AHHOTanus K padoueii nporpamme yueoHoro npeamera «®@usuka» 10-11
KJIACC YIJIyOJIEHHOT0 YPOBHS CpelHero oduero o0pa3oBaHusi

PaGouass mnporpamma yueObHOro mpeamera «®Puszukay (yriryOnEHHBIN
ypOBEHB) cocTaBieHa s oOydaromuxcs 10-11 kiacco Ha ocHoBe DeniepanbHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
YTBEPKAEHHOTO MpukazoM MunHuctepcTBa npocsemenns PO ot 12 asrycra 2022
roga No 732 «O BHeceHMM U3MEHEHMH B (QeaepanbHbli TOCYIapCTBEHHBIM
o0Opa3oBaTeIbHbIN CTAHIAPT CPEIHETrO 00IEro 0Opa3oBaHU»

PaGouas nporpamma cooTBeTcTBYeT TpeboBaHUsIM 00HOBIEHHbIX DPI'OC -
2022 K cTpyKType NporpaMm Io y4eOHbIM IpelMeTaM CpeaHeil 00pa3zoBaTeNbHON
IporpaMMbl 0011Iero 0Opa3oBaHUsl.

[Iporpamma cocTaBlieHa C UCIHOJIB30BAHUEM KOHCTpPYKTOpa pabodmx
nporpamm Ha caiite https://edso.ru/

[IporpamMma coep>KUT MOSCHUTEIBHYIO 3aIUCKY, TUIAHUPYEMbIE PE3yIbTaThl
OCBOCHUSI Y4EOHOr0 MpeaAMETa, COJECp)KaHUE YYEOHOro mpeaMeTa, TEMaTHYeCKOoe
IUTAHUPOBAHKE C YKA3aHHEM KOJUYECTBA YAaCOB, OTBOJMMBIX Ha OCBOCHHE KaXKIOU
TEMbI, OINHCAaHHE Y4YEOHO-METOIUYECKOr0 M  MaTepUaJIbHO-TEXHUYECKOTO
oOecrieueHusi 00pa3oBaTEIHLHOTO MPOIECCa.

PaGouas mporpamma peKOMEHAYETCS Yy4uTeasiM (U3UKH, MPErnoAaronum
npenmMet Ha yrayonéanom ypostae o ®I'OC COO - 2023 B 10-11 kiaccax. Obmee
YUCJIO YacoB, OTBEICHHBIX I M3yueHus usuku, coctamiser 340 yacos: B 10
kiacce — 170 gacos (5 yacoB B Henento), B 11 kimacce — 170 yacoB (3 yac B HEJEIO).

[Ipaktuueckue u nmabopaTopHble PabOTHl MPOBOIATCA C HCIOJIb30BAHHEM
000opyAOBaHUS IIEHTPA €CTECTBEHHO-HAYYHOM HarpaBieHHOCTH « Touka pocTay.

[Tpunoxenue: pabouas nporpamma o yueonomy npeamety «duszuka» 10-11 kiacc.


https://edso.ru/

MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

MunucrepcTBo o0pazoBanusi KpacHosipckoro kpas

Aavunuctpauus Ko3yiabckoro paiiona KpacHosipckoro kpas

MKOY "Kemuyrckasa COLI nmenn M.A. XineOHukosa'"

PACCMOTPEHO

neaarornt4ycCKumM
COBCTOM

ITpoTtokon Ne 7 oT «30»
aBrycra 2023r.

COI'JTACOBAHO

3aMeCTUTEIIEM
nupekropa no Y BP

H.b. Mep3nsakoBa
oT «30» aBrycra 2023r.

(ID 1332011)

YTBEPX/JIEHO

u.0. tupekropa MKOY
«Kemuyrckas COIII
nuMeHu M.A.
X1eOHUKOBAY»

E.B. BunbTok
ITpuka3z Ne 81 ot «31»
aBrycra 2023r.

PABOYASA ITPOI'PAMMA

yueOHoro npeaMmera «®u3nkay» (yriy0JéHHbINH YPOBEHb)

c. KykoBka 2023r.

s ooygaromuxcs 10 — 11 kmaccoB



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHO# 00pa3oBaTenbHON Mporpammel, ripeacrabieHHbIx B DI'OC COO, a Takxke
c yuérom denepanpHoii pabouedt mnporpammbl BocnuTaHus U Konmeniuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit denepanuu, peaau3yonmx OCHOBHbIE 00pa30BaTeIbHbIE MPOrPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCJIEeI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H,
JOTUKK  y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBieHUWE O MEJsAX, COAEpNKaHUM, OoOIen
CTpaTeruu OOy4YeHHUs, BOCIHUTAHHS U PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKy YriayOJIEHHOTO YPOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATLHON OpPUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUU JUIs
NPOSIBJIEHUS CBOMX HHTEJUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEH KasKIbIM
oOydJaromumMcsi, KOTOpble HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3NIUYHBIM  (PUBHUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIIUATBHOCTSIM.

B nporpamme 1o gusrke onpenenstoTcs miaHupyeMble pe3yabTaThl OCBOCHHS
Kypca (HU3MKH Ha YpPOBHE cCpeaHero oOmero oOpa3oBaHUs: JHWYHOCTHEIE,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOsn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKW TpeOOBaHMN K JUYHOCTHBIM,
METalpeMETHBIM ¥ TPEAMETHBIM pe3yJbTaTaM OOYYarolIMXCsS, OCBOUBIINX
mporpamMmy 1o (Gpu3uKe Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus Ha YrayOIEHHOM
YPOBHE, SIBIIIETCS CUCTEMHO-AESATEIIbHOCTHBIN OIXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (U3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YJICHUS;

cojiepkaHue yueOHoro npeamera «O@u3nka» mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
MCIIOJIb30BaHa YUUTENISIMU (DU3UKH J1JISI COCTABJICHUSI CBOUX PA00OUUX MPOTPaAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
MPEAOCTABISIET BO3MOXXHOCTH IS  pealiu3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
COXpaHEeHUs 00A3aTEIbHON YaCTH COAEPKAHUS Kypca.



®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KayecTBe y4eOHOTo MpeJMEeTa B LIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBIICHUM, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefenuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTEeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHUsI HOBBIX MaTEpPHAJIOB C 3aJaHHBIMU CBoOWcCTBaMu. M3yueHue ¢uzuku
BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHME €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyyaroierocsi, B popMUpOBaHNE YMEHHN MPUMEHATh HAYYHBIN METOJ MO3HAHUS
IIPY BBITIOJIHEHUU MU YYEOHBIX UCCIIEIOBAHUIM.

B ocHOBY Kkypca (hu3MKH Ha YpOBHE CpeJHEro 00111ero 00pa3oBaHus MOJ0KEH
pAn uaeH, KOTOPhIE MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €70 MOCTPOCHMUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBIS€TCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanus NpPeAnonaraeT HMCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

Hoesn npuknaonon nanpasnennocmu. Kypc dbusuku yrnmy0oaéHHOTO ypoBHS
MPEIIOIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTHYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MPEJACTABICHUA W COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBa, U
TE€XHOJIOTHH.

Hoea 3Ixonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
CONlepKaHMS, TOCBAMIEHHBIX DKOJOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHM, a TaKXKe OOCYXKICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue cofiepKaHusl MPOrpaMMbl 10 PU3UKE JOJKHO OBITh MOCTPOCHO HA
MPUHIUIIAX CUCTEMHO-AESATEALHOCTHOTO Mojaxoaa. [ pu3nku peanusaiusi 3TUX
MPUHIIMIIOB 0a3UpPyeTCS Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpoiecca. g yriayO0naéHHoro
YPOBHS — O3TO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCHEPUMEHTA,



BKJTIOYAIOMIETO (DPOHTATBHBIE YYCHUYECKHWE OMNBITHI NPHU HW3yYEHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crioco0a peanu3anuu GU3nYecKoro npakTukyma. B nmepBom ciyyae npakTUKyM
npoBoauTcst b0 B koHie 10 u 11 kimaccoB, nu0O MOCJE MEPBOrO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJIaccoB. BTopoit crocod — 310 mHTerpamust padbor
NPaKTHKyMa B CHCTEMY JIa0OpAaTOPHBIX pabOT, KOTOPBIE MPOBOATCS B IMpOIECCEe
u3ydyeHus paszaena (temsl). [Ipu sTom moj paboramMu MpakTUKyMa MOHUMAETCS
CaMOCTOSITETIFHOE ~ HMCCIEJOBaHHE, KOTOpPOE TMPOBOAMUTCA TIO0 PYKOBOJCTBY
CBEPHYTOro, 00001IEHHOTO BHJIa O€3 MOIIaroBo MHCTPYKIUHUH.

B mnporpamme mo ¢usnke cucTeMa YYCHHUYECKOTO OKCIEPHMEHTA,
nabopaTopHbIX pabOT W MpaKkTUKyMa MpeACTaBiIeHa €IMHBIM TepeuHeM. Bribop
TEMAaTHKH JJIs OTUX BHJOB YUYEHUYECKHX MPAKTHYECKHX PabOT OCYIIECTBISETCS
y4aCTHHKaMHU 00pa30BaTEIIBLHOTO MPOIIecca UCXOIs U3 OCOOEHHOCTEH MMOYypOYHOTO
TUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecreumBaeTcs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (M3MYECKUX BEJIMYUH W TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

bosbiiioe BHUMaHue yAeNIeTcsl peHIeHUI0 PacU€THBIX U KaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacUETHBIX 3a]]a4 IPUOPUTETOM SIBIISIFOTCS 33a4U C SIBHO 3aJ]aHHOM
¥ HESBHO 33JaHHON (PM3MUECKON MOJIEIBIO, MO3BOJISIONINE MTPUMEHSITh U3YUEHHbBIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfena Kypca, TaKk U HHTETrpHUPYs
NpUMEHEHHE 3HAaHUM U3 pa3HBIX pa3AesioB. JlJis KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBISIIOTCS  3aJlaHusl Ha OOBSICHEHUE/TIPE/ICKa3aHUue IPOTCKaHUS (U3UIECKUX
SIBJICHUH U TIPOLIECCOB B OKpY’Karollel >KU3HM, TpeOyromue BbIOopa Gr3MdecKon
MOJIETU JJI CUTYaIlMH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusiMmu ®I'OC COO k MaTepuaibHO-TEXHUUYECKOMY
obecrieueHuIo y4eOHOro mporecca Kype GU3uKu yriyoJ€HHOTO YPOBHS HA YPOBHE
CpeaHero oomero oOpa3oBaHUS JOJDKEH H3ydaTbCs B YCIOBUSX IPEIMETHOTO
kabuHeTa. B kaOunHere (U3UKM JOJDKHO OBITH HEOOXOAuMOE J1abopaTOpHOE
o0opyaOBaHUE JJIs BHITOJIHEHHSI YKa3aHHBIX B IPOrpamMMe 1Mo GU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX PadOT M pabOT MPAKTUKYMa, a TAK)Ke JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpanmoHHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMBbIX SIBICHUH ©  TPOLECCOB, OMIHMPUYECKAX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MPUMEHEHUH.

JlaGoparopHoe 00opyaoBaHUE ISl YYEHUUYECKHUX MPAKTUUYECKUX padoT
dopmupyeTcsi B BUIE TEMaTHUYECKUX KOMIUIEKTOB M OOECIEYMBAETCSA B pacyére



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsa. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUi.

OCHOBHBIMHM LIEJISIMHA U3y4€HUs (PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOy4YaloIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, Ppa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIEI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3Y4Y€HHUs OCHOB
CTpOEHUSI MaTepPUH U PyHTaAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpoBaHUE YMEHUN OOBICHATH SABJICHHS C UCTIOIB30BAaHUEM (PU3HUECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JIPYTHX
€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTUH;

pa3BuTHE peACTaBICHUN 0 BO3MO>KHBIX cdepax Oynyiein
npodeccuOHaIbHON /IESITeNIbHOCTH, CBSA3aHHBIX C (PU3MKON, MOATOTOBKAa K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUN 00 OOmMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznuecknx SBICHUA B TPHUPOAC W JUISI TPUHATHS MPAKTUYECKUX DPEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CTIOCOOOB PEIICHUS PA3TMYHBIX 33]1a4 C IBHO 33JJaHHOMN (hU3MIECKOM
MOJIETIbIO, 3a/lady, MOJPa3yMEBAIOIIMX CAMOCTOSITENIbHOE CO3AaHHE (U3NYECKOU
MOJIEIM, aJEKBaTHOM yCIOBHSAM 3aJayd, B TOM YHCIE 3aJad HHKEHEPHOIO
XapaKkTepa;

NOHUMaHHE (PU3UUYECKUX OCHOB U TMPHUHIMIOB JEHUCTBHUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIQJICHUE METOJIaMH CaMOCTOATENIBHOIO IIJIAHUPOBAHUS W TMPOBEACHUS
dU3MYEeCKUX DKCIIEPUMEHTOB, aHalud3a W HUHTepIpeTauud uHbOopMauumy,
OIpEJENIEHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yibTaTa;

CO3/IaHUE YCJIOBUM JJISI Pa3BUTHUA YMEHUW MNPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOM JESATENBHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodpecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3HKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yriyOn€HHBIA YpPOBEHB
u3ydeHuss ydeOHoro mpenmera «®Dusmka» Ha YpOBHE CpeaHEro O0OIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYAOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
0o0pa3oBaHus M0 CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIL.

Ha u3ydenue ¢puszuku (yrinyOn€HHbIA ypOBEHb) HA YPOBHE CPEAHETO OOLIETrO
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTa0OpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JENaeT BHIOOP
NPOBEACHHUS JITA0OPATOPHBIX pabOT W OMBITOB C YYETOM HHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. Hayunsiii MeToa no3HaHus U
METO/IbI UCCIIE0OBaHUS (PU3NUECKUX SIBICHUM.

DOKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionaenue u
AKCTIIEPUMEHT B (pu3HKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abcCoyifoTHas U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas KUIKOCTh, UJICAJIbHBIN Ta3, TOYCUHBIN 3apsi).
I'unoresza. @uU3nyecKuid 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PU3NYEcKas Teopusl.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HANPSHKEHUS B LIENU MOCTOSHHOTO TOKA MPU OMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1U(poBoil naboparopueit mo dusuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHHS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. TpaexkTtopus.

[Tepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHUE MAaTEpPHAIBHOM TOYKH, WX NPOEKIMM HA OCHU CHUCTEMbl KOOpJWHAT.
CnoxeHue nepeMeIleHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpauKH.

CBobOomHOE mazeHue. YCKOpeHHE CBOOOJHOTO majeHus. J[BHIKeHHE Tena,
OpOILIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepPUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnuentHoe  nBukeHue. J[BMKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTU. YTJOBas U JUHEWHas ckopocTh. llepumoa u udactora oOpaiieHwus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JBUKEHHE CHAPSIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEpE1aun, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenue naBmwkeHUs Tena, OpOIIEHHOrO TMOJ YIJAOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienne CKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE yTEH, TPACKTOPHIL, CKOPOCTEN ABUKEHUS OJHOTO U TOTO K€ TeJla
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PAaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HcenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

N3yuyenue nBUKeHNs Tea, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
O MpAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JaJbHOCTBIO IIOJIETA H
HA4YaJIbHOW CKOPOCTHIO TeJIa.

N3ydeHne IBHKEHMS Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH MEproAa OOpalleHUss KOHUYECKOIO0 MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [IlpuHImn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproToOHA 1151 MatepuaibHbIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOHOTO MaJIeHUs OT BBICOTHI HaJl
NOBEPXHOCTBHIO MJIAHETHI U OT reorpaduueckoi MUpoThl. [[BrkeHne HeOECHBIX Tel
U uX cnyTHUKOB. 3akoHbl Kemnepa. IlepBas kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuma TpeHUs CKOJbKEHUS U CUjla TPEHUS MOKOSI.
Koadumment tperus. Cuna conpoTUBICHUS IPU ABUKEHUH TeJa B KUIKOCTU WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOIO JIBHKCHUSI.

Hasnenue. I'mapocratuueckoe nasinenue. Cuna Apxumena.

TexHudeckne yCTpOWCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOAIIUITHUKH,
JIBHKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenune aBmkeHUs Tell B MHEPLMAIBHBIX U HEMHEPIHAIBHBIX CUCTEMAaX
OTCYETA.

IIpuHIHII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB Pa3sHOM MacChl € OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIEHUEM
MacChbl T€Jla Ha €ro YCKOPEHHE B MHEPLUATIBHON CUCTEME OTCUYETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHHSI U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenue paBHOJEUCTBYIONIEH CUJT TIPU JABUKEHUHM OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBMUKEHUS Opycka IO
HAKJIOHHOM INTOCKOCTH HA 3aJJaHHOE PACCTOSHHUE OT €ro MaccChl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXHUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

N3yuyeHnne ABUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEPE3
nErkuii OJIOK.

N3smepenue koadduirieHTa TpeHUsSI MO BEJIUYHMHE YIJIOBOro KoddduiuneHTa
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenue nBuxkeHUs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTymatenbHOe W BpamiaTeIbHOE JBHXKCHUE
TBEpAOro Teina. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Tenry. LleHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HEeyCTOMYNBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUYECKHE TMPOLECChl: KPOHIITENH,
CTPOUTEIbHBIN KpPaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne ycloBUI pPaBHOBECHS TBEPIOrO Tela, HWMEIOMIETO OCh
BpallCHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NmMnynsc MaTepuanbHOM TOUYKH, CUCTEMBI MaTepUAIbHBIX TOUEK. L{eHTp macc
CHUCTEMbI MaTEpUAIBHBIX TOUEK. Teopema O IBMKEHUH LIEHTpa Macc.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHME.

MoOMeHT umITynbca MaTepualbHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJSAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepuanbHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro neopMUpOBaHHON mNpyxkuHbL. [loTeHnmanbHas
SHEprud Teja B OJJHOPOJHOM I'PABUTAIIMOHHOM MoJe. [loTeHunansHas sHeprus tesna
B TPaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHyTpM U BHE Imapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymum A HUAEaTbHOM MKUJIKOCTH KaK CJEICTBHUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA MTUCTOJIET, TUPOCKOT, (PUTYPHOE KaTaHUE HAa KOHBbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NMOTEHUMAJIbHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3mepenune nmmyiibca Tesa no TOpMO3HOMY Iy TH.

N3mepenue cuiibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHEeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOICHCTBUU.

