEHHEe 00bEMa Teln NpU HarpeBaHUM (OXJAXACHHH), TEIJIOBOE paBHOBECHE,
UCIIapeHue, KOHACHCalus, IUIaBIeHUE, KPUCTAIIN3ALMS, KUIIEHHE, BIIa)KHOCTh BO3/lyXa,
NOBBIIICHUE N1aBJICHUS Ta3a MPU €ro Harpe€BaHWM B 3aKPBITOM COCYZE, CBSI3b MEXKIY
napamMeTpaMM COCTOSIHHS Ta3a B M30IIPOLECCax, IIEKTPU3aLUs Tell, B3aUMOJICHCTBUE
3apsI0B;

ONMKCHIBATH MEXAHUYECKOE JBUXKEHUE, UCIONb3ys (U3HUYECKUE BEIMYMHBIL:
KOOpJIMHATA, MyTh, NIEPEMEILIECHHUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CHJIA, UMITYJIbC
Tena, KUHETUYECKas »JHEprus, IOTEHIUalbHas J3HEpPrusi, MexXxaHuueckas padoTa,
MEXaHUYECKasi MOIIHOCTh; IPU ONUCAHUM MPABUIBHO TPAKTOBaTh (PU3NUYECKUN CMBICI
UCTIOJb3YEMbIX BEIUYMH, HX OOO3HAYEHUS] W EIUHUIBI, HaXOIuTh (HOpPMYIIHI,
CBSI3BIBAIOIME JIAHHYI0 (PU3NYECKYIO BEJIMYMHY C JPYTUMHU BEJIWYMHAMM;ONNCHIBATH
U3yYEHHbIE TEIJIOBBIE CBOICTBA TEN U TEIUIOBBIE SIBJICHUS, MCHOJIb3Ys (U3NUYECKUE
BEJIMYMHBL:  JaBJI€HUE ra3a, TeMIeparypa, CpeaHssi KUHETHYeCcKas DJHeprus
XAa0TUYECKOTO0  JIBMOKEHUS MOJEKYJ, CpPEIHEKBAJpaTU4YHAas CKOPOCTb  MOJEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsI JHEPrus, pabora rasza, KodO(PHUIIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOTO JABUTATENS; NMPU OMUCAHUU NPABWIBHO TPAKTOBATh (PU3MUYECKUN
CMBICJ UCHOJb3YEMBIX BEIMYMH, UX OOO3HAYEHMs] U €AUHMIIBI, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMHU BETMUMHAM;

ONKCHIBATh M3YyYECHHBIC JJIEKTPUUYECKUE CBOKCTBA BEUIECTBA W JJIEKTPUYECKUE
ABJICHUS (TIPOLECChI), HUCHOJb3Yyd (U3UYECKUE BEIIMYUHBI: 3JIEKTPUUYECKUU 3apsij,
AIEKTPUYECKOE T0JIE, HANPSIKEHHOCTh NOJISI, MOTEHLUHMAJ, Pa3HOCTh IOTEHIHAJIOB;
P OMMCAHUU MIPABUIIBHO TPAKTOBAThH (PU3MUECKUN CMBICIT UCTIOIb3yEMbIX BEIUYUH, UX
0003HaYEHUs1 U €JUHULbI; YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIIME JTAHHYIO (PU3UUYECKYIO
BEJIMYMHY C APYTMMH BEIIMUYNHAMU;

aHAJIM3UPOBATh (PU3MUECKHE MPOLIECCHI U SIBICHUSA, UCTIOIb3YS PU3NUECKUE 3aKOHBI
Y IPUHLMUIBL 3aKOH BceMupHoro tsarorenus, I, II m III 3akonel HeroToHA, 3aKoH
COXpPaHEHUS MEXaHUYECKOM DJHEPruu, 3aKOH COXPAHEHMs] HMITYJbCA, ITPUHIMUIL
CYNEpIO3ULIMA CHWJI, TPUHLMI PABHONPABHUS HWHEPLHUAIbHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHUS BELIECTBA, Ia30BbIC 3aKOHBI, CBA3b
CpeIHel KHWHETHYECKOW SHEPTrUu TEeIJIOBOIO JIBIKEHHUS MOJIEKYJ C aOCOJIIOTHOM
TEeMIIepaTypol, MepBbI 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHEHUS DJIEKTPUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3ToM pazinyaTrh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €To
MaTEMaTUYECKOE BhIPAKEHUE U yCIOBUS (IPpaHUILIbl, 00JIaCTH) NPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHIIMIBI JEHCTBUSA MAIWH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; paziuyarh YCIOBUS HX O€30MacHOr0 HCIOJIb30BAHUSA B IOBCEIHEBHOU



