/ = DepepanbHbin
<©> FoCyAapCTBeHHbIA
O6pazosarensHbin

.= CTAHDAPT

PABOYASA ITPOIT'PAMMA
10 y4eOHOMY npeaMeTy
«DuU3uKa»

(0a3oBbIil YPOBEHD)

(mnms 10-11 xmaccoB)

CocraBnieHa Ha ocHOBe (penepanbHOl paboueit mporpaMMeI 1O
¢busuke (6a30BbIN yPOBEHB), pa3pabOTaHHON UHCTUTYTOM
CTpaTeruu pa3BUTHs 00pazoBaHus (calT edso0.ru, Mocksa 2023

r.)

Bxoaur B coaepkaTebHbIA pa3aelt

OCHOBHOM 00pa30BaTeJIbHON MPOTrPAMMBbI
cpeaHero oomero o0pazoBaHus

MyHUIIMIAJIBLHOTO0 0011€00Pa30BATEIbHOTO YUPeKICHHU S
JeTynHCKAas cpeaHss 001eo0pa3oBaTe/ibHAas IKO0JIA
MaJiosipocinaBeukuii panon Kany:kckas od1actb

Pasznen «Padoune nmporpaMmmbl y4eOHBIX IPEAMETOB



OraaBieHnue
ITosscHuTEIBPHAA 3aITHCKa
1. conepxkanue o0yueHusl,
2. IJIaHUPYEMBIE PE3yJIbTaThl OCBOCHUAIIPOTPAMMBI 110 MAaTEMATHKE,

3. TeMaTU4EeCKOe INIAaHUPOBAHUC, B TOM YHCIC C YUYCTOM pa60qep”1
I[IporpaMmbl BOCIIMTAHUSA C YKA3aHHCM KOJIMYCCTBA YaCOB, OTBOJHMMBLIX Ha
OCBOCHHC K&)K,Z[Oﬁ TCMBI.

ITosicHuTeIbHAA 3alIMCKA

[Tporpamma 1o huszmke 6a30BOro ypoBHS HAa YPOBHE CPEHETO 00IIero 00pa3oBaHus
pa3zpaboTaHa Ha OCHOBE (helrepaibHONM paboueii mporpamMmsl 1o ¢u3uke (0a30BbIi YPOBEHB),
MOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOSHHsI OCHOBHOW 00pa30BaTeIbHON MPOTPAMMBI,
npencraBieHHbix B ®I'OC COO, a takxke ¢ yuétom deaepanbHOi paboueit mporpaMmmbl
BOCIIMTAHUS U KOHLEMIIMU MIpenogaBaHus yueOHoro npeamera «Ousuka» B 00pa3oBaTeabHbIX
opranuzanusax Poccuiickoit deneparum, peaan3yonmx OCHOBHbIE 00pa30BaTe/IbHbIE
IIPOrPaMMBI.

Copneprkanue mporpamMmsl 1o (pU3MKe HAIPABICHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTuHbI Mupa odyvaromuxcs 10—11 kmaccoB npu 00ydyeHnu ux Gpusrke Ha 6a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-/IESITeIbHOCTHOr 0 noaxoa. [Iporpamma no ¢pusuke cOOTBETCTBYET
tpedoBanussM @I'OC COO k miiaHupyeMbIM JTUYHOCTHBIM, IPEAMETHBIM U METAIIPEIMETHBIM
pe3yibTaTtaM 00y4eHus, a TAK)KE YUUTHIBACT HEOOXOAUMOCTD Pealn3alui MeKIPEIMETHBIX
CBsi3el (PM3UKH C ECTECTBEHHO-HAYYHBIMH y4eOHBIMH TTpeaMeTamMu. B Heil onpenenstorcs
OCHOBHBIC LI€JIM U3y4eHHs (PU3UKHU Ha YPOBHE Cpe/iHero oo1ero oopa3zoBaHus, iaHUpyeMble
pe3yNbTaThl OCBOCHUSI Kypca (PU3UKU: TMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE (HA
6a30BOM ypOBHE).

®du3nka Kak HayKa 0 HauboJiee 00X 3aKOHAX MPUPO/IbI, BRICTYMAs B KaUeCTBE YUeOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJl B CUCTEMY 3HAHUH 00 OKpYXaroIleM MUpeE.
[koapHBIN Kype (PU3HKU — CUCTEMOOOPA3YIOIIHM JIIsl €CTECTBEHHO-HAYUHBIX YU4EOHbIX
IPEMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, H3y4aeMbIX
XUMHUEH, Onosoruei, pusnueckoi reorpadueit u actpoHomueil. Miconb3oBanue u akTHBHOE
NpUMEHEeHHEe (PU3NYECKUX 3HAHUM OnpeieNsieT XapakTep U pa3BUTHE Pa3HOOOPa3HbIX
TEXHOJIOTUH B chepe IHEPreTUKH, TPAHCIOPTA, OCBOEHUSI KOCMOCA, IOJTYYEHHsI HOBBIX
MaTepuasoB ¢ 3aJaHHBIMU CBOMCTBaMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJ] B
(bopMHpOBaHUE €CTECTBEHHO-HAyYHON KapTUHBI MHpa 00yJarouuxcs, B GopMupoBaHre yMeHUH
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0BaHUI.