N3Mepenne KNUHETHYECKOW SHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazagea 3. MousiekyasipHas pu3uka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
onbITHOE 000cHOBaHuE. Juddy3us. bBpoyHoBckoe ABMkeHHE. XapaKTep ABUKECHUS
Y B3aUMOJCHUCTBUSA YAaCTHUI[ BElIEeCTBA. MoJENM CTPOEHHUs Ta30B, KUIKOCTEH H
TBEPABIX TE U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOroO ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
WJeaqTbHOM Ta3e C IIOCTOSIHHBIM  KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe
MIpeICTaBIIEHNE U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKONU TEOPUH UJICATTbHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEIMJIOBOTO ABMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydYeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u nccneqoBaHue H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIUIO0OMEHE MEXTy TOpsiueid U XOJIOTHON BOIOH.

N3ydeHne W30TEpMHUUECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHEmHNE 1 BHyTpeHHHE napaMeTpbl. [lapameTpsl
TEPMOJAUHAMHUYECKON CUCTEMbI KaK CpEHUE 3HAUCHUS BEJIMYMH, OMUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauwano TtepmoauHamuku. CamMOnpou3BOJIbHAS — pelakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PABHOBECHIO.



Mogens uleanbHOrO0 Ta3a B TEPMOJUMHAMHUKE — CHUCTEMa YpaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus MpUMEHUMOCTH 3TOM MOJIENU: HU3KAasi KOHIICHTPAIUsl YacTHIl, BBICOKHE
TeMIiepatypbl. BeipaskeHue a1 BHyTpEHHEH SHEPTHH OJTHOATOMHOI'O HJI€AIbHOTO
rasa.

KBasucraTuyeckue u HeCTaTUUECKUE TTPOIIECCHI.

DOnemeHTapHast padbora B TepMOJAMHAMUKE. Brruncnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaua  kak  cnoco®0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss  pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3TyYEHHUE.

KonnuectBo temotel. TemnoéMkocTh Tena. YjaelnbHas M MOJSIpHAs
TEIUIOEMKOCTH BeIeCTBA. YpaBHeHHe Maiiepa. YnaenbHas TeruioTa CropaHus
ToriuBa. Pacu€r KkommyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

[TepBriii 3aK0H TepMoauHAMUKH. BHyTpeHH s 2Heprus. KoimuecTBo TEMIoThI
U paboTa Kak Mepbl HM3MEHEHMs] BHYTPEHHEW SHEpPruu TEePMOJAMHAMHYECKOU
CUCTEMBI.

BTtopoii 3aKk0H TepMOAMHAMUKH [1J11 pAaBHOBECHBIX ITPOLIECCOB: YEPE3 3aJIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMHYECKON CUCTEMBI MPOXOAUT €IUHCTBEHHAS
aanabara. AGCOJIIOTHAs TeMIlepaTypa.

BTtopoii 3ak0H TepMOJIMHAMUKH /151 HEPaBHOBECHBIX ITPOIIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0MHOTOo Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHumne! gectBus TermnoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/Ibl.

TexHuueckne yCTpOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: XOJOIUIbHUK,
KOHJUITMOHED, AW3CIbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJIyYEHHUE CBEPXHM3KUX TEeMIepaTyp, YTWIM3ALMS «TEIJIOBBIX» OTXOJOB C
HCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIN3AIMS OMOOPraHUYECKOrO TOTUIMBA JIJIst
BBIPAOOTKH «TETUIOBO» M AJICKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aauadaTUYECKOM PACIIUPEHUU.

Bo3nymHoe orauso.

CpaBHEeHME yAETBHBIX TEINTIOEMKOCTEN BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEW SHEPTUU.

Hccnenosanue annabaTHOro mpouecca.



KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKYM.

N3mepenune yaenpHOU TENIIOEMKOCTH.

NccnenoBanne nporecca OCTBIBAHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPaTypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoobl.

[TapoobOpa3zoBanue u koHaeHcauus. Mcnapenue u kuneHue. Y aenbHast TerioTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachIlEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH U IaBJICHMS HACBIIIIEHHOTO Mapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEéMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TEMIIEPATyphbl KUTICHHS OT JIaBJICHUS B
AKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanuu TBEpHOro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue *KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JIMHEHHOE
pacipeHrue. AHTAQpMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacUIUPEHUs Tell (Ha KAaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJIOTUYECKHE IIPOLECCHI:  KUJKHUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunienune. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.

Kanunnsipuslie siBiaeHusl.

Moenn HEHBIOTOHOBCKOM KUJIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEM.

N3Mmepenue yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIEHHBIX I1APOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSIKEHUS.

N3mepenne moaynst FOHra.

UccnenoBanne 3aBucUMoOCTH  Jedopmaliii  Pe3UHOBOro  o0pasla ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auuss Tell W €€ MpOosBIEHUA. JJNEKTpUdyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, HOHMAIEKTPUKA U MOJYIPOBOJHUKHU.
DNeMEeHTapHBIN ANEKTPUUECKHI 3apsia. 3aKOH COXpPaHEHU AIEKTPUUYECKOTO 3apsiaa.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onektpuueckoe nosie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hamnpspok€éaHocts  amekTpudeckoro  moss.  [IpoOGubrit  3apsa.  Jluauum
HAIPSKEHHOCTHU AJEKTpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJis. Pa3HOCTh MOTEHUUATOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsia B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan snexkrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH TMOJS U Pa3HOCTHU
MOTEHIMANIOB [JIJIs1 3JIEKTPOCTAaTHUYECKOTO MOoJisA (Kak OJHOPOJAHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OecKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOHMKH B 3IEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3apsiI0B.

Jnsnexrpuku B BJIEKTPOCTATUYECKOM TOJIE. Jnsnnexkrpudeckas
MPOHUIIAEMOCTH BEUIECTBA.

Konpencarop. D1eKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE coeauHEeHNE KOHAEHCATOPOB. [locnenoBarenbHOe cOeqMHEHNE
KOHJICHCATOPOB.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reHeparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatudeckoro reueparopa (Bau ne ['paada).

[TpoBOHUKH B AIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSTHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsyKEHHOTO KOHJIEHCATOopa.

3apsiika v pa3psaKka KOHJIEHCATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOJEHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOH/ICHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIMO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHAEHCATOP.

Pacnpenenenue pPa3HOCTHU MOTEHIIMAJIOB (HaTmIpsKEHUS ) npu
MIOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTosHHBIN TOK.

VYcioBus CyleCTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. VMcTouHukun
toka. Hanpsixxkenune U u DJ1C £ .

3axkon Oma JiJig yyacTKa IeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COITPOTUBJIEHUS OJHOPOIHOTO
MPOBOJHHUKA OT €ro JJMWHBl W IUIOIIAAW MONEPEYHOTO CEYEHUsA. Y IEIBHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH [xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOTO0 TOKAa. TerioBas MOIIHOCTb, BbIAENIAEMas Ha
pe3ucrope.

OJ1C n BHyTpeHHEE CONPOTUBIICHUE NUCTOUHUKA TOKA. 3aKOH Oma J1sl TOJTHOM
(3aMKHYTOM) SJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTOSIHHOTO TOKA.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTMYECKHE TMPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUIECKOU SHEPTUM.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA OT HANPSKEHUS JJIs1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBJICHUS IUIMHAPUYECKUX MPOBOJAHUKOB OT JIJIUHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUS U MaTepuara.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MTOCTOSHHOM
HaIPSKEHHUU.

[Ipssimoe nzmepenne DJ]C. KopoTkoe 3aMbIkaHUE TaIbBAHUYECKOTO AJIIEMEHTA
U OLIEHKAa BHYTPEHHETO COMPOTUBIIEHUS.

Crnioco0ObI coeTMHEHUsT UCTOYHUKOB Toka, DJ]C GaTapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MOJOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIEHUS POBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIUBaHUS.

YBenuueHue npejaena u3MepeHus: amnepmMerpa (BoJbTMETPa).

M3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHHMYECKOTO 3JIEMEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKTY MOJOCAMHA UCTOYHUKA TOKA OT
CUJIBI TOKA B LEIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DJIEKTpUYECKass MOPOBOJAUMOCTb  PA3JMWYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJMMOCTh TBEPABIX META/UIOB. 3aBUCUMOCTH CONPOTHUBJIEHHS METAJLUIOB OT
temneparypsl. CBEpXIpOBOAUMOCTD.

DIIEKTpUYECKUH TOK B BaKyyMe. CBONCTBA JJIEKTPOHHBIX ITYYKOB.



[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnekTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DINIEKTpUYECKU TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOINOMA, CBETOMOI, FAIbBaHUKA, PAPUHUPOBAHUE MEIU, BbITUIABKA
AJIOMHUHMUS, DIEKTPOHHASI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAUMOCTH METAIIIIOB U MOIYIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga OJHOBAJIECHTHOTO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHHUS  TEPMOpE3UCTOpa  OT
TEMIIEPATYPBL.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

CniocoObl u3MepeHus: PU3NYECKUX BEIIMUMH C UCTIOIH30BAHUEM aHAIOTOBBIX U
MU(POBBIX HM3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEIIbHBIE MOTPEIIHOCTH U3MEPEHU (PU3HUECKUX BETUYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nuecknx BENMYWH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢puzuku yriay0aéHHoro ypoBHs B 10 kiacce oCcyiiecTBaseTCs
C YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OMOJIOrMH, XUMHUH, Teorpaduu U TEXHOIOTHUH.

Meosicnpeomemmnvie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MENOO08 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIWYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: penieHUe CHCTEMbl YypaBHEHUW. JluHelHas QyHKUMS,
napabona, runepbona, ux rpadpuku u cBoiictBa. Tpuronomerpuuyeckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B XKUBOU mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpessbl,
yTUIW3alusl OUMOOPTraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KalUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B )KUBOU MpuUpoIe.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIpHAsh Macca, MOJIydeHHEe HaHOMAaTepHallOB, TEIUIOBBIE CBOMCTBA
TBEPABIX Tell, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METAJJIOB,  DJEKTPOJIUTUYECKAs]  JIUCCOIMAIUs, TalbBaHWKA, dJIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eocpagpus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpoOHIUTENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JIpyrue), IBUTATEIb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIUILMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM 4YHCJIE€ HAHOMATEpUaJoB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpoOB,
ra3opaspsAHble JIAMIIbI, TOJIyTIPOBOJHUKOBBIE TPUOOPHI, TaJIbBAHUKA.

11 KIJACC

Pa3znen 4. dinekTpoauHaMHuKa.

Tema 4. Macnummnoe no-e.

B3anmopenicTBue TOCTOSHHBIX MAarHUTOB M IIPOBOJHHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmuTHOM wHaykuuu. [lpuHuun cynepno3unuu
MarHUTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Ipcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [[BUKEHHE 3apsIKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarnautHoe nosne B Beuiecte. DeppoOMarHeTUKH, napa- U THAMarHeTHKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMM ~ MAarHUTHOTO  MOJA  IOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMil MAarHUTHOM MHAYKUIHMH TOJISL JJIMHHOTO MPSIMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus mydyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Tpunnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npubdopa
MAarHUTOXJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TOJISl MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue necTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKyusl.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUU. [IOTOK BeEkTOpa MarHUTHOM
uHaykiuu. OJIC uHAyKIMHM. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJje.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
[1€4b, COJIECHOU/I, 3aIUTa OT JIEKTPU3ALNUU TEJI IIPU ABMKEHUU B MArHUTHOM I10JIE
3eMIIH.

Jemoncmpauuu.

HaGnronenue siBjaeHuUst 31eKTPOMArHUTHOW UHAYKIUU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJJlOMHUHUEBON (MEIHOM) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC caMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHJIBI TOKA B IICITH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue sBICHUS SIEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MArHUTHOT'O TOJIS.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarensuasa cucrema. CBoOO1HEIE KOIcOaHUS.

lMapmonundeckue konebanus. Kunemarnueckoe W JTUHAMHYECKOE OIHUCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXaHUYECKO sHepruu). BuiBog
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUYECKOTO U
KHHEMAaTUYECKOTO OITMCAHMS.

Amvmintyna u (dasza kosnebanuil. CBS3b aMIUTMTYbI KOJIeOaHUN HCXOTHOU
BEJIMYMHBI C aMIUTUTyAaMH1 KoJieOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u wactora koneOanuit. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4eCKOro MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHM TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Konebanusx. BeiHyK1eHHbIe KoyieOanus. Pe3onanc.
PezonaHncHas xpuBas. BrnusHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHU4YeCcKHe yCTpOWCTBAa M TEXHOJOTHYECKUE MPOILECCHl: METPOHOM, YacChl,
Kadelld, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anmcek KoJIeOaTeNbHOro JIBUKECHHUS.

Ha6monenne He3aBUCUMOCTH TTeproa MalbIX KOJeOaHUH Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyxaronux KojaeOaHui U 3aBUCUMOCTH IIEPHOJ1a CBOOOTHBIX
KOJIeOAHHUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MacCUBHOW MPYXKHUHE C UEIbIO
dbopMUpOBaHUS MPEACTABICHUN 00 HWICATFHON MOJICNN MPY>KUHHOTO MasTHUKA.

3aKOH COXpaHECHUS SHEPTUH NP KOJIEOAHUAX T'Py3a Ha MPYKUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUH HHUTSAHOTO M HPYKHUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB ABUKEHUS TeJla B XOJ€ KOojeObaHu Ha yIpyrom mojaBece.

N3ydeHnne nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTYIbl 3aTyXaIOIINX KOJICOaHU.

UccnenoBanue BRIHYKICHHBIX KOJICOAHU.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujeanbHOM KoJsiebatenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUIMTYIBI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aK0OH COXpaHEHUS PHEPTHUH B UJEaTLHOM KoJie0aTeTbHOM KOHTYPE.

3aryxaromue AIIEKTPOMArHUTHBIE KoJieOaHus. BreinyxneHHbIC
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
JEHCTBYIOIIEE 3HAYEHHWE CUJIBI TOKAa W HANpsDKEHUsS MpU pazIuyHou dopme
3aBUCHMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJanbHblii TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepempadya M MOTpeOsIeHHE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH IMpU TPOU3BOJACTBE 3IIeKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE MPOILECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTponepeaay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJIE€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3J1IeKTpOMarHUTHOTO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHuUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IIEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUH PE3UCTOpa, KaTYIIKU
MHYKTUBHOCTHU U KOHJIEHCATOPA.

Y CTpoiicTBO M IPUHITUIT JIEUCTBUS TpaHcpopmaTopa.



Mopaenb TMHUM 3JEeKTponepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMeHHOr0 TOKa Yepe3 MOCIEAOBATENbHO COEAMHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HaGmronenue a1eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHuUmMHbsle 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
OpojoJibHbIEe BOJIHBL. llepuos, CKOPOCTh pacnpoOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXEHHUE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTalusi BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPaXEHUE,  MPEIOMJICHUE,
noJisipu3aius, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHNE MTOTIEPEUHBIX U MTPOIOJILHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHUYECKHN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.

NccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTpaKEHUE, IPEJIOMIICHUE,
nosisipu3anusi, Audpakuus, uHTephepeHus.

O6Hapy:xeHue nH(PpakpacHOro U yIbTPAPUOIETOBOTO U3TYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonHEHOE paclpoCTpaHEHUE CBETA B OJHOPOAHOMN cpene. JIyd csera.
To4euyHbIli HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBHBIN MOKa3aTenb npeaomiaeHus. [IocTOSIHCTBO 4acTOThI
CBETA U COOTHOIIEHUE JIJIMH BOJIH IPU NEPEXOJE MOHOXPOMATUYECKOTO CBETA YEPE3
IPpaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yron MojaHOro BHYTPEHHETO
OTpaKEHUS.

Cobuparomue 1 paccenBarolye TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHUe
U ONTUYECKas CUja TOHKOW JIMH3bI. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI TOHKOM
chepudeckoil JMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOTO IOKa3aTels
IIPEJIOMIIEHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHWW TOYKM M OTpe3Ka MPsSMOU B
coOMparoNIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

OnTuueckue mpubopsl. Paspemaromas crocoOHOCTh. [1a3 kak onTudeckas
cucTema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOACHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpakimonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMYMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIYIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETIICHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAYKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOIA.

HNccnenoBanne xXoxa CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBera.

[TpumeHeHune noasipouI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeaoMiIeHus CTEeKIa.

HccnenoBanne 3aBucMMOCTH (DOKYCHOTO pACCTOSTHUSI OT BelecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3BI.

[Tonyyenue n3o0paxeHus: B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNN U TIOJIpU3AIUU CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHus Ha IBYX HIEIsIX.

Ha6monenune nucnepcun.

HaGmronenne u uccnegoBanne mUPpakmOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pazgen 6. OCHOBBI clIeMAJIBLHOM TEOPUU OTHOCUTEIBbHOCTH.

['pannLBI IPUMEHUMOCTH KIIACCUYECKON MeXxaHUKU. [locTynaTel crienuanpsHOU
TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeobGpa3zoBanus  JlopeHua.
VYcnoue npUUUHHOCTUA. OTHOCHUTEIIBHOCTH OJHOBPEMEHHOCTH. 3aMEAJICHUE
BPEMEHHU U COKPALCHUE JJIUHBI.

DHEPrus U UMIYJIbC PENSITUBUCTCKON YaCTULBI.

CBsA3b MACChI C SHEPTUEN U MUMITYJIBCOM PEJISITUBUCTCKOM YaCTHULIbL. DHEPIrus
TTOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYueHnueckuit SKCEPUMEHT, 1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCAa W DHEPrUU  PEISTUBUCTCKUX 4YacTHUI] (IO
doTorpadusm TpeKoB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TerioBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unores3a [nanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa a1t hotodddexra. «Kpacuas rpanuna» porodddexra.

JlaBnenue cBeta (B YACTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro moBepxHocTh). Ombiter [1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. Bonubl ne bpoiins. JlnuHa BoiHb! ne bpound u
pasMepbl 00JacTH JIOKAJIM3allMK ABWXKYIIEHCs vacTuipl. KopmyckymsipHo-
BOJIHOBOM Ayanu3M. [{udpakius 3eKTpOHOB Ha KpHUCTaJUIaX.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIIEHUSI HEONpPEeneIEHHOCTEH
I'eiizenbepra.

TexHuueckre yCTpPOHCTBA W TEXHOJIOTMYECKUE TPOIECCHI: CIEKTPOMETD,
dboToameMenT, (HOTOMATUYMK, TYHHEIBbHBIM MHUKPOCKON, COJHEYHasi Oarapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHemTHETro (poTodddexTa.

UccnenoBanne  3aBUCMMOCTH  CONPOTUBICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenoanue dhoropesucropa.

N3mepenne nocrosHuoM [Inanka Ha ocHOBe uccienoBanus ¢porodddekra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHMUS.

Tema 2. @u3zuxa amoma.

OneITEl MO HCCIAEIOBAHUIO CTpoeHUs aToma. [lnaHerapHas Mojens aToma
Pesepdopna.