KU3HU;

BBIMOJIHSTh AKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3UUECKUX SIBICHUH U IIPOLIECCOB
C HUCMOJb30BAaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEpPEHUH, IpHU 3TOM (OPMYyIUPOBATH
npobiieMy/3afjady W TUNOTE3Y Y4eOHOro OJKCHEPUMEHTa, coOHUpaTh  YCTaHOBKY
U3 TIPEJIOKEHHOT0 000PY0BaHUS, TPOBOAUTD OMBIT M (OPMYITUPOBATH BHIBOIBI;

OCYUIECTBJIATH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIIUYUH, [IPU 3TOM
BbIOMpaTh ONTUMANbHBIA CHOCOO HM3MEPEHHS U HCIOJIb30BATH W3BECTHBIE METOIbI
OLIEHKH MOTPEUIHOCTEN U3MEPEHU;

MCCJIEeI0BATh 3aBUCUMOCTH MEXIYy (PU3NUECKUMU BEIMYMHAMU C UCHOJIb30BAHUEM
OPSIMBIX U3MEPEHHH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATh PE3YyJIbTaTh
MOJIYYEHHOW 3aBUCHUMOCTU (PU3MUYECKUX BEIMYMH B BUJE TaOIULl U TpaduKoB, IenaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAHMUS;

co0roaTh npaBuiia 0€30MaCHOrO TPyAa IIPY MPOBEIECHUU HCCIEA0BaHNN B paMKax
y4e€0HOr0 3KCHEPHUMEHTa, y4eOHO-UCCIIEOBATENbCKOM U TNPOEKTHOW JEATEIbHOCTH
C MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U J1aA0OPATOPHOT0 000PYIOBAHUS;

pemaTh pacy€THHIE 33Ja4u C SBHO 3aJaHHON (U3UYECKON MOJAENBIO, UCHOJb3Ys
¢u3nyeckue 3aKOHbI U IPUHLIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJJaul BbIOUpATh

(U3UYECKYI0 MOJIeNb, BBIACIATh (PU3NUECKHUE BEIUYUHBI U (HOPMYIIHI,
HEeoOXoauMble sl €€ peIIeHUs, IPOBOJAUTH pPacu€Thl W OIEHUBATH PEATbHOCTH
MOJTYYE€HHOT'0 3HaYeHUs (PU3UIECKON BEJIMUHHBI;

pelath KayeCTBEHHBIC 3a/1a4uM: BBICTPaWBaTh JIOTUYECKH HEMPOTHBOPEUUBYIO
LEMOYKY pAaCCYKICHUW C ONOpPOM Ha H3YUYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3UYECKHe SIBICHNUS,

HCIIOJB30BaTh IMPHU PEIICHHH YYeOHBIX 3a7ad COBPEMEHHBbIC HH(OPMAIIMOHHBIC
TEXHOJIOTUU [IJI1 TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALMU W MPEACTaBICHUS
y4eOHOM 1 HAyIHO-TIOMYJIIPHON HHGOPMAITUHU, TIOJIYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATH MOTyYaeMyr0 HH(POpMaIIHIO;

MPUBOJUTHh TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, 0OBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TCXHUKH H
TEXHOJIOTUH;

WCIIOJIB30BaTh TEOPETHYECKHE 3HAHMS 10 (U3MKE B TIOBCETHEBHOM JKM3HU
1 obecriedeHus: 0€30MacHOCTH TpU oOpallleHUH ¢ TpHOOpaMU U TEXHHYECKUMH
YCTPOMCTBAMHM, ISl COXpaHEHUsI 3J0POBbsI U COONIOJECHUS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOUIEH CPEJIE;

paboTaTh B TPYIIE C BHIMOJIHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, MIIaHUPOBATh
paboTy Tpynmbl, palMOHAIBHO paclpeieisaTh O0sS3aHHOCTH W INIAHUPOBATH
JEATEIbHOCTh B HECTAHAAPTHBIX CUTYalMAX, aICKBATHO OIECHMBATh BKJIAJA KaXIOTO
U3 YYACTHUKOB TPYIIINbI B PELICHUE paccMaTpUBaeMOM MPOOIIEMBbl.