B ocHoBy Kypca (pu3uKu U1 ypoBHS cpeHero o0uiero o0pa3oBaHus MOJI0XKEH pal UJel,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C Hell Kype SBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepual U3 BCeX pa3AesoB (PU3MKH, BKIFOUAET KaK BOIPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUU ¢ HEM MaTepual Kypca GU3HKH 00bETMHEH BOKPYT
¢usnueckux teopuil. Begymum B kypce siBnsieTcs GopMUpoBaHHe IPEIACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanusanus npearnoiaraeT UCrojib30BaHNe T'YMaHUTAPHOTO
noTeHuuanta pu3n4eckoi HayKH, OCMBICIICHHE CBSA3H Pa3BUTHsI (PU3UKHU C pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku mnpeamnonaraet 3HakOMCTBO C IIHPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.



Hoes sxonoeuzayuu peannusyercs NoCpeICTBOM BBEACHHUS JIEMEHTOB CO/IEPIKaHUS,
MOCBSIIEHHBIX SKOJIOTMYECKUM IIPpoOieMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYKIIEHHs TPOOJIeM palliOHAJIEHOTO MPUPOAONOIB30BAHUS 1
9KOJIOTHYECKOl 0€30MacHOCTH.
Crep>KHEeBBIMU JIEMEHTaMH Kypca (PU3UKH Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHUS SBIISIOTCS
buznueckue Teopun (HopMUPOBAHUE MTPEICTABICHHUIN O CTPYKTYpE MOCTPOCHUS (PU3NYECK Ot
TEOPHH, POJI PyHAAMEHTAIBHBIX 3aKOHOB U IPUHITUIIOB B COBPEMEHHBIX MPECTABICHUAX O
pUpojie, TpaHUIaX TPUMEHUMOCTH TEOPUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUN U
MIPOLIECCOB).
CucreMHO-IeTEIbHOCTHBIN OIX0] B Kypce (PU3UKH peanu3yeTcsl MPEXk/Ie BCEro 3a CYET
OpraHu3alH SKCIIEPUMEHTAIBHON e TeNbHOCTH oOydatonuxcs. [liis 6a30Boro ypoBHs Kypca
(bU3HUKHN — 3TO UCTOIB30BAHUE CUCTEMBI (DPOHTATBLHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
1abopaTopHBIX PaboT, KOTOPKIE B MPOrpaMMe Mo PU3nKe 0ObEIMHEHBI B OOIIHIA CITUCOK
YUEHUYECKUX MpaKTUYecKux padboT. Brijenenue B ykazaHHOM IepeyHe JIabopaTOPHBIX padoT,
IIPOBOAMMBIX JUIsl KOHTPOJIS U OLEHKHU, OCYLLECTBIISIETCS YIaCTHUKaMU 00pa30BaTEIbHOTO
mpolecca UCX0/I U3 0COOCHHOCTEH MIIaHUPOBaHUS U OcHalleHus kabunerta Gusuku. [Ipu sTom
oOecrieunBaeTcs OBIaJIeHUE 00yJalOUIMMUCS YMEHUSMHU IIPOBOIUTH KOCBEHHBIE H3MEPEHUS,
UCCJICTOBAHMSI 3aBUCUMOCTEN (DM3UUYECKUX BEIMYMH U TOCTAHOBKY OIBITOB MO MPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.
bonbiioe BHUMaHUE yesSeTCs PEIICHUIO PACUETHBIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aTom mist
pacu€THBIX 3aJa4 IPUOPUTETOM SIBJISIIOTCS 3aauu C SIBHO 3a/laHHOM (pU3MUecKOoi MOJIenblo,
MO3BOJIAIOIINE TPUMEHSATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OAHOIO pa3zena
Kypca, TaK 1 MHTETpUpYs 3HaHUSI U3 Pa3HbIX pa3zaenoB. [Jjisi KauecTBEHHBIX 3a7ja4 IPUOPUTETOM
ABIIAIOTCA 3a/1aHUs HA OOBSICHEHHE MTPOTEKaHus (PU3MUECKUX SBJICHUI U TIPOIIECCOB B
OKpYKArOIIeH )KU3HHU, TPEOyIoNre BhIOOpa GU3HUSCKON MOACIH ISl CUTYAIlUH TIPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ TpedoBanusiMu @I'OC COO k MaTtepuaibHO-TEXHUUECKOMY 00€CIIeUEeHUIO
y4eOHOTo npolecca 6a30Bblil ypoBeHb Kypca (M3UKU Ha YPOBHE CpeHEro o0miero o0pa3oBaHus
JIOJI’KEH U3y4aThCsl B YCJIOBUAX MPEIMETHOIO KaOMHeTa (PU3UKHU WIN B YCIOBUSX
MHTETPUPOBAHHOI0 KaOMHEeTa MPEeIMETOB €CTECTBEHHO-HAYUHOT 0 ITUKJIa. B kabunere puzuku
JIOJIKHO OBITH HEOOXOAMMOE J1abopaTOpHOE 000PYAOBAHUE JIs BBIIIOJHEHUS YKa3aHHBIX B
nporpaMme no pu3nKe yY4eHHYECKHX MPAKTUUYECKUX padoT U IEMOHCTPALIMOHHOE
obopyoBaHue.
JleMoHCcTpannoHHOe 060pyioBaHuEe (POPMHUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MUHUMAIBLHON
JIOCTaTOYHOCTH U 00ecreYnBaeT MOCTAHOBKY MEPEUYNCIEHHBIX B IIporpaMme 1o pu3nke
KJTFOYEBbIX JEMOHCTPALIUH JIJIsl UCCIIEI0BAaHUS U3YyYaeMBbIX SIBJIEHUI U IPOLIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 000py10BaHKE AJISl YYEHUUYECKUX MPAKTHYECKUX paboT GopMUpYETCs B BUJE
TEMaTHYECKUX KOMIUIEKTOB U 00€CIIeunBaeTCs B pacu€Te OJJHOTO KOMITJIEKTa Ha IBYX
oOyuaromuxcs. TeMaTnueckue KOMIUIEKTHI JAOOpaTOPHOro 000PYAOBaHUS TOJKHBI OBITh
MOCTPOEHBI HA KOMITJIEKCHOM HCITOJIb30BaHUHU aHAJIOTOBBIX U LU(PPOBBIX TPUOOPOB, a TAKKeE
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJISIMH U3Y4YeHHS PU3UKU B 00IIIEM 00pa30BaAHUU SBISIOTCS:
e (opMupoBaHME UHTEPECA U CTPEMJICHUS 00yUAIOIUXCS K HAYYHOMY U3YyUEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
e pa3BUTHE NPEICTABICHUN O HAYYHOM METO/Ie TO3HAHMS U (OPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;
e (opMupoBaHHE HAYYHOTO MUPOBO33PEHMS KaK pe3yibTaTa U3y4eHUsI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;
e (opMupoBaHHE YMEHUI 0OBACHATH ABJICHUS C HCIIOJIb30BaHUEM (PU3NUYECKUX 3HAHUHN U
HAyYHBIX JI0Ka3aTeNbCTB;