[Moctynarsl bopa. U3ny4yenue u nornoiieHue (GOTOHOB MPHU MEPEXO/E aTOMa C
OJIHOTO YPOBHS SHEPTUU Ha JPYTrOil.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIIHUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenne nuHeiyaToro cnekTpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siupa. MaccoBoe
yucio sapa. M3otomnsl.

PanunoaktuBHOCTE. Aunbda-pacnaja. DNEKTPOHHBI U TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpusi.

DHeprusi CBS3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT maccsl amapa.

Anepnsie peakuun. Jlenenrne u cuHTe3 siaep. Anepunie peakTopsl. [Ipodiemsr
YOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OKOJIOTUYECKUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPTETUKH.

MeTtonbl perucTpanuu 1 UCCIEA0BAHNS AIIEMEHTAPHBIX YACTHULI.

OyHAaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNITOHBL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunacTBO (hrzmveckoit KapTHHBI MUPA.

TexHudeckne yCTpOUCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: TO3UMETP, Kamepa
Buiibcona, siiepHbIi peakTop, TEPMOSIAEPHBINA peakTop, arToMHast 00MOa, MAarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMuUKym.

NccnenoBanue TpekoB YacTHIl (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (POHA C UCIOJIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pasznen 8. DiieMeHTHI ACTPOHOMHUM U ACTPO(PU3UKH.



DTtansl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (GU3UKU [JIsi OOBSICHEHUS TMPUPOIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJIMOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSpKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. ConmHeunast akTUBHOCTh. VIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEA0BAaTEIbHOCTU. BHYTpeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKIACHUU U 3Bostonu CoiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyts — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B AlIpax
rajgaKkTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66ia. Paz0eranue ramakTuk.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIs1 OTPEeICHHs TOJI0KEeHHsI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3MBI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

Crioco0b1 m3MepeHust PU3NYECKUX BEJIMYMH C UCTIOIH30BAHUEM aHATIOTOBBIX U
MU(POBBIX M3MEPUTEITHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATYNKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MEPECHUN (DU3UIECKUX BEIIMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUN  3aBUCHUMOCTEU
du3NYecKUX BEIUWYMH, MPOBEpPKa MPEJIOKEHHBIX Trumore3 (BoIOOp H3 padoT,
OMMCAaHHBIX B  TEMATHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o00uieHne U cucTeMaTU3alMsl COAECpXKaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas pU3MKa U TEPMOANHAMUKAY, « DIEKTPOAUHAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUM OTHOCHTENBbHOCTHY», «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMHUM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KApPTUHE MUPA, 3HAYCHUE OIMCATEIIBHOM,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENBHOM W  NPOTHOCTHYECKOW  (DYHKIMIA
(duznueckoit Teopuu, poiib GU3MUECKON Teoprur B POPMUPOBAHUM MPEACTABICHHIM
0 (¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

Nzyuenue kypca ¢puszuku yriayonéaHoro ypoBHs B 11 kinacce ocyiiecTBisieTcs
C y4€TOM COJAepKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OMOJOTUHU, XUMUH, Teorpadyu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C64A3aHHbIE C U3YUEHUEM MENMO008 HAYUHOZ0
no3nanuA: SBIEHUE, HAY4HbIH (akT, rumoresa, (QpuU3MUeckas BEJINYHHA, 3aKOH,
TEOpHs, HaONIOIEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuka: peElUICHHWE CUCTEMbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBojHble 3yeMeHTapHBIX (YyHKIUNA. [lpu3Haku 1omOOUS TPEYroJbLHUKOB,
ompeieNIieHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW NpUpPOE, KojieOaTelbHbIE
JIBYKEHUS B JKUBOW IPUPOJE, OHKOJOIMYECKUE PHUCKHM IIPpU IPOU3BOJCTBE
ANEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYJKAlolled  Cpenbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B JKUBOMU
IIPUPOJE.

Xumusn: CTpPOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHAJIN3.

I'eocpagpua: wmarHutHble TIONIOCAa 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUTraTeNb SIKOOH, TeHepaTop NMEPEMEHHOI0 TOKA, MHAYKIMOHHAs IeYb,
JUHUM 3JIEKTponepeay, 31eKTPOABUraTeNb, pajap, paIuonpuEMHUK, TEIEBU30p,
anteHHa, Ttenedon, CBY-nmeub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,
IIPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapesi, CIyTHUKOBBIE
NPUEMHUKY, siI€pHAs SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHSL.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAJIMHHOCTHLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3ZHEHHOTO
ONbITa M OMbITA JIESITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HAaIlpaBJICHUMN
BOCIUTATEIbHOU I€STEILHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCIIMTAHUS:

e cOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUN 00YJAIOIIErocs KaKk aKTUBHOTO
¥ OTBETCTBEHHOTO YJieHa POCCUHCKOro 00I1eCTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEN;

e TOTOBHOCTbH BECTH COBMECTHYIO JIE€SITEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHON
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBAaTH C  COLUMAJIbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAHUTAPHOW U BOJOHTEPCKOU E€ATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e cOpPMHUPOBAHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

e I[IEHHOCTHOE OTHOLICHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHXKEHUAM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMuUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBE/ICHHUS,

e CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OyAyIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKJIIOYAS OSCTETUKY HAY4YHOTO
TBOPYECTBA, MIPUCYIIETO (PU3NUYECKOUN HAyKe.

TPYAOBOI'0 BOCIIMTAHUSA:



MHTEPEC K Pa3IMYHbIM chepam NpodhecCHOHATBHON NeATeIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (DU3MKOM U TEXHUKON, YMEHHUE COBEPIIaTh OCO3HAHHBIM
BbIOOp Oyayiell mpodeccuu U peanu30BbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
IUTaHbL;

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHUIO B 00JACTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOIrH4€CKOro BOCIIMTAaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JEUCTBHM B OKPYXKAKOLIECH cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE ILIEHHOCTU HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus (DU3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornuecKue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIpEeNeNATh 1NN ACSATEIBbHOCTH, 3aJlaBaTh MapaMeTPbl U KPUTEPUH HX
TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B pPacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTePHAbHBIX 1 HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATH COOTBETCTBUE
PE3YNIBTATOB LEISIM, OIICHUBATH PUCKHU TIOCIIC/ICTBUN JEATEILHOCTH;
KOOPJIMHUPOBATh ¥ BBINONHATHE pPabOTy B YCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HcCJIaea0BaTC/IbCKHUC HeﬁCTBHﬂ:

BJIAJIETh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMUA TMOHATUSAMU U METOJAMHU
(u3HUECKON HAyKU;



BJaJE€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATE€IbCKOM M IMPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHs 3a1ady  (PU3NYECKOro
COJIep>KaHMsl, IPUMEHEHUIO PA3IUYHBIX METOIOB MTO3HAHUS,

BJaJ€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaIliy, MPeoOpPa30BaHUIO U IPUMEHEHUIO B PA3IMUHBIX YU€OHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJIEJCTBEHHBIC CBSI3M W aKTyaJIU3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl  JUIs
JTI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYECHHbIE B XOJ€ pEIICHHS 3aJayd pPe3yJbTaThl,
KPUTHUYECKHU OIEHUBATh MX JIOCTOBEPHOCTh, MIPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DU3UKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3HEJEATEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIa/I€Th HABBIKAMH MOJIy4eHUS UHPOpMaIIU PU3NIECKOTO COAEPKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYHIECTBIATH IOUCK,
aHaIKM3, CHCTEMATHU3AIMI0 M HHTEPHpPETAni0 HH(QOpPMAIUU Pa3ITUIHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeAcTBAa HWH(MOPMAIMOHHBIX H KOMM YHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpKaHUSl B Pa3IMYHBIX (hopmarTax c
y4€TOM Ha3HaueHus HHQPOpPMAIMU U 1EJIEBON ayIUTOPUHU, BbIOUpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaIU3ALIUH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKM M BO BHE-ypPOUYHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi M CMAr4arhb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U UCIIOJIb30BAaTh MPEUMYIIIECTBA KOMAH/IHON ¥ UHMBUTyaJIbHON
paboThI;

BbIOMpATh TEMATHUKy U METOJIbI COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBISATh IUIaH
JEUCTBUH, pacnpeiesiTh POJIM ¢ YYETOM MHEHUN YYaCTHHKOB, OOCYKIaTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBaTh WJEU C IO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcajibHbIe YUueOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSATEILHO OCYIIECTBIISATH TO3HABATEILHYIO ICSITEIbHOCTh B 00J1aCTH
(bU3UKH U aCTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTABUTh U (HOPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX U KaY€CTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ YYETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH y4eOHOTO MIpeIMEeTa Ha OCHOBE JTUYHBIX MPEOYTCHU;
nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO DPYIUIMU B 001aCTH
(GU3UKH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

CaMOKOHTpO.Hb, 3M0]_II/IOHaJILHLII7[ HHTECJIJICKT:

JaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCUTb KOPPCKTHUBEI B ACATCIIbHOCTD,
OICHHUBATHb COOTBCTCTBUC PCIYJIILTATOB LCIIAM,



BJIAJ€Th HABBIKAMHU T[IO3HABaTENbHOW pediekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIH30BaTh MPUEMBI peIeKCHU IJIsI OIIEHKH CUTYaIlMU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATh PELICHUSA MO HX
CHIDKCHHUIO;

MIPUHUMATh MOTHUBBI M ApryMEHTbl JIPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOUHCTBA,;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mporecce AOCTHXKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOEHHUSI MPOTPAMMBI I10
buszuke Ui ypoOBHS cpeAHero ooOmero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, peAnoIaratommi
c(hOpMHPOBAHHOCTH:
e CaMOCO3HAHHUS,  BKIIOYAIOMIETO  CHOCOOHOCTh  TOHHMATh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeTH
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIOCOOHOCTh TMOHMMATh 3MOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI

K koHnity oOyuenus B 10 knacce npeIMeTHbIE PE3YJIbTAThl HA YIIIYOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0OYUAIOIIUXCS YMEHUM:



MOHUMAaTh podb (U3UKK B  SKOHOMHUYECKOH, TEXHOJOIMYECKOM,
HKOJIOTMYECKOM, COIMAJIBHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHOUN HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
IPOTHOCTUYECKOW  (YHKIUN  (QuU3MUecKol TEeOopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (DU3UKH U TEPMOJUHAMHKH, POJIb (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU NIPEACTABICHUN 0 (U3NUECKON KAPTUHE MUPA;

pa3nuyarh yCIOBUS MPUMEHUMOCTH MOJIeNel (U3HMUEeCKUX TeJl U MPOLIECCOB
(sBJIEHMIT): MHEpIMAJIbHAST cUCTeMa OTCYETa, a0COJIOTHO TBEPJOE TEIO,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE JBUKEHUE, CBOOOJHOE Ma/ieHHe,
abcoyitoTHO yripyrasi jaedopmanius, aOCONIOTHO YNpyroe v abCOIIOTHO
HEYNpYroe CTOJKHOBEHHUs, MOJENM Ta3a, KUIAKOCTU U TBEPAOrO
(KpUCTAJTMYECKOT0) TeJa, UACeaIbHbIN ra3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHMMATh BCEOOIIMH XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBHXKCHHSI, (POPMYJIbl KHHEMATUKA PAaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpEeMEICHUs,
3aKkoHbl ~HbIOTOHA, TpPUHUUI  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHWYECKOW JHEpruw,
yCIOBHUSl paBHOBECUsT TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTHYECKOE BBIPAKEHNE 3aKOHOB, YKA3bIBaTh YCIOBUS IPUMEHUMOCTH
du3nuecknx 3aKOHOB: TpeoOpa3oBaHUi [ammiesi, BTOPOro M TPETHETO
3aKOHOB HpIOTOHA, 3aKOHOB COXpAaHEHHS MMIIYJIbCA W MEXaHUYECKOU
JHEPIrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM SHEPrueu TEIJIOBOrO0 JABMIKEHUS M KOHIIEHTpPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEpAaTypbl BELIECTBA CO CpPEOHEH KHHETHUYECKON
SHEPrueu TEMIOBOTO JBMKECHUS €r0 YacCTHll, CBSA3b JABJICHUSA UACATBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIepaTypoi, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpPaHEHHMSI PHEPIHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



MaTeMaTU4eCKOE BhIPAKEHHE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTHU
ypaBHeHUs MeHnneneeBa—KnaneiipoHna;

aQHAJU3UPOBATh U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI DJIEKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIIUATbHOCTh
ANEKTPOCTATUYECKOTO TMOJIsl, MPUHIHUIN CYNEPHO3ULMU DIICKTPUUECKUX
MoJIEH, MpHU 3TOM YyKasblBash YCJIOBHUS NMPUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ TMPAKTUYECKH Ba)KHBIE COOTHOIIEHHUA: 3aKOHBI OMa g ydacTka
Hend W I 3aMKHYTOM SJeKTpuueckol 1enu, 3akoH Jlxoymns—JleHua,
npaswia Kupxroda, 3akonsr @apazaes A1 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
nepeMelleHne, CKOpoCTb, YCKOPEHHE, UMITYJIbC Tela U CUCTEMBI Tell, Cuila,
MOMEHT CHJIBI, IaBJICHHE, TIOTECHIIMAJIbHASI SHEPT U, KHHETUYECKas SHEPIusl,
MeXaHU4ecKasi SJHeprus, paboTa CUJIbl, IIEHTPOCTPEMHUTEIHLHOE YCKOPEHHE,
cuja TSDKECTH, CWIa YOPYTrOCTH, CUJia TPEHHUS, MOIIHOCTh, JHEPTUS
B3aUMOJICHCTBHS TeJa ¢ 3eMIIE BOIM3U € MOBEPXHOCTH, DHEPTUS YIPYTOn
nedopMaliy Mpy>KUHbBI, KOJIMYECTBO TEIUIOTHI, a0COJIIOTHASI TeMIIepaTypa
Tena, pabora B TEpMOIMHAMUKE, BHYTPEHHSAS DHEPrusl HUICATbHOIO
OJIHOATOMHOTI'O Ta3a, paboTa MAEeabHOTO ra3a, OTHOCUTEIbHAS BIAXKHOCTD
Bo3nyxa, KII/] maeanbHOro TEMIOBOTO ABUTATENS; AIEKTPUUYECKOE IOJIE,
HaIPSKEHHOCTD JIEKTPUYECKOrO MOJISI, HANPSKEHHOCTD TOJISI TOYEYHOTO
3apsiia WIK 3apsKEHHOTO IIapa B BaKyyMe M B JUAJIEKTPUKE, TOTEHIMAT
ANEKTPOCTATUYECKOTO MOJsI, PAa3HOCTh MOTEHIMAJIOB, 3JEKTPOABUKYIIASL
cuia, CUjla TOKa, HaMpsHKEHHE, MOIIHOCTh TOKa, 3JIEKTpHUYecKass €EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONpPOTUBIIEHHE  y4YacTKa  LENu ¢
MOCJIEIOBATENILHBIM U MApalIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
ANEKTPUUYECKOTO MOJIsI KOHIEHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUN:
MEXaHUYECKOE [IBI)KCHUE, TEIUIOBOE JIBM)KEHUE YacTHIl BEIIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, Mu(dy3us, ucrnapeHue,
KUIEHUE U KOHACHCALINSI, TUIaBJICHNUE U KPUCTAIUIN3ALIMS, HAlIPABICHHOCTh
TEIJIONEePeIaun, IEKTPU3ALUS TeJ, SKBUNOTEHIMAIbHOCTh TOBEPXHOCTHU
3apsHKEHHOTO TPOBOIHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHOW (PU3NYECKON BEIIMUNHBI OT
JIPYToi ¢ UCTIOJIb30BAHUEM MPSMbBIX U3MEPEHUN, IPU ’TOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCHUpOBATH pe3yJbTaThl MOJYYEHHOM  3aBHUCUMOCTH
bu3nYecKUX BEIMYMH B BHUAE TrpadukoB ¢ Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTE  WM3MEpPEHUM, JenaTh  BBIBOJABI IO  pe3yjibTaTaM
HCCIIeIOBAHUS;



MPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ W3MEPEHHsI, OLICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAITH3UPOBATH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3HI;

co0Mro1aTh MpaBuiia 0€30NMacHOro Tpy/ia Py MPOBEACHUN UCCIICIOBAHUN B
pamMkax  y4eOHOTO  OKCIIEPHMEHTa, MpakTUKymMa W y4eOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON JEATENHHOCTH C HWCIOIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemats pacuy€THble 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOU
(¢u3nYecKoll MOJENbI0: Ha OCHOBAaHHMH aHAlM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKON MOJAENH, OTBeYarmeld TpeOOBaHUAM 3aayuH,
IPUMEHSTH POPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAThl (PU3MUECKHIX
TEOPHUIl MPHU HCIIONB30BAHUH MaTEMaTHUYECKUX METOJOB PEIICHUs 3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHUHU MUMEIOIIMXCS JTaHHBIX, aHAJM3UPOBAThH
PE3YNbTAThl U KOPPEKTUPOBATH METOJIBI PEIICHUsS C YYETOM MOTYyYEHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMKA 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATh JIOTHYECKYIO
IIEMOYKY PACCyKJIEHUM C OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA i1 OOBACHEHHS OCHOBHBIX
HOPUHIUIIOB PabOThl U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

INPUBOAUTH IPUMEPHI BKJIa/1a POCCUHCKHUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOLIErO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (u3MueckuMu mpoleccamu, ¢
MO3HUIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
OPUPOJOTIONH30BAHUM, @ TaKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUIN
HAyKH W TEXHOJOTWHA MJisi JalbHEHIIer0o pa3BUTUS UYEJIOBEUYECKOTO
o01IecTBa;

MPUMEHSTh pa3lInuHble CrocoObl paboThl ¢ uHboOpMalnuen (GU3NIECKOro
COJEp)KaHUSI C HCIOJb30BAaHWEM COBPEMEHHBIX HMH()OPMALIMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIOIb30BaTh COBPEMEHHbIE WH()OPMalMOHHBIE



TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNPEeAbSIBICHHUS Y4eOHOU H
HAy4YHO-TIOMYJISIPHOW MH(pOPMAIK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(pOpMaIK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O U  OLEHWBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaIM3a UCTOYHUKA UH(POpMALIUK;