K xoHmy oOydenust B 11 kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojb U MecTOo (U3UKU B (HOPMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B pPa3BUTUHU COBPEMEHHOW TEXHUKH U



TEXHOJIOTUH, B IIPAKTUYECKOW JEATEIbHOCTH JIFOAEH, LEJIOCTHOCTh W E€IUHCTBO
bu3HUecKoil KapTUHBI MUPA;

YYUTBIBATh TPAHUIBI TPUMEHEHUS] M3YUYEHHBIX (U3UYECKUX MOJIETeH: TOYCHUHBIH
AIEKTPUYECKUHN 3apsifl, JIyd CBETa, TOUCUHBIN MCTOYHUK CBETA, SiICPHASI MOJAEIh aTOMa,
HYKJIOHHAs MO/JIeJIb aTOMHOTO sI/ipa MpHU pelieHnr (PU3nuecKkux 3ajay;

pacrio3HaBaTh (U3UYECKHE SIBJICHHUS (MPOIECCh) U OOBSICHATH HUX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMUKM W KBAHTOBOW (DUBMKHU: DJIEKTPUYECKas IPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XHMMHMUYECKOE, MAarHMUTHOE JEWCTBUS TOKAa, B3aUMOJICUCTBHE
MarHuTOB, AJEKTPOMArHWTHAsE UHAYKIUSA, JEHCTBUE MArHUTHOTO IMOJIS Ha MPOBOJHUK
C TOKOM U JBWXKYIIMWACA 3apsll, OJJIEKTPOMarHUTHBIE KOJeOaHWUS U  BOJIHBI,
NPSIMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, OTPAKEHHE, MPEIOMIICHUE, UHTEPPEPEHIIMS,
mudpakiuus W TOJSpU3alMs CBETa, AUCHEepcHus cBeTa, (OTOIIEKTPUUYECKUU IPheKT
(boTo3ddexT), cBeToBOE AaBiIeHHWE, BO3HUKHOBEHHE JIMHEMYATOrO CIIEKTpa aToma
BOJOPO/Ia, €CTECTBEHHAs M MCKYCCTBEHHAs PaJMOAKTUBHOCTH; OMMCHIBATH W3YUYEHHBIE
CBOMCTBa BemiecTBa (AJIEKTPUUYECKUE, MArHUTHBIC, ONTUYECKHE, DIEKTPUUYECKYIO
MPOBOJAUMOCTh PA3JIMYHBIX CpPEl) U DICKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI),
UCTIOJIb3Ys (PU3MYECKUE BEIMYMHBI: SJIEKTPUUYECKUN 3apsif, CUjla TOKA, JIEKTPUUYECKOE
HaIpsDKEHUE, IIEKTPUYECKOE CONPOTHUBJIEHUE, pPa3HOCTh NOTEHIHAJIOB,
AIEKTPOJABIKYIIAS CUJia, paboTa TOKa, MHIAYKIMS MarHUTHOTO MOJIsA, CHila AMIiepa, cuja
JlopeHnia, MHIYKTUBHOCTh KATYUIKHU, SHEPTHs 3JIEKTPUYECKOIO0 M MArHUTHOTO TOJEH,
NEPUOJ M YacToTa KoJeOaHWW B KOJeOATeIbHOM KOHTYpE, 3apsA]l UM CHJIa TOKa B
poliecce TapMOHUYECKHX AJIEKTPOMATHUTHBIX KoJeOaHWil, (POKYCHOE pacCTOSIHUE U
OTTHYECKasi CWja JIMH3BI, NPU OMHCAHUHM TPABUIHLHO TPAKTOBATH (DU3UYECKUN CMBICIT
UCIIONb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U E€IUHHUIIBI, YKa3blBaTh (HOPMYIIbL,
CBS3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEJIMUYMHY C IPYTUMHU BEIMYUHAMU;