e (opMupoBaHHE NPEIACTABICHUN O POIH (UUKHU IS pa3BUTHS IPYTUX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHue ITHX 1eJiei 00ecieynBaeTCsl pelICHUEM CIeYIOIUX 3a/1a4 B IPOIIecce U3yYeHUs
Kypca (PU3UKU Ha YPOBHE CPEHEro O0IIero 00pa3oBaHus:

e TpUOOpETEeHUE CUCTEMbI 3HAHUH 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHHUKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(GU3UKY 1 2TIEMEHTHI aCTPOPHU3UKY;

e (opmupoBaHuE YMEHUIN NPUMEHATH TEOPETUUECKUE 3HAHUS AJI1 00BACHEHUS
(du3nUecKuX SBICHUHA B IPUPOAE U IS IPUHATHUS MPAKTUUECKUX PEIICHUN B
MOBCE/IHEBHOM JKU3HH;

e OCBOEHHE CIIOCOOOB peIICHHs Pa3IMYHbIX 33J]au C SBHO 33/1aHHON (PU3NUECKOI MOJIENbIO,
3aJa4, M0Ipa3yMEBAIOIINX CaMOCTOSITeNIbHOE CO3/jaHle (PU3NUECKON MOIENH,
aJICKBaTHOW YCJIOBUSAM 3a]1a4U;

e TOHUMaHHE (PUINYECKUX OCHOB U MPUHIUIIOB ICHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKHX IPOLIECCOB, UX BIUSHUSA HA OKPYXKAIOLIYIO CPENY;

e OBJAJICHHE METOJaMH CAMOCTOSATEIHHOTO IJIAHUPOBAHUS U MPOBEICHUS (PU3MUECKUX
HKCIIEPUMEHTOB, aHAJIN3a M HHTEPIIPETAIIA HHPOPMALIUH, OTIPEACTICHHUS TOCTOBEPHOCTH
MOJIy4EHHOTO PE3yNIbTaTa;

e  CO3JaHHUE YCJIOBUM JJI Pa3BUTHUSL YMEHUN IPOEKTHO-UCCIIEI0BATENbCKON, TBOPUECKON
JESITENIbHOCTH.

Ha n3y4enune ¢pusuku (6a30BbIi YpOBEHB) HA YPOBHE CPETHETO 0011ero 00pa3oBaHUsl OTBOJUTCS
136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B Hefeno), B 11 kimacce — 68 vacoB (2 yaca B
HEJIEIIO).

Copep:xkanue o0yueHust

10 KJIACC
Paznes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS

®usuka — Hayka o npupoae. Haydnsle MeToasl MO3HaHUA OKpyXKaroumero mupa. Poib
HKCIEPUMEHTA U TEOPHH B IpOIlecce MO3HAHUS TPUPOIbl. DKCIEPUMEHT B (PU3HKE.

MopnenupoBanue Qu3nyecKux sBJIEHUN U mpoleccoB. Hayunsle runote3sl. Ouznyeckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usmku B (GOpMUPOBAHHM COBPEMEHHON HaydyHON KapTUHBI MHpa, B
MIPAKTUYECKOU NEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnasiorossle ¥ IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe JBHKeHHE. OTHOCHUTENBHOCTh MEXaHMYECKOro aABwkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpeaHsi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) U YCKOpEHHE
MaTepUaibHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KoopauHAT. CioKeHue NepeMenieHU 1
CJI0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpPSIMOJIMHEHOEe IBIKeHHe. I'paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MTEPEMEICHUS MaTEPUAIIBHOW TOYKH OT BPEMEHH.

CBobosHoe nmajzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuHeliHoe paBwxkeHue. J[BHKEHHME MaTEpUATIBHOM TOYKHM IO OKPY)XHOCTH C
MIOCTOSIHHOW 110 MOZYJII0 CKOPOCTBIO. YTIJIOBAas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yacTtoTa oopauieHus. LleHTpocTpeMHUTETbHOE YCKOPEHUE.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: CIUJIOMETp, JBUKEHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE ITEpEIadH.



Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALAS] KHHEMAaTUYECKUX XAPAKTEPUCTHUK JBUKECHUS.

[IpeoOpazoBanue NBHKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmronenne aBr>keHuUs Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

H3mepenne yckopeHus CBOOOAHOIO MaJACHHUS.

HanpaBnenue ckopocTy mpu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

N3ydeHne HepaBHOMEPHOTO JBHKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHWS — MEXAY  HyTSAMH,  HPOMJEHHBIMH  TEJIOM 32
MOCJIEAOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHHU MPH PABHOYCKOPEHHOM JIBUKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuyenue aBUKEHUS LIApPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTU ['anuned. [lepBbiit 3akoH HeroToHa. MHEpIManbHbIe CHCTEMBI
oTCcY€Ta.

Macca tena. Cwuna. [lpuHuun cynepnosuuuu cui. Btopoit 3akoH HproronHa mis
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MaTtepralibHbIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsbkectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckoibxkeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHe.
Cuna TpeHus CKOJIBKEHUS U cuia TpeHus nokos. Koadourment tpenus. Cuia conpoTUBICHUS
P ABUKEHUH TeJla B KUJKOCTH WM rase.

[TocTynarensHOE U BpalaTrelbHOE ABUKEHUE a0COTIOTHO TBEPAOTO TEa.

MoOMEHT cuiabl OTHOCHUTEIBHO OCH BpauieHus. [lmedo cuibl. YcinoBusi paBHOBecHS
TBEPAOIO TeIA.

TexHuueckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MOAIIUIHUKN, IBUXKEHUE
HCYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBieHne MHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHUs TBEPAOTO Teina. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

W3ydenue ABm>keHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IMPYXUHE U PE3MHOBOM
obpasiie, oT ux nedopmaruu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKkonbl coxpanenusn 6 mexanuke

NMnynbsc MatepuanbHOM TOUYKHU (Tesa), CUCTEMbl MaTEPUANIbHBIX TOYEK. MIMIynbe cuibl u
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUS UMITYJIbca. PeakTHBHOE NBH)KEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprus MarepuainbHOM TOukH. Teopema 00 M3MEHEHUH KUHETHYECKON
SHEPIUHU.

[TorenunanbHas sHeprus. [loTeHManbHas SHEPrus yupyro Ae(opMUPOBAHHOMN MPYKUHBI.
[ToTeHnuanbHas SHEPTUS TeNNa BOIH3U TOBEPXHOCTH 3EMITH.



[ToreHnnanpHble W HEMOTEHIUANbHBIE CHIBL. CBs3b PAaOOTHl HEMOTEHIIMAIBHBIX CHUJ C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MHACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMXKEHUE.

[Tepexox moTeHIMATFHON SHEPTUM B KHHETHYECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCONOTHO HEYNPYroro yjaapa C IOMOIIBI0 JBYX OJWHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccrnenoBanue CBs3M pabOThI CHIIBI ¢ M3MEHEHUEM MEXaHWYECKOW JHEPTHH Tella Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.
Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocrogvt MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TMOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHH U UX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe nBuxenue. Juddysus. Xapaktep ABMKEHHS U B3aUMOJCWUCTBHUS YaCTHUIL
BelecTBa. Mojenu CTpOEHHUsS Ta30B, >KHAKOCTEM M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumuecTBo BemiecTsa.
[TocrossuHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Mogens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-KUHETUUECKOU TEOPUHU
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpedHell KHHETHUYECKOH SHEepruu
TEIUIOBOrO JBWKEHHMs 4actul ra3a. llkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BeIecTBa. [ paduueckoe MpeIcTaBICHHE U30IIPOIIECCOB: U30TEpMa,
u30Xxopa, uzodapa.

TexHu4eCKHe yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, OKa3bIBAIOIIUE JAUCKPETHOE CTPOEHWE BellecTBa, Qororpaduu MoJIeKys
OPraHUYECKUX COCIUHEHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita IlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Moienb, WILTIOCTPUPYIOIIAs TPUPOIY AABICHHS Ta3a HA CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuiui sxkcnepumenm, nabopamopmule pabomoi

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MEpeHHHl 00BhEMa
KOMHATBI, TaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXIy IapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoguHamuyeckass cucrema. BHYTpEeHHSE 3HEPrusi TEPMOJAUHAMHYECKOM CHCTEMBI U
crocoObI e€ m3MeHeHus. KoaumdecTBo TeroTel U paboTa. BHYTpeHHsIs1 SHEpTUs 0JHOATOMHOTO
UJIeaJIbHOTO Ta3a. Busl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JyYCHHUE. Y A€IbHas
TEIIOEMKOCTH BeliecTBa. KomuecTBO TEMIOTHI MPU TEIUIONEepeiaye.

[TonsitTne 06 amgmabatHoMm mpouiecce. [lepBbiif 3akoH TepMmoguHamuku. llpuMeneHue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K m3omporieccaM. [ padudeckas naTepnperamus paboThI rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.