IPOSBIIATD OpraHu3alMOHHbIE U NO03HABATEJIbHBIC yMEHUs
CaMOCTOSATEIBLHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHINIOJHEHUS
IPOEKTHBIX U YU4EOHO-UCCIEeI0BATENbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIpPENesiTh AEsATEIbHOCTD
B HECTaHJApTHBIX CHUTyallUAX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBbI;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K koHniry oOyuenusi B 11 knacce npeIMeTHbIC Pe3yJIbTaThl HA YTITYOJEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb PUUKHU B SKOHOMUYECKOM, TEXHOJIOTUUYECKOM, COITUATBHOM
U ITHYECKOM cdepax AesTENbHOCTH YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOW Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMHUU B MPAKTHUECKOM
JESTENHHOCTH YEJIOBEKa M JabHEHIIIEM HayYHO-TE€XHUYECKOM Pa3BUTHH,
3HAYCHUE OIHUCATEIIbHOW, CHUCTEeMATU3HPYIOIICH, OOBSICHUTEIbHOU U
IPOTHOCTUYECKOW (DYHKIUK (U3UIECKOH TECOPUHM — DIEKTPOIUHAMHKH,
CHEIUANTbHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW (DU3UKH, PpOJIb
¢usnueckorr Teopuu B (POPMUPOBAHUHM TMPEJCTABICHUN O (PU3NUYECKOU
KapTUHE MHpa, MeCTO (U3UYECKOM KAPTUHBI MHUpA B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABIICHUI O PUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIeH (U3UUECKUX TEJl U MPOIIECCOB
(SIBJICHMIA): OTHOPOIAHOE DIEKTPUUYECKOE U OJHOPOJTHOE MATHUTHOE TOJIA,
rapMOHUYECKHE KOJIeOaHWsI, MaTeMaTHUYECKUN MAasITHHUK, W/CaTbHBINA
IPYKUHHBIHA MasITHUK, rapMOHUYECKUE BOJTHBI, U7CaTbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIIH CBETA;

pa3nuyath yCJIOBHUS (TpaHULbl, O0JacTH) MNPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMMN XapakTep (QyHIaMEHTATbHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

AHANM3UPOBATh U OOBSICHATH SJEKTPOMATHUTHBIE TMPOIIECCHI M SBIICHUSA,
WCIIOJIB3YSI OCHOBHBIC TIOJIOKEHUS ¥ 3aKOHBI DJICKTPOAMHAMUKH U
CIEIMATbHOW  TEOPUHU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUS



ANEKTPUYECKOro 3apsiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, TmpaBwiao  Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHHMSI CUJIbl TOKA, TIOCTYJIAThI CIIEUATIbHON TEOPUH OTHOCUTEIBHOCTH
OUHINTEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCTIONIb3YS
NOJIO)KEHHUsSI  KBaHTOBOM  (u3uKK  (ypaBHeHHME  DWHIITEWHa  AJid
dotorddexra, nepBblil U BTOpoi nocTynaTel bopa, mpuHIUI COOTHOLIEHUS
HeomnpenenéHHoctei ['eiizeHOepra, 3akOHbI COXpaHEHUsS 3apsA/lOBOTO U
MacCOBOT'0 YHCEI ¥ DHEPTUU B SJEPHBIX PEAKIHUAX, 3aKOH PaInOaKTUBHOTO
pacmnajna);

ONMKCHIBATh (PU3UYECKHUE MPOLECCHl U SIBICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPSDKEHHOCTD AJIEKTPUYECKOTO MOJIs, MOTEHIHAN JIEKTPOCTaTHUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIHUS
MarHUTHOT'O TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, UHIYKTHUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKIUW, HHEPrus MArHUTHOTO MOJIS
IIPOBOJHHUKA C TOKOM, PEJIITUBUCTCKUI UMITYJIbC, IIOJIHASL SJHEPTUs, SHEPTHUS
IIOKOSI CBOOOTHOW YaCTHIIbI, JHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO
Y 3aps] siApa, SHEPTUs CBA3U AP,

OOBSICHATHL  OCOOEHHOCTM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOMHIYKIUS, PE30HAHC, MHTephEpEeHLINs
BOJIH, Ju(pakuus, JIuUCHepcus, TOJIHOE BHYTPEHHEE OTpa)kKCHHE,
doToanekTpuaeckuii 3 ekt (hotorddexr), anbda- u 6eTa-pacnassl saep,
raMma-u3irydyeHue sjep, Gpu3nyeckue NpUHIMIBI CIEKTPAJIbHOTO aHaIN3a U
paboTHI J1a3epa;

ONpENENATh HAIpaBiI€HUE WHAYKLIWW MarHUTHOTO IIOJISl NPOBOJHHKA C
TOKOM, cuiibl AMrnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJATalIINE ACTPOHOMMYECKHE MOHSTHS, TEOPUU H
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
IPOUCXOIAIIMX B 3BE31aX, B 3BE3NHBIX CHCTEMAX, B MEKIaJAKTHUUECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHoi;
IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
HCIIOJIb30BAaHUEM TNPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATh  pE3ynbTaTbl IOJYYEHHOH 3aBUCUMOCTH
bu3nYecKUX BEIMYMH B BHUAE TrpadukoB ¢ Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTE  M3MEpPEHUM, JejlaTh  BbIBOABI [0  pe3yJibTaraM
HCCJIEI0BAHMS;



MPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ W3MEPEHHsI, OLICHWBATh a0COIIOTHBIE U
OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKEHHON TUIIOTE3bI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAITH3UPOBATH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3HI;

OTIHCHIBATh METO/BI TOJTYUYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUI;
co0ro1aTh MpaBuia 0€30NMacHOro Tpy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMkKax  y4eOHOTO  OKCIIEPHMEHTa,  MpakTUKymMa W ydeOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON EATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00paTOPHOTro 000PYAOBAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW W HESBHO 3aJlaHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndyecKue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(GopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (YU3HUECKUX TCOPUi
OpU  HUCIIOJIb30BAaHUM MAaTeMaTHMYeCKMX METOJOB peIIeHUs 3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHUHU MUMEIOIIUXCS JaHHBIX, aHAJM3UPOBAThH
PE3YNBTATHl U KOPPEKTUPOBATH METOJIBI PEIICHUS C YYETOM TOTYYEHHBIX
PE3YNIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MpPUMEHEHUs 3HAHWM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TAaK)KE UHTETPAIMKA 3HAHUKN U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUI C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHUA JUISI OOBSICHEHHUS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

INPUBOAUTH IPUMEPHI BKJIa/1a POCCUHCKHUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (PU3MUYECKUMHU TPOIECCAMH, C
MO3HUIIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAK)KE€ Pa3yMHOM HCIOJIB30BAaHUH J1OCTHKCHHM
HAyKH W TEXHOJOTWHA MJisi JalbHEHIIEer0 pa3BUTUS UYEJIOBEUYECKOTO
o01IecTBa;

MIPUMEHSITh Pa3JIMuHbIE CIOCOOBI PabOThl ¢ MHpoOpManuend (PU3NIECKOTO
COJEp)KaHUSI C HCIIOJIBb30BAaHWEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX



TEXHOJOTUH, IPH 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJI TOUCKA, NEpepadOTKM M MNpEeAbSBICHHUS Y4eOHOU H
Hay4HO-TIOMYJISIPHOU MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uHbOpMAaLMK, TOJYYCHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro HMH(GOpPMAUI0O M  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

POSBIIATD OpraHu3alMOHHbIE U NO03HABATEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIOJHEHUS
IPOEKTHBIX U YU4EOHO-UCCIEeI0BATENBCKUX PadoT;

pabotaTh B Tpynmne C MCIOJHEHUEM PpaA3IMYHBIX COIMAIBHBIX pPOJIEH,
IUTAHUPOBATH PAOOTy TPYIIIbI, PAlMOHAIBHO PACHpPENesTh AesATEIbHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBbI;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpopecCuoHaIbHON AESTEIBHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrpoabubie | IIpakTHyeckue
n/m | mMporpamMmel Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsbI padoThI
Pa3zaen 1. HAYYHBIA METO/ ITO3HAHUS ITPUPO/IBI
bubmmoreka [{OK
https://m.edsoo.ru/7f41bf72
1.1 Hayunb1ii MeTo1 mo3HaHUSI TPUPOIBI 6 https://lesson.academy-
content.myschool.edu.ru/lesson/79d7ab78-
1e77-4faf-9158-68a140c1ed86
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kunematitia 10 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hunamika 10 https://m.edsoo.ru/7f41bf72
N bubnuoreka [JOK
23 Crarika TBEpAOrO TENA ° L https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
24 3aKOHBI COXPAHEHHS B MEXaHUKE 10 1 htts://m.edso0.ru/7fALbF72
Hroro no paszneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYISIPHOKUHETUYECKOU 15 1 bubnmoreka [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86
https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86
https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bubnuoreka [IOK

3.2 Tepmoaunamuka. TennoBble MaTuHbI 20 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 14 bubnuorexa [JOK
' MDa30BLIE IIEPEXOIBI https://m.edso0.ru/7f41bf72
Wroro mo pazueny 49
Paznea 4. DJIEKTPOJINHAMUKA
bubmmoreka [IOK
41 IICKTPHHCCKOE 1071C 24 https://m.edsoo.ru/7f41bf72
. . bubnuotexa [JOK
4.2 [TocTOSIHHBIN AMEKTpUUYECKUI TOK 24 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
4.3 TOKH B pasmIHBIX Cpefiax 6 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 54
Paznen 5. ®U3HUECKHAN MPAKTUKYM
. bu6mmoreka [JOK
>1 Dusirieckuit IPAKTHIyM 16 16 https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I1O0 170 16

I[TPOTPAMME



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

11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E 1IoJ1e 14
1.2 DNeKTpOMarHUTHAs MHIAYKLINS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannyeckue KoyieOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTPOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pazgen 3. OCHOBBI CIIELIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

3.1 Ocnossl CTO 5 1
Htoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2 ®dusznka aroma 5

43 ®dusmnKa aTOMHOTO 7pa U 3JIE€MEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEMETHOTO COJICPIKAHHSI U OIBITa 15
' JeSTEeTbHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
No KoaudecTBO 4acoB
: Hara DJIeKTpOoHHbIE I (POBLIE
n/ Tema ypoka Beer Konrpoapuer | IMpakrutieckn H3y4eHUsi | oOpa3oBaTebHbIE PECYPChI
n 0 e padoThI e padoThI
duzuka —
1 (dyHIaMeHTaIbHAS HayKa O 1 04.09.202 bubmorexa HOK
yHA YK R https://m.edsoo.ru/ff0c32e2
TIPUPOJIC 3
bu6moreka [IOK
Hayunslit MeTo mo3HaHus https://resh.edu.ru/subject/lesson/5894/
2 U METOJIbI UCCIEIOBAHUSI 1 05.09.202 https://lesson.academy-
(bUBUYECKUX SIBICHUIN 3 content.myschool.edu.ru/lesson/79d7ab7
8-1e77-4faf-9158-68a140c1ed86
DKCIEPUMEHT U TEOPUS B bubmuorexa [JOK
3 Mpo1ecce MO3HAHUS 1 06.09.202 https://lesson.academy-
npupoasl. HaGmonenue u 3 o content.myschool.edu.ru/lesson/013f886¢
9KCIIEPUMEHT B PHU3UKE -5c27-4729-86€9-ea726710f582
0
4 CriocoObl H3MEpEHUs 1 07.09.202
(U3HYECKUX BEITMYMH 3
AOcomoTHas U
5 OTHOCHTEJbHAS ) 1 08.09.202
MOTPEIIHOCTH U3MEPEHU I 3
(bU3MYECKUX BETUYHH
MonenupoBanue B pU3UKE.
5 Ponp u mecto pusuku B 1 11.09.202 bubnmoreka [JOK
bopmupoBaHUH 3 R https://m.edsoo.ru/ff0c33e6

COBPEMEHHOMN HAyYHOH



https://m.edsoo.ru/ff0c32e2
https://resh.edu.ru/subject/lesson/5894/
https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86
https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86
https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86
https://lesson.academy-content.myschool.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582
https://lesson.academy-content.myschool.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582
https://lesson.academy-content.myschool.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582
https://m.edsoo.ru/ff0c33e6

KapTUHBI MUPA, B
IIPAKTUYECKOU
NEeITeNbHOCTH JIIOJIEN

MexaHnyeckoe IBMXEHHUE.
CucremMa orcuera.

7 OTHOCHUTENHHOCTD 12.09.202 bubmmoreka [{OK
MEXaHUYECKOTO JABUKCHHUS. 3 R https://m.edsoo.ru/ff0c3508
[Ipsimas 1 oOpaTtHas 3agaun
MEXaHUKU
Pannyc-Bexrop
MaTepuaIbHON TOYKH, €r0
MPOEKIIUU Ha OCH Eu 10K

nonmoTexa

8 .T . 13.09.202 .
KOOP/MHAT. | pACKTOPHA https://resh.edu.ru/subject/lesson/6287/
[Tepemenienne. CKOpOCTb. 3
NX npoekiuu Ha ocu
KOOpJIUHAT
PaBHOMepHOE
MPSIMOJIMHEHOE ABM)KCHUE.

r

9 paduueckoe onrMcaHue 14.09.202 bubnuoreka [JOK
PaBHOMEPHOTO 3 https://m.edsoo.ru/ff0c3620
MPSIMOJIMHEHHOTO
JIBUKCHUS

10 Cnox(eHHve nepeMenieHui u 15.09.202
ckopocrel. Pemenue 3agau 3
H bubnunoreka [JOK

€paBHOMEPHOE JIBKEHHUE.
https://lesson.academy-
11 MrHaoBeHHas: CKOPOCTb. 18.09.202
content.myschool.edu.ru/lesson/9e5ce9b2
VYckopenue. 3

-4e19-48cd-bcB80-d3b6aa76139c



https://m.edsoo.ru/ff0c3508
https://resh.edu.ru/subject/lesson/6287/
https://m.edsoo.ru/ff0c3620
https://lesson.academy-content.myschool.edu.ru/lesson/9e5ce9b2-4e19-48cd-bc80-d3b6aa76139c
https://lesson.academy-content.myschool.edu.ru/lesson/9e5ce9b2-4e19-48cd-bc80-d3b6aa76139c
https://lesson.academy-content.myschool.edu.ru/lesson/9e5ce9b2-4e19-48cd-bc80-d3b6aa76139c

[IpssMOnMHENHOE IBUKECHHE
C IIOCTOSIHHBIM YCKOPEHHEM

I'padmyeckoe onucanme

MPSIMOJIMHENHOTO bubnuorexa [JOK
12 19.09.202
JIBUYKEHUS C TIOCTOSIHHBIM 39 0920 https://m.edsoo.ru/ff0c372e
YCKOpEHUEM
CBoboaHOE€ majieHue.
YckopeHnue cB0OOOAHOTO bubnnorexa [JOK
13 najieHus. 3aBUCUMOCTh 20.09.202 https://lesson.academy-
KOOpPJMHAT, CKOPOCTH, 3 content.myschool.edu.ru/lesson/4bdf238a
YCKOPEHHS OT BPEMEHU U UX -7e3a-42b3-bc3f-3162c11442ch
rpaguku
JBmxkeHue tena,
14 OpOIIIEHHOTO TIOJT YIJIOM K 21.09.202
TOPU30HTY 3
KpuBonuneitHoe aBUXEHHUE.
JIBuKeHHe 1Mo OKPYKHOCTH.
VYrnoBas v TMHEHHAs bubmuoreka [JOK
15 ckopocTs. [lepuon n 22.09.202 https://resh.edu.ru/subject/lesson/3711/
4acToTa. 3 https://resh.edu.ru/subject/lesson/6288/
LenTpocTpemMurenbHoe U
MIOJIHOE YCKOPEHUE
KonTponsHas paboTa mo
16 " " 25.09.202
teme "Kunematuka 3
IlepsrIif 3akoH HproTOHA.
WNuepunansHbie CUCTEMBI bubmorexa LOK
17 N 26.09.202 https://m.edsoo.ru/ff0c3be8
oreHeta. Lpuit 3 https://resh.edu.ru/subject/lesson/6286/

OTHOCHUTEIbHOCTH I anuiies.



https://m.edsoo.ru/ff0c372e
https://lesson.academy-content.myschool.edu.ru/lesson/4bdf238a-7e3a-42b3-bc3f-3162c11442cb
https://lesson.academy-content.myschool.edu.ru/lesson/4bdf238a-7e3a-42b3-bc3f-3162c11442cb
https://lesson.academy-content.myschool.edu.ru/lesson/4bdf238a-7e3a-42b3-bc3f-3162c11442cb
https://resh.edu.ru/subject/lesson/3711/
https://resh.edu.ru/subject/lesson/6288/
https://m.edsoo.ru/ff0c3be8
https://resh.edu.ru/subject/lesson/6286/

HeI/IHepHI/IaJIBHBIe CUCTCMBI
oTcuéra

Cuna. PaBHoielicTByrOIIIAs

bubnuoteka L{OK https://m.edsoo

18 .B i 27.09.202
cuna. Bropoii 3akon U/f0C3be8
Herorona. Macca 3
19 B3aHMf))JeI710TBI/Ie Tel. 98.09.202
Tpernii 3akoH HproTOHA 3
[TpuHIMTIT Cynepno3uiuu bubmuorexa [JOK
20 cui. Pemenue 3anad Ha 29 09.202 https://lesson.academy-
MPUMEHEHHE 3aKOHOB 3 content.myschool.edu.ru/lesson/9332c3e7
Herotona -405e-4165-b0c0-69d260859bde
3aKOH BCEMHPHOTO
TATOTEHHUS. bubmuorexa [JOK
21 OKBHUBAJICHTHOCTD 02.10.202 https://m.edsoo.ru/ff0c3d00
rpaBUTAIlMOHHOMN U 3 https://resh.edu.ru/subject/lesson/4718/
WHEPTHON MacChl
99 Cuna TsKeCTH M YCKOpEHHe 03.10.202
CBOOOJHOTO MaICHUS 3
JIBukeHre HeOECHBIX TEN U
WX UCKYCCTBEHHBIX
23 cnyTHUKOB. [lepBas 04.10.202
KOCMUYECKasi CKOPOCTb. 3
3axonsl Kenuepa
Cuna OCTH. 3aKOH bubmotera [JOK
24 I }E;Hp Y ' 05.10.202 | https://m.edsoo.ru/ff0c3e18
yka. bectera 3 https://resh.edu.ru/subject/lesson/4721/



https://m.edsoo/
https://lesson.academy-content.myschool.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde
https://lesson.academy-content.myschool.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde
https://lesson.academy-content.myschool.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde
https://m.edsoo.ru/ff0c3d00
https://resh.edu.ru/subject/lesson/4718/
https://m.edsoo.ru/ff0c3e18
https://resh.edu.ru/subject/lesson/4721/

Cuna tpenus. [lpupona u
BUJIBI CHJT TPEHHUSL.

bubmmoreka [{OK

25 JIBUKEHHE B KUJAKOCTH U 06.10.202 https://m.edsoo.ru/ff0c3f76
rase ¢ ydéToM CHUJIbI 3 https://resh.edu.ru/subject/lesson/6289/
COIIPOTUBJICHUA CPCAbL
Aaprerie. Bbubmumoreka [IOK

26 Inapocratiriecioe 09.10.202 https://resh.edl]J_.Iru/subiect/lesson/5896/
nasienne. Cuna Apxumena 3
AOCOJIFOTHO TBEPJIOE TEJIO.