OMKCHIBATh U3YUYEHHBIC KBAHTOBBIC SIBICHUS W MPOLIECCHI, UCTIONB3Ys (hU3nIecKre
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M YaCTOTa CBETA, YHEPTHUs
¥ UMITYJIBC (OTOHA, IEPUO/] TTOTypaciaga, SHEPTUS CBSI3U aTOMHBIX sIJIEp, TPU OMMCAHUN
IPaBUJIBHO TPAKTOBATh (PU3HMUECKHUI CMBICI HCITIOIb3YEMBIX BEJIUYHH, UX 0003HAUYEHHUS U
CIMHMIIBI, YKa3bIlBaTh (OPMYJIbI, CBS3bIBAIONIME JaHHYI0 (U3HUYECKYI0 BEIUYHUHY
C IPYTHMH BEIMYMHAMU, BEIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIHHBL;

aHAIM3UPOBATh (PUIUYECKUE MTPOLIECCH U SIBJICHUS, HUCIOIb3Ys (PU3NUECKUE 3aKOHbI
U MPUHIUIBE: 3aKoH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapaIeTbHOTO COSAMHEHUS
IIPOBOJHUKOB, 3aKOH JIxoyns—JleHna, 3aKOH AJIEKTPOMAarHMTHOM WHIYKIHWH, 3aKOH
OPSIMOJIMHEMHOTO  paclpOCTPAHEHUsS CBETa, 3aKOHbl OTPaKEHUS CBETa, 3aKOHBI
IpEIOMJICHUSI CBETa, ypaBHeHUE ODWHINTEeHHa s GoTtorddexTa, 3aKOH COXpAHCHUS
SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAaHEHHUS AJIEKTPUUECKOro 3apsja,
3aKOH COXpaHEHHUs MaCCOBOT0 YHCIIa, MOCTYNaThl bopa, 3aK0H pagnoakTUBHOTO paciaja,
Opyd 3TOM pa3iuyarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTHYECKOe
BBIPAKEHUE U yCIOBUS (TPpaHUIIbI, 00JaCTH) TPUMEHUMOCTH;

ONpENENATh HAIMpPABICHUE BEKTOpPAa WHIYKIMM MAarHUTHOTO TOJS MPOBOJHUKA
C TOKOM, cuJjibl AMmnepa u cuiibl Jlopenna;

CTPOUTHh M OINMUCHIBATh U300pa)kKeHHE, CO3aBAEMOE€ IUIOCKUM 3€pKajioM, TOHKOM



JIMH30M;

BBIIOJIHSTH AKCIIEPUMEHTBHI 110 UCCIIEI0BAHUIO (PU3NUYECKUX SIBJICHUN U MPOLIECCOB
C HUCIIOJIb30BAaHUEM IMPSAMBIX, U KOCBEHHBIX W3MEPEHUW: MpU 3TOM (POpMYJIHPOBATH
npobsieMy/3afjady W TUIOTE3y Y4YeOHOro OSKCIEPUMEHTa, COOMpaTh  YCTAHOBKY
U3 IPEJI0KEHHOr0 000PY0BaHUS, TPOBOAUTD OMBIT U (OPMYIUPOBATH BHIBOJIBI;

OCYUIECTBJISATH MPSMbIE U KOCBEHHbIE U3MEPEHUSI PU3NYECKUX BEIMYUH, IPU 3TOM
BbIOMpaTh ONTUMAJbHBIA CHOCOO HM3MEPEHHS M HCIOJIb30BaThb HM3BECTHBIE METO/bI
OLICHKU IOTPELIHOCTEN U3MEPEHHUI;