Tennoble MammHbl. [IpHHINTBL JeHiCTBUS TEMIOBBIX MaluH. [IpeoOpazoBanus sHepruu B
TeryIoBeIX MammuHaxX. KoaddunueHT mone3noro neictBus termioBoil mamuubel. [ukn Kapao n
ero Ko3((HUIMEHT MOJE3HOTO IeHCTBH. JKOIOTHIECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: JABUTaTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTPEHHEW SHEPrHM Teja NPU COBEPIIEHUH pPAaOOTHI: BBUIET MPOOKH W3
OyTBUIKM TOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3¢dupa B JIAaTyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpAINs).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Tea npu Terionepeaaye.

OnpIT 110 aqMabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, TBUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3zoBanue u konaeHcauus. Micnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIOKHOCTh BO3/1yXa. HachlmeHHbI map. YaenpHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIEpaTypbl KUIIEHHS OT JaBJICHUS.

TBépmoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB KPUCTAUIOB.

Kunkue xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBieHue M KpucTauM3anus. Y AenbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHe TEII0BOroO OanaHca.

TexHuueckue ycTpoWcTBa M NPAKTHUYECKOE IPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJOTUHM IOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenne npyu NoHWKEHHOM JJaBJICHHH.

Croco0Ob1 U3MEpEeHUs BIAKHOCTH.

HaOnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

H3mepeHne OTHOCUTENbHON BIaKHOCTH BO3TyXa.

Pasnen 4. diekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Teln. ONEKTpUYeCKMd 3apsa. J[Ba Buaa DJIEKTPUYECKHUX  3apslOB.
[TpoBOAHMKY, TUANEKTPUKU U TOJYTIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO0 3aps/a.

B3aumopeiictBue 3apsnoB.  3akoH  Kymona. TodeuHslld  2l€KTpUUYECKHH  3apsn.
Onekrpuueckoe mnose. HanpsokéHHocTh anexTpuueckoro mnods. [lpuHumn cynepno3unuu
IEKTPUYECKUX MTOJIEN. JIMHNN HaNPSKEHHOCTH 3JIEKTPUUECKOTO TOJIS.

Pabora cmnm oanektpocratnueckoro mons.  [loreHnman. Pa3HOCTE  MOTEHITMAIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas NIpOHULAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTtop. DNEKTpOEMKOCTh IJIOCKOrO KOHAEHCATOpa. DHEprus
3apsHKEHHOT0 KOHJIEHCATopa.

TexHuuyeckue yCTpOHCTBA M INPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE D3JIEKTPONPHUOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyUHBIN IPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M IPUHIAIT AEHCTBUSA 3JEKTPOMETPA.

B3aumoneiicTBue HA3NEKTPU3OBAHHbBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEIN.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.



DJNeKTpOoCcTaTUYECKas 3allluTa.

JIMPNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JIE.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOIIAAM  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TU3JIEKTPUYECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

ONEKTPUYECKUH TOK. YCIIOBUS CYIIECTBOBAaHUS 3JIEKTPUUYECKOro Toka. MCTOuHMKHU ToKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ydacTka LIETH.

DIIeKTpUUYECKOE CONPOTHUBIICHHUE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pa6ota snekrpuueckoro Toka. 3akoH Jxoymns—JIeHa. MOIHOCTD 3IEKTPUIECKOTO TOKa.

DIEKTPOABUKYIIAs CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma Jiist
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DJNEeKTPOHHAs IPOBOAUMOCTD TBEPBIX METANIOB. 3aBUCUMOCTh CONPOTUBIIEHUSI METAJNIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TpPUMECHas MPOBOJUMOCTH TMOIYIMPOBOIHHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKHII TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. JIEKTPOJUTHUYECKAs
JUCCOIHAIUS. DIEKTPOJIU3.

DNeKTpUUYECKUil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBIN pa3psia. MomHus.
IIna3zma.

TexHu4eckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKU TOKa, 3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JHOA, TEPMUCTOPBI MU  (HOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JTNOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaPSHKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JUJIMHBI, IUIOLIAIN
MOTIEPEYHOI0 CEUEHUs U MaTepHuaia.

CMelaHHO€e COEIMHEHHUE POBOIHUKOB.

[IpsiMoe u3MepeHue 3NIEKTPOABMKYIIEH cuibl. KOpoTkoe 3aMblkaHHE TaJlbBaHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE JIEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AYXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

N3ydeHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenne  3lEKTPOABIDKYIIEH CHJIBI  HMCTOYHHMKA TOKA M €ro  BHYTPEHHETO
COIPOTHBIICHUS.

Hab6nronenue anexTponusa.

Me:xnpeamerHblie CBA3H

Uzyuenune kxypca ¢usuku 06a3zoBoro ypoBHsS B 10 Kkjacce OCYIIECTBISETCS C Y4ETOM
COJIEp)KATENbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJOTHH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nousamus, CBSI3aHHBIE C HW3YYEHHEM METOAOB HAyYHOTO IO3HAHUS:
ABJIEHUE, Hay4yHbIH (akT, rumores3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHsl, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.



Mamemamuxa: pemieHue  CHUCTEMbl  YpaBHEHWH, JuHeiWHas (QyHKuus, mapabona,
runep0oia, ux rpaMKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPbl M MX IPOEKLUUU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonoeusn: Mexanndyeckoe IBIKEHHE B KUBOU mpupone, auddysus, ocMocC, TemI000MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEau, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XUIAKOCTEH M TIa30B, JJIEKTPUYECKHE
CBOMCTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALUS, TaIbBaHHUKA.