97 [ToctynarenbHOE U 10.10.202 bubmuorexa [JOK _
BpAILIATEILHOE ABUKECHHUE 3 https://resh.edu.ru/subject/lesson/6288/
TBEPJIOTO Tela
Mowter et bubnuoreka [IOK

28 OTHOCHTEIILHO OCH 11.10.202 https://m.edsoo.ru/ffOc41a6
BpameHus. [1nedo cumb 3
CnoxxeHue cuil,

MIPUIIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TsDKecTH Tena. 1210202
YcnoBusi paBHOBECHS 3
TBEPJIOTO Telia. Bujibl
paBHOBeCHS

30 Pewtenue 3amay 13.10.202

3
KonTposnpHas pabota 1o

31 teme "Jlunamuka. CraTuka 16.10.202

TBEpaoro Tena" 3



https://m.edsoo.ru/ff0c3f76
https://resh.edu.ru/subject/lesson/6289/
https://resh.edu.ru/subject/lesson/5896/
https://resh.edu.ru/subject/lesson/6288/
https://m.edsoo.ru/ff0c41a6

NmMnynsc maTepuabHOU
TOYKHU, CUCTEMBI
MaTepUaIbHbIX TOYEK.

bubmmoreka [{OK

32 Llentp macc cucTeMsl 17.10.202 htts://m.edsoo.ru/f0cA3d6
MaTepUAIbHBIX TOYEK. 3
Teopema o ABMKEHUHN
[IEHTpa Macc
Nmnynsc cwitsl u
W3MEHEHHE UMITYIIbCa Tela. BuGmorexa LOK
33 SAKOH COXpaHCHHS 18.10.202 https://resh.edu.ru/subject/lesson/5895/
uMmmynbca. PeaktuBHOE 3
JIBHOKEHUE
MoMeHT uMiyibca
MaTepuaIbHON TOYKH.
34 [IpencraBnenue o 19.10.202
COXpaHEHHH MOMEHTA 3
HUMITYJIbCa B IICHTPAIBLHBIX
MOJISX
35 Pemenue 3amay 20.10.202
3
PaGora cuibl Ha MaJIOM U Ha
KOHEYHOM IEpPEMEIICHHH. bubnunoreka [JOK
36 I'padpuueckoe 23.10.202 https://m.edsoo.ru/ff0c4502
Mpe/iCTaBIeHHE PAOOTHI 3 https://resh.edu.ru/subject/lesson/6290/
CHJIBI. MOIIIHOCTh CHJIBI
37 Kunernueckast sneprusi. 94.10.202 bu6nmoreka [JOK

Teopema 06 u3mMeHeHUH

3

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c43d6
https://resh.edu.ru/subject/lesson/5895/
https://m.edsoo.ru/ff0c4502
https://resh.edu.ru/subject/lesson/6290/
https://m.edsoo.ru/ff0c4502

KMHETUYECKON SHEPrUU
MaTepPUaAIbHON TOUKH

IloTeHmanpHbIE U
HEIMOTEHIIUATIbHBIE CUJIBL.

bu6mmoreka [{OK
38 [ToTeHManpHAs YHEPTHSL. 25.10.202 httos://m.edsoo.ru/Ff0cA61a
Bropas kocMuyeckas 3
CKOPOCTh
Tperbs kocMuyeckas
cKOpocTh. CBsi3b pabOTHI
HEIMOTEHI[UATbHBIX CUJI C
39 HM3MEHEHHEM MEXaHUYECKOM 26.10.202
SHEPTHUU CHUCTEMBI TEll. 3
3aKOH COXpaHEHUsI
MEXaHUYECKOW SHEPTUH
Ynpyrue u Heynpyrue
40 CTOJIKHOBEHHUS. YpaBHeHI:Ie 97 10.202
Bepuymm uist uueanbHON 3
KUIKOCTH
K 0
41 Te?\:?g:;:;:ii:i;:gm 07.11.202 bubnuoteka [{OK https://m.edsoo.ru
11 COXP i I§0c4b74
B MEXaHUKE 3
Pa3BuTHe npeacraBieHui o
MPUPOJIC TEILUIOTHIL. Bufs OK
42 OCHOBHBIE TIOJIOKEHUS 08.11.202 nommotexa I
https://m.edsoo.ru/ffOc4dc2
MKT. Juddysus. 3
bpoyHoBckoe aBuxkeHHE
Crpoenue ra3oo0pa3HbIX,
43 JKUJIKUX U TBEPJIBIX Tl 09.11.202 bubmotexa [JOK
a pA ’ T https://resh.edu.ru/subject/lesson/3731/
Xapakrep IBHKCHUS U 3



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/
https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/subject/lesson/3731/

B3aUMOJEHCTBHUSA YaCTHI]
BCIICCTBA

Macca u pazmepsl MOJIEKYJT
(atomoB). KonnuecTBo

bubmmoreka [{OK

44 BemecTBa. IlocTossHHAas ;0'11'202 https://resh.edu.ru/subject/lesson/4722/
ABoraapo
Temneparypa. TemmtoBoe Bu6 110K
HOIMoTEKA
4 il 13.11.202
> papHoBecHe. LUK 3 0 https://resh.edu.ru/subject/lesson/5898/
€IbCHUs
I 3
46 Pemrenne 3amau 14.11.202
3
Wneansupiii ras. 'a3oBbie bu6mmoreka [IOK
47 3aKOHBI ;5'11'202 https://resh.edu.ru/subject/lesson/6292/
YpaBHenue Menpeneena- Eu6 10K
N HOIMoTEKA
48 Kinamneiipona. Pemenue 16.11.202 httos://m.edsoo.ru/ffOc51 1e
3a1ay4 3
AOGcoIroTHAs TEMITEpaTypa.
49 17.11.202
3akoH JlanbTOHA 3
H3ompornieccsl B HacaIbHOM
50 rase ¢ IOCTOSTHHBIM 20.11.202
KOJIMYECTBOM BEIIECTBA 3
I'padpuueckoe
51 IIPE/ICTaBICHHE 91.11.202 bubnuoreka [IOK
M30TIPOIIECCOB: U30TEPMa, 3 o https://m.edsoo.ru/ff0c570e

nu3oxopa, u3obapa



https://resh.edu.ru/subject/lesson/4722/
https://resh.edu.ru/subject/lesson/5898/
https://resh.edu.ru/subject/lesson/6292/
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

bubmuoreka [JOK

52 OcnoBHoe ypaBaenue MKT 22.11.202 httos://m.edsoo. ru/ff0cAfde
bubmmoreka [{OK
https://lesson.academy-

>3 Pemterre sazat 23'11'202 content.myschool.edu.ru/lesson/d49f2c65
-255a-4540-ab0f-d2d5d669a8cf

CBs13b a0COTIOTHOM
TeMIepaTyphl
TEPMOIMHAMUYECKOUN

54 CHUCTEMEI CO cPenHeﬁ ) 94.11.202
KHHETHYECKOM dHEepruei 3
MOCTYNATEIbHOTO
TEIUIOBOTO ABMKCHHUSA €€
4acTHII
O06o06meHne u

55 cUCTEMATU3alUs 3HAHUH I10 27.11.202
teme "OcHoBbel MKT" 3

56 KonTtponpHas padota no 98.11.202
teme "OcHoBel MKT" 3
TepMmoauHamMuyeckas
cucTeMa. 3aJaHnue BHEITHUX
ycnosuid s T/ cucremel.

57 BHemnue v BHyTpeHHUE 29.11.202
napametpsl. I[lapamerpst T/ 3

CHUCTCMBI KaK CpCIHUC
3HA4YCHUA BCIIMYHUH,



https://m.edsoo.ru/ff0c4fde
https://lesson.academy-content.myschool.edu.ru/lesson/d49f2c65-255a-4540-ab0f-d2d5d669a8cf
https://lesson.academy-content.myschool.edu.ru/lesson/d49f2c65-255a-4540-ab0f-d2d5d669a8cf
https://lesson.academy-content.myschool.edu.ru/lesson/d49f2c65-255a-4540-ab0f-d2d5d669a8cf

OIIMCBLIBAIOIIIMX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE

HyneBoe nauano

TEPMOAUHAMUKH.
58 CamMonpoun3BoIbHAS 30.11.202

penakcanusa T/l cucteMsl k 3

TEIUIOBOMY PAaBHOBECHIO

Moenb UeaIsLHOTO Ta3a B
59 TEPMOJIMHAMHUKE. VEHOBI/ISI 01.12.202

MPUMEHUMOCTH STOM 3

MOJEIIN

YpaBHenue Menpeneena- BuG 1OK

. HOIHOTEKA

60 Knamneiipona u ?blpameﬂne 04.12.202 httos://m.edsoo.ru/f0c5952

JUTsl BHYTPEHHEH SHEPTHH 3

bu6moreka [IOK

Boipaxenne st https://lesson.academy-

BHYTPEHHEN DHEPTUU content.myschool.edu.ru/lesson/ae397c01
61 OJIHOATOMHOI'0 UEAJILHOrO 05.12.202 -b1fd-4c05-93af-f77604b63c86

rasa. Ksasucraruueckue u 3 https://lesson.academy-

HECTaTUYECKHUE MTPOIIECChI content. m\/SChOOI.edU.rU/Iesson/eC7675d9

-6af4-4ee6-bbfe-51a0ald0ff87

DneMeHTapHas padoTa B

TEPMOAMHAMHUKE.
62 Beraucnenue paboTsl o 06.12.202

rpa¢uky mporecca Ha pV- 3

auarpamme
63 Temnonepenaya kak crnocod 07.12.202

U3MEHEHUS BHYTPEHHEN

3



https://m.edsoo.ru/ff0c5952
https://lesson.academy-content.myschool.edu.ru/lesson/ae397c01-b1fd-4c05-93af-f77604b63c86
https://lesson.academy-content.myschool.edu.ru/lesson/ae397c01-b1fd-4c05-93af-f77604b63c86
https://lesson.academy-content.myschool.edu.ru/lesson/ae397c01-b1fd-4c05-93af-f77604b63c86
https://lesson.academy-content.myschool.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87
https://lesson.academy-content.myschool.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87
https://lesson.academy-content.myschool.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87

suepruu T/] cucremsl 63
COBepILIEeHUS pabOTHI

Kongexkius, Eu6 LIOK
HOIHOTEKA
4 .12.202

6 TEIIONPOBOHOCTD, 08 0 https://m.edsoo.ru/ff0c5c36
M3JTydeHue 3
KonmaecTBO TENIOTHI.
TermnoéMKocTh Tea.

65 yI[GJ'II).I‘{afl Y MOJISIpHAst 11.12.202
TEIUIOEMKOCTH BEILIECTBA. 3
V nenpHas TermioTa
CrOpaHusl TOTUTABA
Pacuér xonuuecTBa Eu6 LIOK

HOJIHOTEKA

66 TCILTOTRL TpH 12.12.202 https://m.edsoo.ru/ff0c5¢36
TerIonepeave 3
[TorsTe 06 agnabaTHOM bubmuorexa [JOK

67 npouecce. [lepBrlit 3aKoH 13.12.202 https://resh.edu.ru/subject/lesson/4723/
TEPMOIMHAMUKHI 3 https://m.edsoo.ru/ffOc5efc
KoandecTBO TEmIOTHI U

68 paboTa KaKk MephI ) 14.12.202
W3MEHEHHUs BHYTPEHHEH 3
sHepruu T/ cucremsl
Bropoii 3akoH
TEPMOTUHAMUKY JJIS

69 PaBHOBECHBIX U 15.12.202 bubnuoreka [IOK
HEPAaBHOBECHBIX ITPOLECCOB. 3 https://m.edsoo.ru/ff0c6230

Heobpatumocts
MIPUPOTHBIX MTPOIECCOB



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://resh.edu.ru/subject/lesson/4723/
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

[IpuHnUMIIB AEACTBUSA

bubmuoreka [JOK

70 KT 18.12.202 https://m.edsoo.ru/ff0c600a
TCILIOBBIX MAIHH. 3 https://resh.edu.ru/subject/lesson/3763/
MakcuManbHOE 3HaYEeHHE

71 19.12.202
KIIA. Huxn Kapuo 3

bubmmoreka [{OK

2 Pemenue sazias 50'12'202 https://m.edsoo.ru/ff0c6938
OKOJIOTHYECKHE ACIIEKTHI
HCIIOJIB30BAaHUA TCIIJIOBBIX

73 nsurareieil. TerioBoe 21.12.202
3arps3HEHNE OKPYXKaIomen 3
cpebl

74 Pemtenue 3amay 22.12.202

3
O06001IeHne u

75 cnmeaammaum 3HAHUHU 110 95,12 202
teme "TepmouHaMuKa. 3
TenmoBrie MaIMHB"

KonTtponpHas padoTa no Bu6 1OK
" noIroTeKa

76 teMe "TepmoauHaMuKa. 26.12.202 htts://m.edsoo.ru/ff0c6a50
TenmoBrie MaIMHB" 3
[TapooGpa3oBanue u Bubmzorexa LIOK
xonzencams, cnapense u https://m.edsoo.ru/ff0c63b6

77 v ’ 27.12.202 https://lesson.academy-
KHICHHS. > ISIEHAL 3 content.myschool.edu.ru/lesson/ae3edOee

TCIIJIOTA napoo6pa3OBaHH;1

-8743-4082-bc08-cc0737c43ada



https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/subject/lesson/3763/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://lesson.academy-content.myschool.edu.ru/lesson/ae3ed0ee-8743-4082-bc08-cc0737c43a4a
https://lesson.academy-content.myschool.edu.ru/lesson/ae3ed0ee-8743-4082-bc08-cc0737c43a4a
https://lesson.academy-content.myschool.edu.ru/lesson/ae3ed0ee-8743-4082-bc08-cc0737c43a4a

Hacrwimennsie u
HEHACBIILICHHBIE TIAPBI.
KagecTBeHHas 3aBUCHUMOCTD
MJIOTHOCTH W JTABJICHUS
HACBILLIEHHOTO T1apa OT

78 TeMIEePaTyphl, UX 28.12.202
HE3aBUCUMOCTH OT 00bEMA 3
HACBIIIIEHHOTO TMapa.
3aBUCUMOCTb TEMIIEPATYPHI
KHUIICHUA OT AABJICHUSA B
JKHJIKOCTH
bu6moreka [IOK
Bnaxnocts Bo3ayxa. https://m.edsoo.ru/ff0c64d8
79 AOcooTHas U 29.12.202 https://lesson.academy-
OTHOCHUTEJIbHAS BIAKHOCTh 3 content.myschool.edu.ru/lesson/3b70bb2
5-eb13-4895-8dd8-1aece4fh3b76
80 Pemtenue 3amay 09.01.202
4
Tépmoe Teno. bubnunoreka [JOK
Kpucrannuyeckue n https://m.edsoo.ru/ff0c65f0
81 amop(dHbIe Tea. 10.01.202 https://lesson.academy-
AHU30TPOIHUS CBOWUCTB 4 content.myschool.edu.ru/lesson/e5a85fa8
KPHCTAILIOB -8c32-4481-a750-c4ab6d1b5eb5
[iaBIeHIe 1 bubmuoreka [JOK
KpHCTANTHIAIHA, VIebHAs https://m.edsoo.ru/ff0c6708
82 A 11.01.202 https://lesson.academy-
’ 4 content.myschool.edu.ru/lesson/00c789d

Cybnumarus

1-575a-4d59-81d7-f9a72acd88e6



https://m.edsoo.ru/ff0c64d8
https://lesson.academy-content.myschool.edu.ru/lesson/3b70bb25-eb13-4895-8dd8-1aece4fb3b76
https://lesson.academy-content.myschool.edu.ru/lesson/3b70bb25-eb13-4895-8dd8-1aece4fb3b76
https://lesson.academy-content.myschool.edu.ru/lesson/3b70bb25-eb13-4895-8dd8-1aece4fb3b76
https://m.edsoo.ru/ff0c65f0
https://lesson.academy-content.myschool.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5
https://lesson.academy-content.myschool.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5
https://lesson.academy-content.myschool.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5
https://m.edsoo.ru/ff0c6708
https://lesson.academy-content.myschool.edu.ru/lesson/00c789d1-575a-4d59-81d7-f9a72acd88e6
https://lesson.academy-content.myschool.edu.ru/lesson/00c789d1-575a-4d59-81d7-f9a72acd88e6
https://lesson.academy-content.myschool.edu.ru/lesson/00c789d1-575a-4d59-81d7-f9a72acd88e6

Hedopmaruu TBEPIOTO
tena. Pactsxenue u

83 cxkarue. Casur. Moayib 12.01.202

IOura. Ilpenen ynpyrux 4

nedpopmaruit

TennoBoe pacmmpeHne

KUJIKOCTEN U TBEPJIBIX TEIL.
84 AHTapMOHHU3M TEIJIOBBIX 15.01.202

KOJIEOAHUI YaCTHUI] 4

BeIlleCTBa

[IpeobpazoBanue sHEPTUHN B
85 16.01.202

(haz0BbIX Mepexoaax 4

bu6mmoreka [IOK

VDABHEHHE TCILIOBOTO https://m.edsoo.ru/ff0c6820

86 5 17.01.202 https://lesson.academy-
atanca 4 content.myschool.edu.ru/lesson/30d5d57
e-d7ee-419e-b211-0d03ealelcda
87 Pemenue 3amay 18.01.202
4

IToBepxHOCTHOE

HaTspkeHue. KanumispHeie
a8 SIBJICHUSL. I[aBJjeHI/Ie o1 19.01.202

WCKPUBJICHHON 4

IIOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca



https://m.edsoo.ru/ff0c6820
https://lesson.academy-content.myschool.edu.ru/lesson/30d5d57e-d7ee-419e-b211-0d03ea1e1cda
https://lesson.academy-content.myschool.edu.ru/lesson/30d5d57e-d7ee-419e-b211-0d03ea1e1cda
https://lesson.academy-content.myschool.edu.ru/lesson/30d5d57e-d7ee-419e-b211-0d03ea1e1cda