UCCIIEIOBATh 3aBUCHUMOCTH (U3NYECKUX BEIUYMH C HCIOJIB30BAHUEM MPSMBIX
U3MEpPEHMM: TIpU STOM KOHCTPYMpOBAaThb YCTAHOBKY, (UKCHUPOBATH pE3yJbTAThI
NOJIYYEHHOW 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BUJE TAOJIHIl U rpapuUKOB, I€IaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIEI0BAHN,

coOJTI01aTh TIPaBMIIa OE30MACHOTO TPY/Ia MPH MPOBECHUH MCCIICTIOBAHNUN B PaMKax
y4e0HOTO DJKCIEPUMEHTa, y4eOHO-MCCIICIOBATEIHLCKON M TPOCKTHOW AESITEIbHOCTH
C MCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JTa0OPaTOPHOTO 000PYIOBAHNS,

pemarh pacd€THBIC 3a/1a4d C SIBHO 3aJaHHON (PU3MUYECKOW MOJENBI0, MCIIOIb3YS
dbu3nYecKrue 3aKOHBI W TPUHIUIBI, HA OCHOBE aHajIn3a YCJIOBHS 3a/ladyd BBIOMPATH
(bU3HYECKYI0 MOJIENb, BBIACIITH (PU3NUECKUE BETUUHHBI U POPMYIIbI, HEOOXOTUMBIE TSI
e pemeHus, TPOBOIUTh PACUYEThl M OICHUBATh PEaJTbHOCTHh IMOJYYCHHOTO 3HAYCHUS
(U3NYECKON BEIIMUNHBI;

pemaTh KadeCTBEHHBIE 3aJadyd: BBICTPAWBATh JIOTHYECKH HEMPOTUBOPEUHBYIO
IEMOYKY PpACCYXJACHUI C OMOpod Ha H3yYCHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYECKHE SIBJICHNUS,

MCIIOJIB30BaTh TMPHU PEIICHUH Y4YeOHBIX 3a/ad COBpPEMEHHbIE WH(MOPMAIIMOHHbBIE
TEXHOJIOTUHA JUIsI TIOWCKA, CTPYKTYpHUPOBAHUS, HWHTEPIPETAIMA M TPEICTABICHUS
y4eOHOW M HAyYHO-TIOMYJIAPHOM HH(OPMAITUH, ITOTYYEHHON U3 pPa3INYHbIX HCTOYHUKOB,
KPUTUYIECKU aHATU3UPOBATH MOJTyIaeMy0 HHGOPMAIIHIO;

OOBSCHATHh TPHUHIIMIBI JESHCTBHUS MAIWH, TPUOOPOB M TEXHUUYECKUX YCTPOWCTB,
pasznuyaTh yCIoBUs UX 0€30MaCHOTO UCIIOIB30BAHUS B IOBCEIHEBHON KU3HH;

MPUBOJNTHh TPUMEPHI BKJIAJa POCCHUHCKHX U 3apyOekKHBIX YUYEHBIX-(DH3UKOB
B Pa3BUTHE HAYKH, B 00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

WCIIOJIB30BaTh TCOPETUUYCCKUE 3HAHHMS TO (U3UKE B IMOBCETHEBHOH JKH3HU
Uit obecriedeHus: 0e30MacHOCTH MpU OOpaIieHuH ¢ MpuOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JJII COXPAHEHUS 370pPOBbSI M COOJIFOJCHHS HOPM JKOJOTHYECKOTO
MOBECHUS B OKPYIKaIOIIEH cpeie;

paboTaTh B TPYIIE C BHITOJTHCHUEM PA3TUYHBIX COIMAIBHBIX POJICH, TUTAaHNPOBAThH
paboTy TpyHmbl, pPAMOHAIBLHO PpACHIPEACNATh OO0S3aHHOCTH U IUTAHHPOBATH
JeSITETPHOCTh B HECTAH/IAPTHBIX CUTYyaIMsIX, aJCKBATHO OIICHWBATh BKJIAJ] KaXKIOTO
U3 YYaCTHUKOB TPYNIIBI B PEIICHUE PacCMAaTPUBAEMOM TTPOOIIEMBI.