Tl'eoepaghus: BaxXHOCTH BO3lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: npeodpazoBaHUe ABUKEHUN C MCIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TE€XHMKE, TOJIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHMs MMIIYyJIbca B TEXHUKE (pakeTa,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOIMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH IOJIyY€HUsI COBPEMEHHBIX MAaT€pHalIOB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  JJIEKTPOCTaTHYeCKas  3allluTa,  3a3€MJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEP, AJIEKTPOHATpPEeBATEIbHBIE MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, FAJIbBAaHHKA.

11 KJIACC
Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUA

ITocrosiHHpIE MarHuThl. B3auMOIENCTBHE IOCTOSIHHBIX MAarHUTOB. MarHutHoe ImoJIe.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprno3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAYKIMK. KapTiHa TMHUM MarHUTHON MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MaruutHoe 1oJie NMpoBOJHUKA ¢ TOKOM. KapTuHa JAMHMM MHAYKIMHW MAarHUTHOTO MOJIS
JUIMHHOTO IPSIMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre MpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna JlopeHna, e€ Monaynb | HampaBlieHHe. JIBUKEHUE 3apsHKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM moJjie. Pab6ora cuisl JlopeHna.

SIBneHne DIEKTpOMAarHUTHOM WMHAYKOMU. IIOTOK BEKTOpa MAarHUTHOM HWHAYKIIMH.
ONEKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHuTHON uHAykuuu dapanes.

BuxpeBoe snexTpuueckoe mose. DJIEKTPOJIBMXKYIIAs CUJIa HHIYKIUU B IPOBOJHHKE,
JBIKYIIEMCS IIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOABUIKYILAS CHJIA CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTyIIKHU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue YCTpOHCTBA M MPAKTUUYECKOE IPUMEHEHHUE: IIOCTOSHHbIE MarHHTBHI,
AJIEKTPOMArHUThl, MIEKTPOIBUraTEINb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DOpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JInHMM MHIYKIIMY MarHUTHOTO OJIS.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOM MHIYKIIMH.

ITpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOJABMKYIIEH CHIIBI MHAYKLIUU OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKA.

SIBieHME CAaMOMHIYKIIUH.



Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3yueHne MarHuTHOTO NOJI KaTYIIKH C TOKOM.

HccnenoBanue JeiCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS JIEKTPOMATHUTHON UHAYKIUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHumMHble KOJ1e0AHU

Konebarenbnass cucrema. CBoOoaHble MexaHMYecKHe KoJyiebaHus. [apMoHHUYEcKue
koneOanus. Ilepuon, uacrora, ammautyga u  (asza kosnebanuil. I[lpyXMHHBIT MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE rapMOHMYecKHX kojeOanwii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUIX.

Konebarenbublii koHTYyp. CBOOOAHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B HJICAUIHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUsl MEXKIYy MEXaHWYeCKUMH U  DIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOATEIHHOM
KOHTYpE.

[IpencraBienue o 3aryxaroUmx KojeOaHHsIX. BbIHYyXIeHHbIE MeXaHUYECKUE KOJeOaHHS.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tlepemennblil Tok. CHHYycOMAANbHBIN NepeMEHHbIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepemadya U TOTPEOJICHUE SICKTPUUECKOW SHEPTHUH.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosb3oBaHus
AIIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU.

TexHuueckue yCTpPOMCTBA U MPAKTHYECKOE MPUMEHEHHUE: JIIEKTPUUECKHl 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTeNnbHON cUCTeMBbl (IPYKMHHBINA MM MaTeMaTHYeCKHM
MasITHHK).

HaGroienne 3aryxaromux KojJeOaHui.

HccnenoBanue CBOMCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

OcmumnorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKAa UM HANpsDKEHUST OT  BpPEMEHH) Ul
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mpu mocienoBaTeNIbHOM COEIUHEHUHM PE3UCTOPA, KaTYIIKM MHAYKTHBHOCTH U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HccnenoBanue 3aBUCUMOCTH [IEPHOJIa MAJIbIX KOJIEOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBaHnne TMEepeMEHHOr0 TOKa B 1LENH W3 IOCJIEN0BAaTeIbHO COEAMHEHHBIX
KOHJCHCATOpa, KaTylIKN U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUMHbLE 60 IHbL

Mexannueckne BOJIHBIL, yCiIoBUsA pactipocTpaneHusd. Ilepuoa. CkopocTs pacnpocTpaHeHus
U januHa BosHbL. [lomepeunble u mponosbHble BOJHBL. WHTepdepenuus u audpaxuus
MEXAHUUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3IY4EHMsI DJIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTanus BekTopoB E, B, V B anekrpomarnuTHOl BosHe. CBOWCTBa 3JEKTPOMarHUTHBIX
BOJIH: OTpaKCHHE, IMpeJIOMJIeHHe, moysipu3anus, audpakuusa, uHrepdepenuus. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[IIkana 31EKTPOMarHUTHBIX BOJH. IIprMeHEHue 3JIEeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI pagUOCBSI3U U TeIEBUACHUA. Pagronokanmys.



DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHuuyeckue yCTpoiiCTBa M MPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJlbHbleé MHCTPYMEHTHI,
yJIbTpPa3ByKOBasi JAMArHOCTHKA B TEXHUKE W MEAMLIMHE, Pajgap, pajiuoNpuEMHUK, TEJIEBU30D,
anTeHHa, Tenedgon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus: U MpeioMIICHHS] MEXaHUYECKHUX BOJIH.