O06o001IEHNE U
CUCTEMAaTHU3alus 3HaHNUU 110

89 Teme "ArperaTHbie 22.01.202
COCTOSIHUSI BEIIECTBA. 4
®dazoBble Iepexoap"
KonTpomasHas pabora no
90 TeMe "ArperaTHble 93.01.202
COCTOSHHS BEIIECTBA. 4
®dazoBble Iepexoap"
DIIeKTpU3aIus Tel U €€
HpOS[BJ'IeHI/ISI.
OnekTpudeckuil 3apsaa. J[Ba
91 | Buma aieKT mecmlfxﬂ 8 24.01.202 ~ Promorexa LHOK
a p o https://m.edsoo.ru/ff0c6bcc
3apsnoB. [IpoBoaHMKH, 4
TTUDJICKTPUKA U
MTOJTYTIPOBOTHUKH
DJIeMeHTapHbIN bubmuorexa LIOK
SleKTPUYeCKHit 3P https://m.edsoo.ru/ffOc6bcc
92 39K OH COXDAHEHIS ’ 25.01.202 https://lesson.academy-
P 4 content.myschool.edu.ru/lesson/fa4d72f8
HNICKTPUHCCKOTO 3apiia -095a-4¢52-9dc1-312c833afele
bubmuoreka [JOK
B3aumopelictBue 3apsiios. https://m.edsoo.ru/ffOc6ced
93 Toueunsle 3aps/ipl. 3aKOH 26.01.202 https://lesson.academy-
Kynona 4 content.myschool.edu.ru/lesson/e7f8c786
-2334-4998-8bc0-82c84a311586
94 Pemenue 3amau 29.01.202

4



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://lesson.academy-content.myschool.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e
https://lesson.academy-content.myschool.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e
https://lesson.academy-content.myschool.edu.ru/lesson/fa4d72f8-095a-4c52-9dc1-312c833afe1e
https://m.edsoo.ru/ff0c6ce4
https://lesson.academy-content.myschool.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586
https://lesson.academy-content.myschool.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586
https://lesson.academy-content.myschool.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586

Dnektpuyeckoe noiie. Ero

95 JCHCTBHUE HA DICKTPUUICCKUE 30.01.202
3apsabl 4
Hanpsixénnocts
AMEKTPUIECKOTO TTOJISL.
[IpoGuerii 3apsa. JInaum
96 H;)H ﬂ)KéHHOI():T):I 31.01.202 bubmorexa HOK

P o https://m.edsoo.ru/ffOc6df2
BIEKTPUYECKOTO MOJIS. 4
OnHopoaHOE
ANMEKTPUIECKOE MOJIC
IToTeHnMaIbHOCTH brbmotexa LIOK
DIIEKTPOCTATHIECKOTO TIOJISI https://m.edsoo.ru/ff0c6f00

97 PasHOCTE HOTEHLMAO ’ 01.02.202 https://lesson.academy-
HOCTD HOTCHIHATOB 1 4 content.myschool.edu.ru/lesson/4fff851d-
HarpsDKCHHC 0d6d-4358-h3d7-0d9534fcc805
[TorenumanpHast S3HEPTUS
3apsija B
98 ANEKTPOCTATHYECKOM TI0JIE. 02.02.202

[Toreniman 4

AIEKTPOCTATUYECKOTO OIS

CBs13b HANPSHKEHHOCTHU
99 TIOJISI ¥ Pa3HOCTHU 05.02.202

MOTEHIIMAJIOB JIJIs 4

ANEKTPOCTATUYECKOTO MO

bub6mmoreka [JOK

IT - .
100 PUHLUII cynepn031/nvn/m 06.02.202 https://lesson.academy:

JJIEKTPUYECKUX ITOJIEN 4 content.myschool.edu.ru/lesson/5311bf95

-358b-4ffd-9592-250826752413



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://lesson.academy-content.myschool.edu.ru/lesson/4fff851d-0d6d-4358-b3d7-0d9534fcc805
https://lesson.academy-content.myschool.edu.ru/lesson/4fff851d-0d6d-4358-b3d7-0d9534fcc805
https://lesson.academy-content.myschool.edu.ru/lesson/4fff851d-0d6d-4358-b3d7-0d9534fcc805
https://lesson.academy-content.myschool.edu.ru/lesson/5311bf95-358b-4ffd-9592-250826752413
https://lesson.academy-content.myschool.edu.ru/lesson/5311bf95-358b-4ffd-9592-250826752413
https://lesson.academy-content.myschool.edu.ru/lesson/5311bf95-358b-4ffd-9592-250826752413

101 Pemenue 3amau 07.02.202
4
[Tosie Toueunoro 3apsza.

102 [Tone paBHOMEpHO 08.02.202
3apsKEHHOU cepbl 4
[Tone paBHOMEpPHO
3apsSKEHHOTO 10 00bEMY

103 mapa. [Tone paBHOMEpHO 09.02.202
3apsOKEHHOUM OECKOHEYHOM 4
IUIOCKOCTH
[TpoBoHUKY B Bubmoreka IIOK
3ICKTPOCTATUYCCKOM IOJIC. https://lesson.academy-

104 VYcnoBue paBHOBECHS ‘112'02'202 content.myschool.edu.ru/lesson/3cfb819f
3apsI0B -6ac2-48h9-afa3-570c1942dc23
JMPIeKTpUKY U E;Im;llmem HOdK

s://lesson.academy-

105 HOTYTPOBOHHIH B 13.02.202 cor[l)tent.mvschool.equru/Iesson/Scfb819f
PICKTPOCTATHHICCKOM HOJIe 4 -6ac2-48b9-afa3-570¢1942dc23
Konpnencarop. bubnuoreka [JOK
OneKTpoEMKOCTh https://m.edsoo.ru/ff0c7018

106 KOHJICHCATOPA. 14.02.202 https://lesson.academy-
DIEeKTPOEMKOCTD IJIOCKOTO 4 content.myschool.edu.ru/lesson/eb0d51e2
KOHJIEHCATOpa -b6a8-4a34-ac91-323c10be2el5

107 [MapannensHoe coemuHEHNE 15.02.202

KOHACHCATOPOB

4



https://lesson.academy-content.myschool.edu.ru/lesson/3cfb819f-6ac2-48b9-afa3-570c1942dc23
https://lesson.academy-content.myschool.edu.ru/lesson/3cfb819f-6ac2-48b9-afa3-570c1942dc23
https://lesson.academy-content.myschool.edu.ru/lesson/3cfb819f-6ac2-48b9-afa3-570c1942dc23
https://lesson.academy-content.myschool.edu.ru/lesson/3cfb819f-6ac2-48b9-afa3-570c1942dc23
https://lesson.academy-content.myschool.edu.ru/lesson/3cfb819f-6ac2-48b9-afa3-570c1942dc23
https://lesson.academy-content.myschool.edu.ru/lesson/3cfb819f-6ac2-48b9-afa3-570c1942dc23
https://m.edsoo.ru/ff0c7018
https://lesson.academy-content.myschool.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15
https://lesson.academy-content.myschool.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15
https://lesson.academy-content.myschool.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15

IlocnenoBaTenbpHOE

108 16.02.202
COCIIMHEHUE KOHJICHCATOPOB 4
DHeprus 3apsKEHHOTO bubnuorexa [JOK

109 KOHJIeHCATOPa 29'02'202 https://m.edsoo.ru/ff0c72c0

110 Pemenue 3amau 20.02.202

4
JIBrKeHMe 3apsyKeHHON

111 YaCTHIIBI B OJTHOPOTHOM 21.02.202
AIEKTPUYECKOM T0JIE 4

112 Pemtenue 3amay 22.02.202

4
O6o0mmenue u

113 CHUCTeMaTH3aIlys 3HAHUH 110 96.02.202
TeMme "DIEeKTpUUeCcKoe 4
mosne"

KonTtponpHas padoTa no

114 TeMe "DIeKTpuyecKoe 27.02.202
roJie" 4
Cuna toka. [locTosTHHBINM
TOK. Y CIIOBUSA

115 CYyLIECTBOBaHMS 28.02.202
MOCTOSTHHOTO 4

QJICKTPUYCCKOT'0 TOKA



https://m.edsoo.ru/ff0c72c0

HcTtounuku Toka.

116 29.02.202
Hanpsoxenne u 31C 4
3akon Oma 1t yyacTka EtT6H;IfTeKa H(ZK
ps://lesson.academy-
117 ) 1.03.202
Henu. IMEKTPHIECKoe 2 0320 content.myschool.edu.ru/lesson/0e6e5112
COTIPOTHBJICHHE -edf6-4d1c-bed3-2149d0e7daba
3aBHUCHUMOCTD
bubmmoreka [{OK
CONPOTHBICHIA https://lesson.academy
11 4.03.202 ' : -

8 O/IHOPORHOTO HPOBOMHHKA 2 0320 content.myschool.edu.ru/lesson/calceb71
OT €T0 JUTMHET H IO M -f05f-4ca0-8862-fa0c67b49486
MTOTIEPEYHOTO CEUCHHUS

119 VY enpHO€ CONpOTUBIICHUE 05.03.202
BelllecTBa. Pemmenune 3amay 4
bu6moreka [IOK
IlocnegoBarenpHOE, https://m.edsoo.ru/ff0c74f0
120 napajuielibHOE, CMEIIIaHHOE 06.03.202 https://lesson.academy-
COEJIMHEHUE TTPOBOJHUKOB 4 content.myschool.edu.ru/lesson/76cdc7ce
-3fec-47c1-b403-3b906bc3cdee
Pacuér pa3BeTBIEHHBIX
121 ANEKTPUYECKUX IICTICH. 07.03.202
[TpaBuna Kupxroda 4
122 Pemenue 3amau 11.03.202
4
PaGora snexTpuyeckoro bubnmnoreka [JOK
123 ToKa. 3akoH J[xoymns — 12.03.202 https://m.edsoo.ru/ff0c7838
Jlenna 4 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.academy-content.myschool.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.academy-content.myschool.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.academy-content.myschool.edu.ru/lesson/ca1ceb71-f05f-4ca0-8862-fa0c67b49486
https://lesson.academy-content.myschool.edu.ru/lesson/ca1ceb71-f05f-4ca0-8862-fa0c67b49486
https://lesson.academy-content.myschool.edu.ru/lesson/ca1ceb71-f05f-4ca0-8862-fa0c67b49486
https://m.edsoo.ru/ff0c74f0
https://lesson.academy-content.myschool.edu.ru/lesson/76cdc7ce-3fec-47c1-b403-3b906bc3cdee
https://lesson.academy-content.myschool.edu.ru/lesson/76cdc7ce-3fec-47c1-b403-3b906bc3cdee
https://lesson.academy-content.myschool.edu.ru/lesson/76cdc7ce-3fec-47c1-b403-3b906bc3cdee
https://m.edsoo.ru/ff0c7838
https://lesson.academy-content.myschool.edu.ru/lesson/5a575f8b-7c60-4088-86ee-59403eb3ea60

content.myschool.edu.ru/lesson/5a575f8b
-7¢60-4088-86ee-59403eb3ea60

124 Pemtenue 3amau 13.03.202
4
MOIIHOCTD 3JIEKTPUYECKOTO
125 ToKa. TermoBas MOIIHOCTD, 14.03.202
BBIJIEIISIEMasi Ha PE3UCTOPE 4
126 Pemrenue 3amay 15.03.202
4
O/1C u BHyTpEeHHEE
127 COTIPOTHBIICHUE UCTOYHHKA 18.03.202
TOKa 4
bu6mmoreka [IOK
3axoH OMa 114 IOJTHOH https://m.edsoo.ru/ff0c7ae0
128 (3aMKHYTOI) 19.03.202 https://lesson.academy-
AIEKTPUYECKON LTI 4 content.myschool.edu.ru/lesson/3b66db4
3-15e7-4151-a165-aba9469d2450
bubmuoreka [JOK
https://lesson.academy-

129 Pewenme sazas ‘210'03'202 content.myschool.edu.ru/lesson/009d68b
8-2f8d-4287-8355-43d7beBac0e6
bu6mmoreka [JOK
https://lesson.academy-

130 MonHocTs uCTOUHMKA ToKA 21'03'202 content.myschool.edu.ru/lesson/d431f758

-d8a5-43c2-b77f-bd2d2e749a3b



https://lesson.academy-content.myschool.edu.ru/lesson/5a575f8b-7c60-4088-86ee-59403eb3ea60
https://lesson.academy-content.myschool.edu.ru/lesson/5a575f8b-7c60-4088-86ee-59403eb3ea60
https://m.edsoo.ru/ff0c7ae0
https://lesson.academy-content.myschool.edu.ru/lesson/3b66db43-15e7-4151-a165-aba9469d2450
https://lesson.academy-content.myschool.edu.ru/lesson/3b66db43-15e7-4151-a165-aba9469d2450
https://lesson.academy-content.myschool.edu.ru/lesson/3b66db43-15e7-4151-a165-aba9469d2450
https://lesson.academy-content.myschool.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://lesson.academy-content.myschool.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://lesson.academy-content.myschool.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://lesson.academy-content.myschool.edu.ru/lesson/d431f758-d8a5-43c2-b77f-bd2d2e749a3b
https://lesson.academy-content.myschool.edu.ru/lesson/d431f758-d8a5-43c2-b77f-bd2d2e749a3b
https://lesson.academy-content.myschool.edu.ru/lesson/d431f758-d8a5-43c2-b77f-bd2d2e749a3b

131 KopoTkoe 3ambikanune 22.03.202
4

132 Konpencarop B uenu 01.04.202
ITOCTOSTHHOTO TOKa 4

133 Pemenue 3amau 02.04.202

4

Pemenue 3agad mo reme

134 "TlocTOSHHBIN 03.04.202
AIEKTPUYECKUN TOK" 4
Pemrenue 3agad mo reme

135 "TlocToSTHHBIH 04.04.202
ANEKTPUIECKUH TOK" 4
Pemrenue 3agau mo reme

136 "TlocTosTHHBIH 05.04.202
AJIEKTPUYECKUN TOK" 4
O06o06meHNEe 1

137 cHUCTeMaTH3aIlns BI;IaHI/Iﬁ 1o 08.04.202
teme "IlocTosTHHBII 4
3JIEKTPUYECKUN TOK"
KonTponsHas pabota mo

138 teme "IlocTosTHHBII 09.04.202
EKTPUYECKHM TOK" 4
DnekTpuyeckas BuGmiorexa IOK

139 TPOBOAAMOCTS paquHbiX 10.04.202 https://resh.edu.ru/subject/lesson/6294/
BEIIECTB. DIEKTPUICCKHUI 4



https://resh.edu.ru/subject/lesson/6294/

TOK B MeTaJlIax.
CBepxmpoBOIUMOCTh

DNEeKTPUYECKUM TOK B
pacTBOpax M pacIuiaBax

bubmmoreka [{OK

140 3 11.04.202 https://resh.edu.ru/subject/lesson/6295/
ICKIPOIHTOB. SAKOHMT 4 https://m.edsoo.ru/ff0c82ba
@apanes JUIs JIIEKTPOIU3a
DNEeKTPUUYECKUM TOK B bubnmorexa LOK

141 . 12.04.202 https://resh.edu.ru/subject/lesson/3787/
rasax. Lurasma 4 https://m.edsoo.ru/ff0c84ae
DIIEKTPUYECKUI TOK B

142 Bakyyme. BakyymHbie 15.04.202
puOOPHI 4

143 DIJIEKTPUYECKUI TOK B 16.04.202 bubnuoreka [IOK
MOJIYIIPOBOAHUKAX 4 https://m.edsoo.ru/ff0c84ae

144 [TonynpoBoAHUKOBBIE 17.04.202 bubnunoreka [JOK
pubOpsI 4 https://m.edsoo.ru/ff0c86fc
DuU3NYECKUH TPAKTUKYM I10
teme "M3mepeHue cuiibl
TOKa U HAMPSHKEHHS B LIETIN
MOCTOSIHHOTO TOKa MPH
MTOMOIIIN AHAJIOTOBBIX U

145 U(POBBIX U3MEPUTEIBHBIX 18.04.202
npubopoB" UK 4

"3HaKOMCTBO ¢ I (PPOBOIi
nabopaTtopueii o (pusuke.
[Tpumeps! u3mMepeHust

(U3NYECKUX BETMYUH MPU



https://resh.edu.ru/subject/lesson/6295/
https://m.edsoo.ru/ff0c82ba
https://resh.edu.ru/subject/lesson/3787/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

MTOMOIIIM KOMIIBIOTEPHBIX
TATYUKOB"

146

@u3NYeCKU NPAKTUKYM 110
teme "U3ydyenue
HEPABHOMEPHOTO JIBUKEHHUS
C LIETIbIO OIPEEICHUS
MTHOBEHHOM ckopocTh"

19.04.202
4

147

@u3NYEeCKU NPAKTUKYM T10
teme "M3mepenue
YCKOPEHUS MPU
MPSIMOJIMHENHOM
PaBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKJIOHHOU
IJIOCKOCTH" WITN
"UccneqoBanue
3aBUCHMOCTH IIyTH OT
BPEMEHH IPU
PaBHOYCKOPEHHOM
NBIOKEeHUN"

22.04.202
4

148

Ou3nyecKuil MPakTUKyM 1O
teme "M3mepenue
yCKOpEeHUs: CBOOOHOTO
nagenus" win "N3yueHnue
JBUKEHUS Tena,
OpOIIIEHHOTO
TOPU30HTAJIBHO"

23.04.202
4

149

Pu3NYeCKU MPAKTUKYM I10
teMe "M3ydueHne IBM>KEHUS
Teja 10 OKPYKHOCTH €

24.04.202
4




MMOCTOSTHHOM MO MOJTYJIEO
CKOPOCTBHIO" HIIN
"UccnenoBanue
3aBUCHMOCTH TIEpHO/Ia
oOpalneHuss KOHIIeCKOTO
MasTHUKA OT €T0
napameTpoB"

150

@u3NYECKU NPAKTUKYM T10
teme "M3mepenue
PaBHOJICHCTBYIOLIEN CUIIBI
TP ABMKEHUU OpyCKa 10
HAKJIOHHOM MJIOCKOCTH" WiIn
"IIpoBepka runoTessl 0
HE3aBUCHMOCTH BPEMEHU
JBIKEHUS OpycKa 1mo
HAaKJIOHHOM IUIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT
ero maccol"

25.04.202
4

151

DuU3NYECKUH TPAKTUKYM I10
teme "UcciaenoBanue
3aBHCHMOCTH CHUJI
yIPYTrOCTH, BOSHUKAIOIINX
B MIPYKUHE U PE3UHOBOM
oOpasiie, OT uX
nepopmarnuu' Uim
"N3yueHue NBUKEHUS
CHUCTEMBI TEJI, CBA3AHHBIX
HUTBIO, IEPEKUHYTOMN YepE3
JIErKui 6J10K"

26.04.202
4




152

Pu3N4eCKU NPAKTUKYM 110
teme "U3mepenune
Kod(duUIMeHTa TPEHUS 110
BEJIMYMHE YIII0BOTO
KoddunreHTa
3aBucumoctu Frp(N)" nmm
"UccnenoBanue NBUKEHUS
Opycka 1o HaKJIOHHOM
IJIOCKOCTH C TTEpEMEHHBIM
ko3 durmentom TpeHus"
niy "M3ydeHne 1BUKEHUS
rpy3a Ha BaJly C TPEHHEM"

02.05.202
4

153

®U3NYECKUH TPAKTUKYM T10
teme "UcciaenoBanue
YCIOBUI paBHOBECHS
TBEPJIOTO TENA, UMEIOIIETO
OCb BpallleHUs" WiIn
"KoncrpynpoBanue
KPOHIITEHHOB U PacuéT CUJl
ynpyroctu" unu "N3yuenue
YCTOWYHBOCTH TBEPIOTO
TeJa, UMEIOIIEro IIoab
ornops!"