/o

Tema yueOHOro 3ansaTHs, pasaena

Komm
4yecT
BO
Jaco

SOP/LIOP

10 kaacce

Pazngen 1. ®u3uka u MeTOAbl HAYYHOT' 0
MO3HAHUA

BBOIHBIN HHCTPYKTaX IO OXpaHE TPya.
Uto n3yuaet ¢puszuka. Gusnueckue
sByieHust. HaOI101eHusl U OMbITHI

https://www.yaklass.ru/p/matematika/
5- klass/naturalnye-chisla-13442

Pa3nen 2. Kunematuka

MexaHndeckoe JABHKCHHUC, BUAbI
I[BH)KCHHﬁ, Cr0 XapaKTCPUCTUKMU.

https://www.yaklass.ru/p/matematika/
5- klass/naturalnye-chisla-13442

PaBHOMepHOE nBrkeHue Ten. CKOpOCTb.
YpaBHEeHHE paBHOMEPHOTO JIBUXKEHUSI.
['pacduku npsIMOTUHEWHOTO
PaBHOMEPHOTO JIBUKEHUS.

https://www.yaklass.ru/p/matematika/
5- klass/naturalnye-chisla-13442

CKopoCTh ITpU HEPABHOMEPHOM
JBMKEHUN. MTHOBEHHAsi CKOPOCTb.
Cnoxenue ckopocteit. [Ipssmonuneitnoe
PaBHOYCKOPEHHOE JIBUKECHHUE.

PaBHOMEpHOE IBUKEHUE TOUYKH 1O
OKPYKHOCTH

IIepBHUYHBIN HHCTPYKTAXK IO OXPaHE
TpyZa Ha paboueMm Mmecte. JTabopaTopHas
pabora Nel «M3yuenue nBu>KeHUs Tena
110 OKPY>KHOCTH

https://www.yaklass.ru/p/matematika/
5- klass/naturalnye-chisla-13442

Kontponwsnas pa6ora Nel mo teme
«Kunemartukay

https://www.yaklass.ru/p/matematika/
5-klass

Pa3nen 3. Jlunamuka

9y

AHanu3 KOHTPOJbHOM pabOThI U
koppekuus Y Y /1. B3aumonerncrsue ten
B Ipupoje. SABieHne NHEPIUH.
NuepunanbHble CUCTEMbI OTCYETA

IToHsiTHE CUJIBI KAK MEPBI
B3aUMOJICUCTBUS TeJ. [IepBbIi 3aKOH
Herorona.

10

Bropoyi u Tpernii 3akoH HproTOHA.

11

[TpuHmn otHOCUTENBLHOCTH [anuies.

https://www.yaklass.ru/p/matematika/
5-klass

12

SIBnenue tarorenus. [ paBUTalinOHHbBIE
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CHJIBbL. 3aKOH BCEMUPHOTO TATOTEHMUS.
IlepBasg kocMHu4eckas CKOpocThb. Bec
tena. HeBecomocTh

13

Cwibl ynipyroctu. Cuiibl TPEHUSL.

14

ITepBUYHBIN HHCTPYKTAXK MO OXPaHE
Tpyla Ha pabouem mecte. JTabopaTopHas
pabota Ne2 «M3mepenue KECTKOCTH
MIPY>KUHBD

15

IlepBUYHBIN HHCTPYKTAXK 110 OXpPaHe
Tpyaa Ha paboueMm mecte. JlaGoparopHas
pabota Ne3 «M3mepenue ko3ppuumreHra
TPEHUS CKOJIBKSHUSD)

https://www.yaklass.ru/p/matematika/
5-klass

16

IIepBUYHBIN UHCTPYKTAXK 110 OXpPaHe
TpyJa Ha paboueMm mecte. JTabopaTopHas
paborta Ne4 «M3yueHue nBUKEeHUs Tena,
OpOILLIEHHOTI'O TOPU30HTAIBLHOY

Paznen 4. 3akoHBI COXpaHEHUSI B MEXAHUKE

17

Nmnynbc MaTepuaibHOM TOUYKH.
NMnynbe cuiisl

18

3aKOH COXpaHEHUs UMITYJIbCa

19

PeaktuBHOE nBmxenwue. Pemienue 3agaq
ga 3CU

20

Pabora cuiibl. MOIIHOCTE.
MexaHuueckasi SHEeprus Tea:
MOTEHIUAJIbHAsI U KHHETHUYECKasl.

21

3akoH COXPAHCHHUS DHCPIUH B MCXAHHUKC.