Ha6monenue natepdepeHu u AuPpaKkun MEXaHHIeCKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGumronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMTYIOHM M YacTOTOM
Kosie0aHui.

HccnenoBanue  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTPaK€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsmonuHeiiHOe pacpocTpaHeHHe CBEeTa B OJIHOPOIHOM cpelie.
JIyud cBera. ToUeuHBII UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne M300pakeHUN B TLIOCKOM
3epKaie.

[Ipenomnenue cBeTa. 3akoHBI TMpeJOMIICHHS cBeTa. AOCONIOTHBIA  MOKa3aTelb
npenomiieHusi. llonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron IMOJHOrO BHYTPEHHETO
OTpaKeHHUS.

Hucnepcus cseta. CioxxkHbIl cocTaB O6enoro ceera. LIBer.

Cobupartomue u pacceuBaromue nUH3bL. ToHkas mnuH3a. DOKYyCHOE paccTOsHUE H
ONTHYECKasi CHJia TOHKOM JInH3bI. [locTpoeHne n3odpaxeHuii B coOMparoIux U pacCeUBarOIINX
nuH3ax. GopMyna TOHKOH JIMH3BL. YBEIWYCHHE, JaBaeMOe JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HMurtepdepeHuus cBeTa. KorepeHTHblE HWCTOYHUKUA. Y CIIOBHS
HaOJIOZICHUSI MAKCUMYMOB U MHHUMYMOB B UHTEPhEPEHIIMOHHOM KapTHHE OT JBYX CHUH(]a3HBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus csera. JludpakuuoHHas pemérka. YciaoBHe HaONIOAEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBEeTa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHU4yeckue yCTpOWCTBa M TMPAKTHUUECKOE MPHUMEHEHHWE: OYKH, JIyma, (oToamnmapar,
IPOEKIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, JAUQPpPaKIMOHHAS
pemeéTKa, moJIIPOUI.

Jlemoncmpayuu

[TpsiMonMHENHOE PpacHpOCTpPaHEHUE, OTPaXEHHE MW IpeloMieHHE cBeTa. OnTudeckue
npuOOopBI.

[TostHOE BHYTpEHHEE OoTpakeHne. Mozl CBETOBOA.

UccnenoBanue CBOMCTB M300payKeHHM B JIMH3aX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHinm crera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[TosryueHue ciekTpa ¢ MOMOILBIO PU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKINOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBeta.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

UccnenoBanue CBOMCTB N300payKeHUM B JIMH3aX.

Habmonenue nucnepcun cBeta.



Pa3nes 6. OcHOBBI cielHAJIbLHONH TEOPHH OTHOCHTEIBHOCTH
['paHuibl MPUMEHUMOCTH KJIACCUYECKOW MeXaHHMKU. [loCTynarsl cnenuasbHOM TEOpuu
OTHOCHUTEJIbHOCTH: HMHBAPUAHTHOCTH MOJAYJIA CKOPOCTH CBE€Ta B BaKyyMmMe, [PUHIUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKPALLEHUE JITUHBI.
OHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs IOKOSL.
Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBsi3u sHEprUn (HOTOHA C €r0 YACTOTOW. DHEPIrUsl U UMITYJIbC
doroHa.
OtkpeiTue u wucciuenoBanue (Gorodadpdexkra. OmbiTel  A. [I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBuenue Ditnmreitna s porordpdekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. OnbiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuyeckue YCTpPOHCTBA U TNPAKTUUYECKOE MpUMEHEHHe: (OTOodNeMEHT, (OTOAATUUK,
COJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
Doto3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OmbiTel Pesepdopaa nmo paccesnuto o -uactunl. [lnanerapuas
mojenb atoMa. Iloctymnarel bopa. U3nyuenne n mornomenue GOTOHOB NpU MEPEXOe aToMa ¢
OJIHOTO YypOBHS »HEpruu Ha Jpyroil. Buasl cnextpoB. CHeKTp YpOBHEH 3SHEpruu aroma
BOZIOPOAA.
BonnoBele cBolicTBa yactull. BosHel e bpoiinsa. KopnyckynspHO-BOJIHOBOW Tyaau3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JTyuEHUE.
TexHuueckue yCTpOHCTBAa U NPAKTHUECKOE IPUMEHEHHWE: CIEKTPAlIbHBIA aHAJIN3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmonenne nuHelyaThIX ClIEKTPOB U3TYUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi
HaGnronenue muHeyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JO0Ka3blBAIOIIUE  CIOKHOCTh CTPOCHMSI  sA1pa. OtkpeiTHE
panuoaktuBHOCTH. OmnbIThl Pe3epdopnaa no onpenenennio coctaBa paauoakTUBHOIO U3ITyYEHHUS.
CgoiicTBa anbda-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OTtkpeiTHE TPOTOHA U HelTpoHa. HyknonHas monens snpa [ eiizenoepra—Banenko. 3apsi
anpa. Maccooe uncio sapa. M3oTomnsl.
Anbda-pacniag. DIeKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaa. ['amMMma-uznydeHue. 3aKOH
paZoaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegexT maccol sipa.
Snepusle peakuuu. [lenenue u CUHTES sSIEp.
SAnepuswiit  peaktop. Tepmosaepubiii cunTe3. [IpoGieMbl U TNEPCHEKTUBHI  SIEPHOU
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI AEPHON SHEPTETHKH.
OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTozab! HaOIIOICHHS U PErUCTPALIUH 3JIEMEHTapHBIX YacTHUII.