03.05.202
4

154

Pu3n4eCcKUi NPAKTUKYM 10
teMe "H3mepenune
HMITyJIbCa TeJla 10
TOPMO3HOMY IIyTH" MU
"N3mepenune cuiibl TAry,
CKOPOCTH MOJEIN

06.05.202
4




ANEKTPOMOOWIIS U
MOIITHOCTH CHUJIBI TSTU" WK
"CpaBHeHUE U3MEHEHUS
HMITyJIbCa TeJa C
HUMITYJIbCOM CHJIBI" WIIN
"UccnenoBanue
COXPAaHEHHUs UMITyJIbCca MpHU
YIPYrom B3auMOIeHCTBUH"
nin "U3mepenune
KMHETUYECKON SHEPTUU
TeJa 10 TOPMO3HOMY ITyTH"

155

@u3NYeCcKUil NPAKTUKYM IO
teme "M3ydyeHue
M30TEPMHUYECKOTO Mpoliecca
(pexomMeH0BaHO
WCIIOJIb30BaHKUE MU(PPOBOH
nabopaTopun)" WiIH
"N3ydyeHne n30X0pHOTo
npouecca" unu "N3yuenue
n3o0apHoro mporecca uin
"[IpoBepka ypaBHEHUS
cocTostHUS"

07.05.202
4

156

®u3NUeCcKUil NPAKTUKYM 110
teme "M3mepeHne ynenpHon
TETNIOEMKOCTH'" MIIN
"UccnenoBanue mpouecca
OCTBLIBaHHMS BEIeCTBA" WM
"UccnenoBanue
aarabaTHOrO mporecca”

08.05.202
4




niu "U3yuenune
B3aMMOCBSI3U PHEPTUU
MEKMOJIEKYJISIPHOTO
B3anMMOJICHCTBUS U
TEMITepaTyphbl KATICHUS
JKUIKocTen"

157

@u3NYEeCKU NPAKTUKYM 110
teme "U3ydyeHune
3aKOHOMEPHOCTEN
WCIIapeHus KUAKOCTEN" Wi
"NU3mepenue yaenbHOU
TEIUIOTHI IIaBJIEHU Jbhaa"
ninu "M3yueHne CBOUCTB
HACBIIIEHHBIX MTapoB" UK
"U3mepenune abCoMOTHON
BJI&YKHOCTH BO3/yXa U
OLIEHKA MacChl IapoOB B
nomMenieHuu". 3mepenue
ko3 durmenta
ITOBEPXHOCTHOIO
HATSKEHUS

13.05.202
4

158

du3nyuecKuil MPaKTUKYM 10
teMme "HaOmronenue
MIpeBpaIEHUS SHEPTUU
3apsHKEHHOTO KOHJIEHCATOpa
B SHEPTHUIO U3ITYyUCHHS
CBETO MO 1a" UIIH
"N3y4ueHne npoTeKaHus
TOKa B IEMH, COAEpIKaIIeH

14.05.202
4




KOHJIeHCaTop" Uiu
"Pacnpenenenue pasHoCTH
MOTEHLMAJIOB (HAIPSKEHU)
MIPH TIOCTIEIOBATEIHHOM
COCIIMHEHUH
KOHJIEeHCaTopoB"

159

@u3NYEeCKU NPAKTUKYM 110
teme "MccnegoBanue
CMEIIAHHOTO COCIMHCHUS
pe3ucTopoB' wim
"U3mepenue yaenbHoro
COTIPOTUBIICHUS
MPOBOJTHUKOB'" MIIN
"UccneqoBanue
3aBHCUMOCTH CHJIBI TOKA OT
HanpsHKEHUs 1S JTaMITbl
HaKaJuBaHu"

15.05.202
4

160

DuU3NYECKUH TPAKTUKYM I10
teMme "HaOmronenue
3JIEKTpOon3a" WIn
"U3mepenue 3apsiia
OJTHOBAJICHTHOI'O MOHA" WJIH
"UccneqoBanue
3aBUCUMOCTHU
CONIPOTHUBIIEHUS
TEPMOPE3UCTOPA OT
TEMIEPATYPBI" WIH
"CHsTHE BOJNBT-aMIIEPHON
XapaKTEepPUCTUKHU quoaa”

16.05.202
4




PesepBHBIl ypOK.
O0o01menue u

bubmuoreka [JOK
https://lesson.academy-

161 17.05.202
CHCTEMAaTH3aIHs 3HaHUH 110 4 content.myschool.edu.ru/lesson/a24f4acQ
teMme "Kunematuka" -e56e-4463-8eee-201f99a2d48¢
PesepBHblii ypoK. bubnuorexa [JOK
006006 . .

162 o01IeHne n ) 20.05.202 https://lesson.academy:
cucTeMaTu3anys 3HaHuH 110 4 content.myschool.edu.ru/lesson/a24f4ac0O
teMe "/lunamuka" -e56e-4463-8eee-201f99a2d48c
PesepBHBIl ypOK.

O06o00611IEHNE U

163 CHCTEMAaTH3alMs 3HaHUH 110 21.05.202
teme "CTaTuka TBEpIIOro 4
Tena"

Pe3epBHbIi ypok.
bu6moreka [IOK
O06o00611IEHNE U it d
164 cUCTEMATU3AIHU 3HAHUH I10 22.05.202 Ps-Hlesson.academy=
" 4 content.myschool.edu.ru/lesson/a24f4ac0
TEME T IAKOHBT COXPAHCHIA -e56e-4463-8eee-201f99a2d48c
B MEXaHHUKE
Pe3epBHbIi ypok.
O06o06mIeHNEe 1 bu6mmoreka [JOK

165 CUCTEMATHU3aIHA 3HAHUH I10 23.05.202 https://lesson.academy-
teMe "OCHOBEBI 4 content.myschool.edu.ru/lesson/c4ch7633
MOJIEKYJIIPHO-KUHETUYECKO -1alb-4c34-9224-7c16e38f33a9
i Teopun”

PesepBHBIN ypOK.
bubmmoreka [JOK
O06001menne u hetos:/l d
166 cUCTEMATHU3aIHUA 3HAHUH I10 24.05.202 ps /flesson.academy=
" content. myschool.edu.ru/lesson/c4ch7633
teMe "TepmoauHaMuKa. 4

TenmoBrie MamIuHb"

-lalb-4c34-9224-7c16e38f33a9



https://lesson.academy-content.myschool.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.academy-content.myschool.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.academy-content.myschool.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.academy-content.myschool.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.academy-content.myschool.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.academy-content.myschool.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.academy-content.myschool.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.academy-content.myschool.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.academy-content.myschool.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.academy-content.myschool.edu.ru/lesson/c4cb7633-1a1b-4c34-9224-7c16e38f33a9
https://lesson.academy-content.myschool.edu.ru/lesson/c4cb7633-1a1b-4c34-9224-7c16e38f33a9
https://lesson.academy-content.myschool.edu.ru/lesson/c4cb7633-1a1b-4c34-9224-7c16e38f33a9
https://lesson.academy-content.myschool.edu.ru/lesson/c4cb7633-1a1b-4c34-9224-7c16e38f33a9
https://lesson.academy-content.myschool.edu.ru/lesson/c4cb7633-1a1b-4c34-9224-7c16e38f33a9
https://lesson.academy-content.myschool.edu.ru/lesson/c4cb7633-1a1b-4c34-9224-7c16e38f33a9

167

PesepBHBIl ypOK.
O0o01menue u
CUCTEMaTU3alus 3HAHUN 110
Tteme "ArperaTHble
COCTOSIHUS BELIECTBA.
®da3o0BbIe nepexopl"”

168

PesepBHBIl ypOK.
O06o06menue u
cHCTeMaTH3aIs 3HaHuH 110
TeMe "DIEeKTPUUECKoe
mose"

169

PesepBHBIi ypOK.
O0o00menne u
CUCTEMAaTU3als 3HAHUH I10
teMe "IlocTosSHHBII
AIEKTPUYECKUN TOK"

170

Pe3epBHbIi ypok.
O60061enue u
CUCTEeMaTH3alMsl 3HAaHUH 110
teme "TOoKHu B pa3IM4HbIX
cpenax"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

170

16




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoxa Bcero Konrpoapirre | Ipaxrireciie u3yyeHusi =~ o0paszoBaTesbHbIE
padoTsbI padoThI pecypeE!
B3anmMoielicTBrE MOCTOSTHHBIX MAarHUTOB
1 U MIPOBOJIHUKOB C TOKOM. MarautHoe 1
nose. ['unore3a Ammepa
Bekrop marautHOM mHAyKIuu. [IpuHmn
2 CYNEPHO3UIIMYA MATHUTHBIX ToJIeH. JInnnun 1
MAarHUTHOW MHIYKIIUH
3 MarsuTHO€ 1oJIe TPOBOIHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb
5 Pemtenue 3amay 1
6 [Ipumenenue 3akoHa Amrepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HanrpaBJICHUE U
7 MOJyJb. JIBUXKEHUE 3apsyKEHHON YaCTHLIbI 1
B OJJHOPOJAHOM MAarHUTHOM IIOJIE
Pemenue 3amau
Pa6ora cunel Jlopenia
10 Pemenue 3amau
1 MarsuTHO€ 1oJie B BEILIECTBE. 1
deppoMarHeTuku, napa- U 1uaMarHeTuKu
12 OCHOBHBIE CBOWCTBA (hpeppOMarHEeTUKOB. 1

[Tpumenenue heppoMarHeTHKOB




Pemrenne 3agau mo reme "Marauraoe

13 |
moJie

14 Pemenne 3amau no reme "MarautHoe
moJie"

15 SIBneHune AMeKTPOMArHUTHON MHAYKIIHH.
[ToTok BEKTOpa MarHUTHOM MHIYKIIUU

16 OC unayKIMu

17 3aKOH AMEKTPOMATrHUTHON UHIAYKIIUH
®dapanes

18 Buxpesoe anekrpuueckoe mose. Toku
dyko

19 OJIC uHAYKINH B ABMOKYIITHXCS
MTPOBOTHUKAX

20 Pemtenue 3amay

21 [IpaBuso Jlenma

29 NupyktuBHOCTh. Karymika
WHJIYKTUBHOCTH B LIETIH ITOCTOSTHHOTO TOKA

23 SBnenne camounaykiuu. IJ1C
CaMOMH]TyKIIUH

24 DHeprus MarHUTHOTO TOJISl KaTYIIKU C
TOKOM. DJICKTPOMAarHUTHOE I0JIe

25 Pemtenue 3amay

26 O0o001IeHNE B CHCTEMAaTH3alKs 3HAHUH 110
TeMe "DnexkTpoauHaMuKa"

97 KonTponsHas pabota o Teme

"OnexTpoauHamuka"




KonebarenvHas cucrema. CBoOOIHBIE

28 konebanus. ['apmMoHHUYecKre KoJIeOaHwst

29 KunemaTtnueckoe u JMHaAMHYECKOE
OTIMICAaHUE KOJICOATCIIbHBIX JBUKCHHM
DHepreTudeckoe onucanue. BeiBos
JTMHAMHYECKOTO OIHCAHUS

30 TrapMOHUYECKHUX KOJICOaHUH U3 HX
SHEPTreTUUECKOTO M KHHEMAaTUYECKOTO
OTIMICAHHUS

31 Ammunrynaa u $asa konedanui
[lepuon u yactora kosiebanuii. [lepros
MAaJIBIX CBOOOIHBIX KOJIEOAaHUHI

32 MaTeMaTH4ecKoro MastHuka. [lepuos
CBOOOTHBIX KOJIEOAaHUH TTPY)KUHHOTO
MasiTHUKa

33 3aryxaroniue KojeOanus. BeIHyXIeHHbIC
kosebanus. Pezonanc

34 ABTOKOJICOAHUS

35 Pemtenue 3amay
Ypok-koHpepennus "MexaHuueckue

36 KoJieOaHus B My3bIKaJIbHBIX
HHCTpyMeHTax"

37 O06o01IeHne u cucTeMaTu3alus 3HaHu| 10
Teme "MexaHuuyeckue KoyueoaHus"

38 DNeKTPOMAarHUTHBIE KOJICOaHHUS.

KonebarenbHbIi KOHTYD




®opmyna Tomcona. CBsi3b aMIUTATYAbI

39 3apsia KOHJIEHCATOPa C aMIUTUTYAON CHITBI
TOKa B KOJICOATEIILHOM KOHTYpE

40 3aK0H COXpaHCHHSI SHEPTHUU B UACATHHOM
KoJ1e0aTeIbHOM KOHTYpE
3aTyxarolne JEeKTPOMarHuTHbIE

41 KoJiebaHus. BeiHyX1eHHBIC
AJIEKTPOMATrHUTHBIC KOJICOAHUS

42 [Iepemennslii TOK. Pesucrop u
KOHJICHCATOP B IIENTA IEPEMEHHOTO TOKa

43 Karyika HHIyKTHBHOCTH B TIETTH
MIEPEMEHHOTO TOKa

m 3akoH OMa 1Sl JJIEKTPUYECKOM 1enu
MIEPEMEHHOTO TOKa
MOoIIHOCTh NEPEMEHHOTO TOKA.

45 AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAUYCHNE
CHJIBI TOKA U HAIPSDKCHUS

46 Pe3onaHc B 2yIeKTpUUECKOM HEeTTH

47 Pemtenue 3amay
WneanpHblil TpanchopmaTop.

48 [IpousBoicTBO, HIEpeaya U NOTpeOICHHE
AJIEKTPUYECCKOM SHEPTrUU
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anektpodneprun. Kynbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUHU B
MOBCEIHEBHOM KU3HU

50 Pemenue 3amau

51 Pemenue 3amau




O00011IeHME U CUCTEMATU3ALMS 3HAHUM IO

52 " |
TeMe "DIeKTPOMArHUTHbIE KOJICOaHUs

53 Mexanudeckue BOJIHbI. XapaKTepUCTUKH
MEXaHUYECKUX BOJIH

o4 CBoiiCTBa MEXaHHMYECKUX BOJIH

55 3ByK. XapaKkTEepUCTUKH 3ByKa

56 Wndpas3syk u ynapTpassyk. Lllymosoe
3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl

57 Pemenue 3agau

58 DJIEKTpPOMAarHuTHbHIE BOJIHBI. M3myyeHue
ANEKTPOMArHUTHBIX BOJIH

59 DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMArHUTHBIX BOJH
[Ikana 37eKTpOMarHUTHBIX BOJIH.

60 [IpuMeHeHne >EeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY
[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.

61 Pannonokamus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKaIOIIEH Cpe/Ibl

62 KonTtponsHas pabora no teme
"Konebanus u BoaHBI"

63 Caet. 3aKOH NPSAMOJIMHENHOTO
pacrpoCTpaHEeHHs CBETa

64 Pemrenue 3agau Ha IpUMEHEHUE 3aKOHA
MPSIMOJIMHENHOTO PACIPOCTPAHEHHSI CBETA

65 Ortpaxenue cserta. [1nockoe 3epxkaio.

Coepuueckoe 3epKao




[Ipenomnenue cBera. AGCOTIOTHBIN U
OTHOCHUTEIBHBIN MMOKa3aTelb

66 npenomieHus. [lonHoe BHyTpeHHEee
oTpakeHue. [IpenenbHbIi yroJ NojgHoro
BHYTPEHHETO OTPaKEHHS

67 Pemrenue 3a1a4 Ha MpUMEHEHNE 3aKOHOB
OTpaKEHHsI M TIPEJIOMIICHUS CBETa

68 Xon yder B mpusMe. Jlucnepceus cera.
CrnoxHblii cocTaB 6enoro ceera. et

69 JInn3el. DOKYCHOE PaCCTOSIHUE U
OTITUYECKAs CHJIA JINH3BI

70 [TocTpoenue n3o0pakeHui B INH3aX U UX
cUCTeMax. YBeJINYeHHE JTUH3bI
Pemenue 3a1ay Ha mocTpoeHue

71 n300pakeHUH, TOTy4aeMbIX C TIOMOIIIBIO
JIUH3

72 I'na3 kak ontuyeckas cucreMa

73 Pemenue 3agau. [Ipenensl npuMeHMMOCTH
r€OMETPUYECKON ONTUKH

74 CkopocTb cBeTa M METO/IbI €€ U3MEPEHUs

75 Jlucniepcus cBera

76 HNurepdepennus creta

77 KorepeHTHbIE UCTOUHUKU. Y CIIOBUS
HaOJI0IeHUS] MAKCUMYMOB U MMHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue naTephepeHINN

80 Hudpaxius ceera




Hudpaxuonnas pemeérka. Y cioBue

81 HaOJI0/ICHUS TJIABHBIX MAKCHUMYMOB

82 Pemrenue 3amau

83 [ToriepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanusa ceera

84 Pemrenne 3amau

85 CBeToBbI€ SIBIIEHUS B IPUPO/IE

86 O06o01enre U cucTeMaTru3alus 3HaHu 10
teme "OnTuka"

87 KonTponbhas pabota o Teme «OnTuka
['paHuIIBI TPUMEHUMOCTH KJIACCHYECKOM

88 MEXaHUKH. 3aKOHBI AJICKTPOIUHAMUKH U
MPUHIIUI OTHOCUTENIbHOCTH

89 [ToctynaTel cnennaibHON TEOPUH
OTHOCHUTENILHOCTH
[IpocTpaHCTBEHHO-BpEMEHHON MHTEPBAI.
[IpeobOpazoBanus Jlopenna. YcioBue

90 NpUIMHHOCTH. OTHOCHUTEIBLHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHHU
Y COKpaIIeHUE JITHHbI

o1 DHeprus U UMIYIbC PEISITUBUCTCKOM
YaCTHUILIbI
CBs13b MacChl C SHEPTUEN U UMITYJIbCOM

92 PENATUBUCTCKON YaCTUIIBI. DHEPTHs
MOKOS

93 PaBHOBecHOE TeMIOBOE U3TyYEHUE

94 3akoH cMmerieHus Buna

95 I'unotesa M. [linanka o kBaHTax. ®OTOHBI




96

DHeprus U UMITyIbC GOToOHA

®otoaddext. Onpitel A. I'. Cronerosa.