22

IlepBUYHBIN HHCTPYKTAXK 110 OXpPaHe
TpyZa Ha paboueMm Mmecte. JTabopaTopHas
pabota Ne5 «M3yuenue 3akoHa
COXPaHEHHUsI MEXAHUYECKOU IHEPTUN»

23

Kontponbnas padora No2 no teme
«JluHamuka. 3aKOHbI COXpaHEHUS B
MEXAHUKE

Pa3nea 5. Craruka

3y

24

AHanu3 KOHTPOJIbHON PabOTHI U
koppekuus Y Y/l. PaHoBecue
MaTEePHUATFHOU TOYKH U TBEPAOTO TeJa.

25

Bunbl paBHOBecHus. Y CIIOBUSA
pPaBHOBECUS

26

IIepBUYHBIN UHCTPYKTAXK 110 OXpPaHe
TpyZa Ha paboueMm mecte. JTabopaTopHas
pabota Ne6 «M3yueHue paBHOBeCuUs Tena
10/ AEHCTBUEM HECKOJIbKUX CHII»

Pa3zagen 6. OcHOBEI
TUIPOMEXaHUKHU

24

27

JlaBinenue. 3akoH nackajus. PaBHoBecue
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KHMIKOCTHU M ra3a

28

3akoH Apxumena. [lnaBanue ten

Pa3znes 6. OCHOBBI THAPOMEXAHUKH

2y

29

I[aBJ'IGHI/Ie. 3akoH nackajs. PaBHoBecue
KHNJIKOCTH M I'a3a

30

3akon Apxumena. [lnaBanue ten

Paznen 7. MoJsiekyJasipHoO-
KHHETHYEeCKasli TeOpHus

10 g

31

AHanu3 KOHTPOJbHOM pabOThI U
koppekuus YY/l. Ctpoenue BemecTna.
Monekyna. OCHOBHBIE MOJIOKEHUS
MKT. DkcnepumMeHTaIbHbIE
JIOKA3aTEeNbCTBA OCHOBHBIX IIOJIOKEHUI
MKT. BpoyHOBCKO€ NBUKEHHUE

32

Macca MOJICKYJI. KomnnuectBo BCIICCTBA.

33

CuJipl B3aUMOJICHCTBUS MOJICKYJL.
CTtpoeHue XUJAKUX, TBEPIbIX,
ra3000pa3HbIX Tell.

34

Nneanpabeiii Ta3 B MKT. OcHoBHOE
ypaBHenne MKT

35

Temneparypa. TemioBoe paBHOBECHE.

36

YpaBHeHHe COCTOAHUA UACAIIBHOI'O I'a3a.
["'a30BBIC 3aKOHBI

37

IlepBUYHBIN HHCTPYKTAXK 110 OXpPaHe
Tpyaa Ha pabouem mecte. JlTaGoparopHas
paborta Ne7. «OnpITHAs MTOBEpPKa 3aKOHA
I'eir-JIroccakay»

38

Hacpimennsiii nap. 3aBUCHMOCTD
JTABJICHUS HACBIIIEHHOTO 1apa OT
temneparypsl. Kunenue. Mcnapenne
JKUJKOCTH.

39

BrnaxHocTs BO3JyXd U €C USMCPCHHUC

40

Kpucramnmueckue u amopdHbIe Tea

Pa3znes 8. OcHOBBI TEPMOAMHAMMKH

74

41

Buytpennss sueprusi. Pabora B
TEPMOJIMHAMHUKE

42

KomnuecTBO TEILUIOTHL. Y AeibpHAd
TEILUIOEMKOCTb.

43

IlepBbIli 3aKOH TEPMOAUHAMUKH.
Pemenue 3a1au Ha TIEpPBBIN 3aKOH
TEPMOJUHAMUKHU

44

HeoOGpatuMocTh Mpo1ieccoB B MpUpoJie

45

[Tpyuauun aevicrBusa u KII1/[ tennoBbeix
IBUTATEIIEH.

46

Pemenue 3amay mo reme
«MonekynsipHast pu3uka.
TepMoanHaMuKa»
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47

KonTtponpnas padorta Ne3 no teme
«MomnekynspHas pu3uKa.
TepMmoagnHaMuKa»

Paznen 9. DaekTpocraTuka

64

48

AHanu3 KOHTPOJIbHON PabOTHI U
koppeknus Y'Y /1. Uro takoe
anekTpoanHaMmuka. CTpoeHHue aToMa.
DJEKTPOH. DIIEKTPUUECKUN 3apsa] U
3JIEMEHTApHbIEC YaCTULIbl. 3aKOH
COXpaHEHMS IJECKTPUUECKOTO 3apsiaa.
3akoH KynoHna.

49

Dnekrpuueckoe nose. HanpsxkeHHocTh
BIIEKTPUYECKOTO 1oJisl. [IpuHinm
cynepno3unuu nojiei. CUiIoBbIe JIUHUHA
DIEKTPUYECKOTO MO

50

Pemenue 3aJa4 Ha HAaXO0XKJICHHC
HAIIPsOKCHHOCTH JJICKTPHUYICCKOT'O ITOJIA

51

IToreHnmanpHas SHEPTrUs 3apPSIKEHHOTO
TeJa B OJHOPOJHOM
BJIEKTPOCTATUYECKOM MOJIE

52

[ToTeHnman 3JI€eKTPOCTaTUUECKOTO TTOJIS.
Pa3nocTtps noreHmanos. CBsA3b MEXKIAY
HAIPSHKEHHOCTHIO U HATPSIKEHUEM.

53

Konnencaropsl. Haznauenue,
YCTPOMCTBO U BUJIbI

Pa3nen 10. 3aKoHBI MOCTOSHHOIO TOKA

64

54

DJEeKTPUUECKU TOK. Y CIIOBUS,
HEO0OXOUMBIC JIJISI €TO CYIIIECTBOBAHHS.
3akon OMma ISl ydacTKa IeH.
[TocnenoBarenbHOE U MapajieIbHOE
COEJIMHEHHUSI MPOBOJTHUKOB

55

IIepBUYHBIN UHCTPYKTAXK 110 OXpaHe
TpyZa Ha pabouem mecte. JTabopaTopHas
pabora Ne8. «M3yuenue
IIOCJIEIOBATENBHOIO U NApaJIIEIBHOIO
COEAMHEHUS IPOBOJIHUKOBY

56

Pabora n MOIIIHOCTB ITOCTOAHHOI'O TOKa

57

DnekTpoaBrKyas cuia. 3akon Oma
JUISI TIOJTHOM LETTN

58

IIepBUYHBIN HHCTPYKTAXK IO OXpPaHE
TpyZa Ha paboueMm mecte. JTabopaTopHas
pabora Ne9. «M3mepenne D1C u
BHYTPEHHET0 CONTPOTUBIICHUS
HMCTOYHHKA TOKa»

59

Kontponwshas pa6ora Ned mo teme
«3aKOHBI TOCTOSIHHOTO TOKa»

Paznes 11. DieKTpu4ecKni TOK B

S5y
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Pa3IHYHbIX Cpeaax

60

AHanu3 KOHTPOJbHOM paboOThI U
koppekuus Y Y /1. Dnekrpuueckas

IMPOBOAMMOCTD pa3jINIHbIX BCIIICCTB.

3aBHCUMOCTb COIPOTHUBIICHUS
IIPOBOJIHUKA OT TEMIIEPATYpHI.
CBepX1poBOAUMOCTh

61

DJEeKTpPUYECKHUI TOK B
nojiynpoBoaHukax. [[pumenenue
MOJTYTIPOBOHUKOBBIX TPHOOPOB

62

DJNEKTPUUECKUN TOK B BAKyyMeE.
DJIEKTPOHHO-JTyueBasi TpyOKa

63

DIEKTPUYECKUN TOK B KUJIKOCTSIX.

3aKOH BJIEKTPOJIU3A.

64

DJIEeKTPUUYECKUN TOK B ra3ax.
HecamocToaATenbHbBIN U
CAMOCTOSITEJIbHBIN pa3psijibl.

Paznen 12. IloBTOopenune

65

IToBTOpEHNE

66

IToBTOpEHME

67

HTtoroBas KOHTpOJIbHasi paboTa

68

AHann3 KOHTPOJBbHOMN pabOTHI U
koppekuusa Y'Y Jl. O6ob6menue u
CHCTEMaTH3aIlus 3HAHUH 33 KypC
¢busuku 10 kacca

et | et | | ek

11kaace
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