o 3akonb! hoTodhdhekTa
VYpaBHeHnue DUHIITEHA 1151

98 dotorddekra. "KpacHas rpanumna"
dboTorddexra

99 Jasnenue cera. Onbitel [1. H. JIeOeneBa

100 BoJsiHOBBIE CBOIICTBA YaCcTHIL
Bounnsl e bpoitns. JlnmuHa BOJHBI 1€

101 Bpoiins u pazmeps! 00671aCcTH JOKATH3AUN
JIBHOKYIIEHCS] YaCTHUIIbI

102 KopryckysipHO-BOTHOBOM Tyalin3m

103 Judpakuus >IeKTPOHOB Ha KpUCTALIax
Crnenunduka u3MepeHui B MUKPOMUPE.

104 CooTHoI1IeHHs HEOTIpeACTIEHHOCTEH
I'eitzenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenne pacy€THbIX 3a1a4
KonTponsHas paborta no Temam: "OCHOBBI

107 CTO", "KopiycKyaspHO-BOIHOBOI
nyanuszm"
OnBITHI IO UCCIEAOBAHUIO CTPOCHUS

108 atoma. [lnmanerapnas mozaens aroma
Pesepdopna

109 IToctynarel bopa

110 Bunel ciektpoB. CiekTp ypoBHEN

OHCEPIUH aToMa BOAOPOJa




111

CnoHTaHHOC B BBIHYXJICHHOC U3JIYYCHHUC
CBCTa

112

Jlazep

113

Hyxnonnas mozens siipa ['eiizenOepra-
HBanenko. 3aps u MacCOBOE YMCIIO sAJpa.
M3oTonsl. PannoakTuBHOCTE

114

3aKoH paJMo0aKTUBHOTO pacraja.
CBolicTBa HOHU3UPYIOLIETO U3ITyYEHUS.
Bnusinue pagnoakTUBHOCTH Ha KUBBIE
opranusmsl. [lozumerpus

115

DHeprus CBs31 HyKJIOHOB B sijIpe.
Anepubie cunbl. JledekT Macchl sapa.
SnepHbie peakuuu. SAnepHble peakTOpBbI.
[IpoGnembl ynpaBiisieMoro TepMOosAepHOTO
CUHTE3a. DKOJOTMYECKUE aCIIEKThI
Pa3BUTHUSA AEPHOMN SHEPTETUKU

116

MeTopl perucTpaly U UCCIeI0BaHMS
AJIEeMEHTaPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
BapuoHb1, ME30HBI U JICITOHBI.
[Ipencranenue o CtaHgapTHON MOJEIH.
KBapk-riirooHHass MOJIeb aJJpOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. ENMHCTBO (pU3MUecKoil KapTHHBI
Mupa

118

OTaIsl Pa3BUTHA aCTPOHOMMUHU. 3HadeHUe
ACTPOHOMHHU




119

[TpruMeHUMOCTh 3aKOHOB (PU3HUKH IS
00BsICHEHUS IPUPOJIBI KOCMHYECKHIX
00BEKTOB. MeTOIbl aCTPOHOMUYECKUX
HCCIEIOBAaHUN

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIBI,
paanoTeNeCKOIbl, BHEATMOCHEpHAs
aCTPOHOMHS

121

Bun 3Bé€3anoro He6a. Co3Be3ausi, spKue
3BE3/1bI, TNIAHETHI, UX BUJIMMOC JIBHKCHUEC

122

Comeynas cucrema. Comaite. CoHeuHast
aKTUBHOCTb. McTounuk sneprun CosHua u
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
b

Juarpamma "crnieKkTpanabHbIN Ki1acc —

CBETUMOCTB"

124

3BC3I[BI rJIaBHOM IOCJICa0BAaTCIBbHOCTHU

125

Buyrpennee crpoeHue 3BE3/1.
CoBpeMeHHbIE MPEJICTABICHUS O
MPOUCXO0XACHUHU U 3BOJIIOIMK CoJIHIIA U
3BE3]1. DTaIlbl )KU3HU 3BE3]I

126

Muneunsiii [lyre — Hama ["anaktuka.
Tunel ranakTuk. YEpHBIE ABIPHI B SIpaAX
rajaKkTUK

127

Bcenennas. Paciumnpenvie BeeneHHOM.
3akoH Xa06ma. Teopust bonbiioro B3pbiBa.
PenukroBoe u3nyyeHue

128

MacmtaGHast cTpykTypa Beenennoit.
MeraraakTuka




129

Hepeménnbie mpoOieMbl acCTpOHOMUU

130

Pu3NYEeCKU IPAKTUKYM 110 TEME
"WccnenoBaHnue MarHiTHOTO TTOJIS
MOCTOSIHHBIX MAarHUTOB" MJIK
"UccnenoBaHue CBOMCTB
tdbeppomarnerukoB" unu "HMccnenoBanue
JCHCTBUS TIOCTOSIHHOTO MarHuTa Ha paMKy
¢ TokoM"

131

®uU3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue cuisl Amriepa" uim
"N3ydyeHne 3aBUCUMOCTHU CHIIBI AMIiepa OT
cuibl Toka" i "OnpeneneHue
MarHUTHOM MHAYKIIMU Ha OCHOBE
u3MepeHus cuibsl Ammepa"

132

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUA
3JIEKTPOMArHUTHON MHIYKIHUH" WIIH
"OnpenesieHue UHIYKIIMA BUXPEBOTO
MarHuTHOTO MmoJs"

133

Ou3nyecKuil MPakTUKyM IO TEME
"UccnenoBanue sBICHUS CAMOMHAYKIUN"
win "COopka MOAENHU 3EKTPOMArHUTHOTO
reueparopa"

134

Du3NYEeCKUN PAKTUKYM I10 TEME
"N3mepenue neproaa cBOOOIHBIX
KoJeOaHUi HUTSHOTO U MIPY>KUHHOTO
MasgTHUKOB"




135

®u3N4EeCKUN IIPAKTUKYM 110 TEME
"[IpeoOpa3oBanne SHEPTUH B IPY>KUHHOM
MasTHHKE"

136

PuU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue nmepeMeHHOTO TOKa Yepe3
II0CJIEIOBATENIBHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKY U pe3UcTop" MiIn
"NccnenoBanue paboThl HICTOUHUKOB
CBETa B IIENH NIEPEMEHHOT0 TOKa"

137

®u3N4eCKU TPAKTUKYM I10 TEME
"N3yueHne nmapaMeTpoB 3BYKOBOW BOJIHBI"

138

®u3NYeCKUil IPAKTUKYM IO TEME
"M3mepenue nokazaresis NpesioMICHHS
crexna" i "Ilonydenne n300pakeHus B
CHUCTEME U3 IIOCKOTO 3epKaja U JUH3bI"

139

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUA OT BelleCTBa (Ha mpUMepe
XKuakux JuH3)" wim "M3Mepenue
(hOKYCHOTO PacCcTOSTHUS PaCCEHBAIOIINX
nuH3"

140

du3nuecKuil MPaKTHKYM 110 TEMe
"Habmronenne nudpakunm,
uHTep(EepPEHITNH 1 MOJSIPU3aliy cBeTa"

141

DuU3NYECKUH IIPAKTUKYM I10 TEME
"OnpeneneHue NMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX YacTuUll (10
¢doTorpadgusM TPEKOB 3apsKEHHBIX
YaCcTHI] B MArHUTHOM T0J1e)"




142

®u3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenue nocrossHHoM [1nanka Ha
OCHOBeE uccieoBanus porodpdexra" nnu
"NccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMO/] OT HaNpsHKEHUs"

143

@uU3NYECKUI IPAKTUKYM I10 TEME
"UccnenoBanue criekTpa pa3pekeHHOTO
aTOMAapHOTO BOJIOPOJIa M U3MEpPEHUE
nocrosinHOM Punbepra"

144

®u3N4eCcKUil IPAKTUKYM IO TEME
"HUccnenoBanue paauoakTUBHOTO (OHA C
HCMOJIb30BAHUEM JTO3UMETpA" WIIH
"N3yueHue MmoryomieHus: OeTa-4acTuil
aIfoMUHNEM"

145

DU3NYECKUH TPAKTUKYM 10 TEME
"HabOmaroneuus 38€31H0T0 HEOaA
HEBOOPYKEHHBIM T'JIA30M C
HCMOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUN JIJ151 ONIPEICTICHUS
M0JIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE31Us
CeBepHOro nojymapus u sipKue 3BE31b1"
win "Habmonenus B Teneckon JIyHbI,
IUIAHET, TYMAHHOCTEN U 3BE3HBIX
CKOIIJICHUI"

146

O000111eHHE U CUCTEMATU3ALNS 3HAHUN.
Poub ¢pu3nku 1 acTpOHOMUU B
SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,




COLIMAIBHOM M 3TUYECKOH chepax
JESATEINbHOCTH YelIOBEKa

147

O0600uIeHre U CUCTeMAaTU3AIHs 3HAHUH.
Ponb 1 MecTo (pM3MKK U ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MHUpa

148

O060061eHre u cucTeMaTu3alus 3HaHui.
Ponb pusnueckoit Teopun B
(hopMHUpOBaHUHU TPEICTABICHHM O
(bu3nueckoi KapTUHE MUPa, MECTO
(u3nuecKoi KapTUHBI MHpa B OOIIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAY4YHbIX
MPEJICTaBICHUN O TPUPOJIE

149

O0001IeHre U cUCTEMATU3ALINS 3HAHUN 110
teMe "KunemaTtnka"

150

O0001IeHne U cucTEMaTU3aLMs 3HAHUI 110
teme "Kunematuka"

151

O00011IeHne U cucTeEMaTU3aLMs 3HAHUI 1O
teme "Jlunamuka"

152

O06001IeHre U cucTeEMaTU3aLMs 3HAHUI 1O
teme "CraTuka TBep10ro Tena"

153

O06o001eHne u cucTeMaTu3alus 3HaHu| 10
TeMe "3aKOHBI COXpAHEHHUS B MEXaHUKeE"

154

O06o011eHre U cucTeMaTu3aus 3HaHU| 110
Teme "OCHOBBI MOJIEKYIISIPHO-
KMHETUYeCKOU Teopun”

155

O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110
teme "Tepmonunamuka. TennoBbie
MaIuHb"




156

O06o001eHre U cucTeMaTu3aus 3HaHU| 110
Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbI€ MEpexobl"

157

O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
TeMe "DnekrTpuyeckoe mnoJie"

158

O060061eHre u cucTeMaTu3alus 3HaHu| 1o
teme "[loCcTosIHHBIN 27eKTpUuYecKuit ToK"

159

O060061eHre u cucTeMaTu3alus 3HaHu| 1o
teMe ""Toku B pa3nuyHbIX cpenax”

160

O0001IEHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110
Tteme "MarautHoe nose"

161

PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3alus 3HaHU 110 TeMe
"OnekTpoMarHuTHas MHAYKIUS"

162

Peseprubrit ypok. O6001eHNE 1
CUCTEMATHU3ALNA 3HAHUA I10 TEME
"MexaHndeckue Kojaeoanus"”

163

PesepBubIit ypok. O6001IeHNE 1
cHCTEMaTH3aIlHs 3HAHUH 110 TEME

"DneKkTpoMarHuTHbIE KoneOaHus'

164

PesepBHrlit ypok. O600111eHNE U
CHCTEMAaTHU3alMs 3HAaHHUH 110 TeEMeE
"MexaHU4YecKue U dIEKTPOMAarHUTHBIE
BOJIHBI"

165

PesepBHriit ypok. O600IeHE U
cUcTeMaTH3aIlHs 3HAHUH 10 TeMe
"OnTuka"




166

PesepBHriit ypok. O600IIeHNE 1

cUucreMaTruni3alusa 3HaHPII>i I1I0 TECMC
"OcHoBrl CTO"

167

PesepBHeIit ypok. O600IICHNE 1
CHCTEeMaTH3alHs 3HAaHUH 110 TEME
"KopnyckynspHO-BOJHOBON Ayasin3m"

168

PesepBubiit ypok. O6001eHNE 1
cucTeMaru3ais 3Hanui 1mo reme "duszrka
aroma"

169

PeseprubIit ypok. O6001eHNE 1
cucTeMaTu3anys 3Haguil mo teMe "duznka
ATOMHOTO SI7Jpa U 3JIEMEHTAPHBIX YacTHIl"

170

Peseprubrit ypok. O6001eHNE 1
cHCTEeMaTH3alHs 3HAHUH 110 TEME
"DnemMeHTHl acTpoPu3uKu"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» ®wusuka, 10 xnacc/ Msakumes I'.4., byxosueB b.b., Corckuit H.H. non
penakmueit [lapdentreBoit H.A., Akninoneprnoe oOmectBo «M3mpaTenbcTBO
«IIpocsewienue»
®usuka, 11 wmace/ Mskumes ['.JI., byxosnes b.b., Uapyrun B.M. nox
penakmueit [lapdentreBoit H.A., Akiinoneprnoe oOmectBo «M3maaTenbcTBO

«HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

— AranoB A. B. ®u3uka BOKpyT Hac: KAYeCTBEHHBIC 3a7a4H 10 Gu3uke / A.
B. AranoB. — M.:[lom nexaroruku, 1998 r.

— byteipckuii I'. A. DxcnepuMeHTalbHBIE 3amaun 1o ¢uszuke/ . A.
Bbyteipckuii, 0. A. CaypoB.— M.: IIpocBemienue, 1998 r.

— TI'.JA.Mskumes, b.b. byxosues, H.H.Cotcknit «®usuka. 10 knacce», -M.:
ITpoceenienue,2020

— TI'.J.Mskumes, b.b. byxosues, B.M. Uapyrun «®uszuka. 10 knacc», -M.:
ITpocsenienue,2021

— A.Il.PeimMkeBHy, 3agauank «Pusuka 10-11», -M.:JIpoda,2019

- JLLA.Kupuk «®usuka 10 CamocToaTeNnbHbIE U KOHTPOJIbHBIE PAOOTHI», -
M.: Unekca,2020

- B.W.Beperenpank COOpHHUK BOMPOCOB W 3amad mo ¢usuke, TITY,2014
TlNombadap6 . Y. COopHUK BomIpocoB H 3aaa4 1o Gpusuke. M.: Beicmas
mkoJja, 1973

— Crenanona I'. H. Coopnuk 3anau mo ¢usuke / I'. H. CremanoBa. — M.:
[Ipoceemenue, 2015 T

- JI.LA. Kupuk, ®usuka-10, caMoCTOSITETbHbIE U KOHTPOJIbHBIE PaOOThL. —

M: «HMnekcan, 2019 r.



- bakanuna, JLII., benonyukun, B.E., Kozen C.M. CoOopHuk 3agau mo

¢uzuke nns 10-11 xnaccoB ¢ yrinyOieHHbIM uzydeHueM ¢usuku /Ilon

penakmueit C.M.Kozenna, M. : Bepoym — M, 2013

—- Kabapaun, O.®., Opnos B.A., 3unsbepman A.P. ®usnka: 3agaynuk: 9-

11 knaccel: YueOHoe mocobue 11 0011e00pa3oBaTeIbHBIX YUPEKICHUH.

— M.: Jlpocda, 2014

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://videouroki.net/ Buneoypoku B cetu HTepHeT
http://www.alleng.ru/index.htm Bcewm, kto yuuTcs.
http://lit.1september.ru/index.php I'azera «®u3uka»
http://ege.edu.ru ITopran nadopmarmornHoi noaaepxku EI'D
http://www.proshkolu.ru/ Caiit mis yanrtenei
http://www.repetitor.org/ Cuctema caiitoB «Pemetutop»
http://nsportal.ru/ CouunanbHast ceTb paOOTHHKOB 00pa30BaHuUs
http://www.uchportal.ru/ Yuutenbckuii mopra
https://resh.edu.ru/subject/28/10/ PO
https://www.yaklass.ru/p/fizika#program-10-klass Skmacc
http://www.school-collection.edu.ru — eauHas KOJICKIUS
00pa3oBaTeIbHBIX PECYPCOB

http://pedsovet.su/

http://festival.1september.ru/

http://www.uroki.net/

http://www.uchportal.ru/

http://school-collection.edu.ru

http://elkin52.napod.ru/

http://class-fizika.ru/

http://www.fizika.ru/

1P poBBIX

Hcnoan3yemoe o0opyaoBaHme IEeHTpa €CTeCTBEHHO-HAYYHOM

HaNpaBJICHHOCTH «Touka pocTan:

B cocraB mentpa «Touka poctay mo ¢usnke BXOAAT 0Oa3oBas

(oOs3aTenpHaAsA) 4YacTh W JIOMOJHUTEIBHOE O00OpyAOBaHUE, W3 LHUPPOBBIX

JAaTYNKOB M KOMIUICKTOB COIIYTCTBYIOIIMX OJJCMCHTOB [JIA OIIBITOB IIO


http://pedsovet.su/
http://festival.1september.ru/
http://www.uroki.net/
http://www.uchportal.ru/
http://school-collection.edu.ru/
http://elkin52.napod.ru/
http://class-fizika.ru/
http://www.fizika.ru/

MEXaHUKe, MOJEKYJISIpHON (pu3uke, snekTpoauHamuke u ontuke. «lludposas
naboparopust Untnep" no pusuke:
— JlaT4uk TeMIepaTyphl UCCIETYEMON CPEIbI;
— JlaTuyuk HaBJICHUS;
— JlaTYuk MarHuTHOTO TIOJIS;
— JlaT4uK AIEKTPUUYECKOTO HATIPSKEHNUS,
— JlaTyuk CHJIBI TOKA;
— Jlatuuk akcenepomeTp (LUGPOBON JATUUK YCKOPEHHUS U YTIIOBOM
CKOPOCTH);
— USB ocmumiorpad (2 xanana);
KoMrutekT s71eMeHTOB JJIsl ONBITOB MO MeXaHuke; KOMIUIEKT 3JeMEHTOB s
OMBITOB TIO MOJEKYJSIpHON (usnuke; KOMIUIEKT 3J€MEHTOB ISl OIBITOB IO

QJICKTPUYICCTBY U MATHCTU3MY, Kommnekr 31emMeHTOoB JJIs1 OIIBITOB ITO OIITHKC.

f

AOKYMEHT NOArNnnCAH
ANEKTPOHHOM MNOAMNNCBIO

Ceptndmkat: 68D64FF80F23AB2D2D1F4EDCFE8023C4
Bnageneu: Bunbtok EneHa BnagumumpoBHa
HencteuteneH: ¢ 12.05.2023 oo 04.08.2024
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