OyHnaMeHTaIbHbIE B3auMoAecTBU. EAMHCTBO (hru3nyeckoil KapTHHBI MHpa.

TexHUueckrue yCTpOMCTBAa M MPAKTHUUYECKOE MPUMEHEHHUE: TO3UMETpP, Kamepa BuibcoHa,
SJIepHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3znea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKHU

Ortanbl  pa3BUTUS  acTpoHOMHUM. IlpukiiagHOoe W MUPOBO33PEHYECKOE 3HAUEHUE
a4CTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JABHKECHHE.

Conneunas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum CosHua u 3BE34. 3BE3IBI, UX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMma «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
IoCJIe0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHBIE IIPEACTABICHUSA O
IPOUCXOXKACHNUHU U 3Botolu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muneunsiii [1yTs — Hama ["anaktuka. [lonoxenue u neuxxenue Connua B ['anaktuke. Tumst
rajlakTuk. PajnoranakTiuku u kBazapsl. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa0b6na. PasOeranue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe uznydeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/1bl.

HaGnronenus B teneckon JIyHel, mianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3MKM M acTpOHOMHH B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLMalIbHON H
TUYECKOM cdepax JesATeNbHOCTH 4YEJIOBEKa, poJib U MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (QU3MUECKOW Teopur B (OPMHPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHi B 11 kiacce ocCyIIECTBISETCS € Yy4ETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnule nousimusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO I1O3HAHUS:
SBJICHUE, Hay4HbIH (akt, rumoresa, (usnyeckas BeIUMYMHA, 3aKOH, Teopus, HaOIIO/eHHe,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHH, TPUTOHOMETpUYECKHe (YHKIUHU: CHUHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTApHBIX (DYHKIIHIA,
MPU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snekrpuueckue SBICHUS B JKUBOW MpHpoOJEe, KojeOaTenbHbIe IABMKEHHUS B
KUBOW MpUPOJE, ONTHUYECKHE SBJICHHUS B JKMBOM mHpupojne, AecTBHE paguallid Ha >KHUBbIE
OpraHU3MBl.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOIOCAa 3€MJIM, 3aJIe)KU MAarHUTHBIX Py, (OTOChEMKa 3€MHOM
[IOBEPXHOCTH, IIPEICKA3AHUE 3EMIICTPSICEHU.



Texnonoeua: NTUHUM  DIIEKTpoOIepenad, IE€HEpaTop  IEPEMEHHOI0  TOKa,  DJEKTPOABUIraTelb,
WHIYKIMOHHAS TeYb, pajap, PamTuonpuéMHUK, TENEBH30p, aHTeHHa, TenedoH, CBU-neub, mpOeKIUOHHBIHN
amrmapar, BOJIOKOHHAsS ONITHKA, COJTHeUHas Oarapes..

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUSA

OcBoenne yueOHOro mpeamera «@Pu3nka» Ha ypOBHE CpEIHEro OoOIIero oOpa3oBaHMS
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTH  JOCTHUKCHHE  CICAYIOIHUX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImuHOCTHBIE PE3yNbTaThl OCBOEHHS y4deOHOro mpenmera «@Du3HMKay JOIHKHBI OTPaXaTb
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIUEH JMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, T[MO3UTUBHBIX BHYTPCHHHX
yOeXJAeHUI, COOTBETCTBYIONIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  0OOIIecTBa,
pacuipeHne XU3HEHHOTO ONbITa U OMbITAa JESITEIHHOCTH B IMPOLECCE PeaTn3aliid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN 1€ATEIHHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3ULIMKU  OOydaromerocss Kak AakTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBa;

MNPUHITHE TPAJUIUOHHBIX OOIEYETIOBEUECKUX TYMAHHUCTHUUYECKUX M JEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO CSITENbHOCTh B HHTEpEcax TIpa)KJIaHCKOro OOIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbLHON OpraHU3aIHu;

YMEHHE B3aUMOJACHCTBOBATH C COLMATBHBIMU HMHCTUTYTAMH B COOTBETCTBHMM C HUX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM IS TEIbHOCTH;

2) NIAaTPHOTHYECKOT0 BOCITUTAHUS

c(hOpMHUPOBAHHOCTH POCCUMCKON TPaxTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JIOCTHIKCHHSM POCCHHCKUX
yu€HBIX B 007acTH (GU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHNUS;

CIOCOOHOCTh OIICHWBATh CUTYAIMIO W NMPHHAMATh OCO3HAHHBIE PEUICHUS, OPUEHTHPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B TOCTPOECHUE YCTOHYMBOTO Oy TyIIero;

4)3¢TeTHYeCKOro BOCIUTAHMUS:

ACTETUYECKOE OTHOIIECHHE K MHPY, BKIIOYAsi ICTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpEC K pasNu4HbIM cdepaM NpoPecCHOHANBHON AESITeNbHOCTH, B TOM UHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHUKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHUIO B 00JacTH (PU3HKH HA
MPOTSKEHUH BCEU KU3HU;

6) 9KOJIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHPOBAHHOCTh IKOJIOTUYECKON KYyJIbTYPHI, OCO3HAHHE TJ00AJIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IUIAaHUPOBaHUE M OCYILIECTBIICHHE JCUCTBUI B OKpYXarolled cpeae Ha OCHOBE 3HAHUS
1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

pacuiMpeHre OmbITa JEATEIbHOCTH SKOJIOTMYECKOH HAmpaBJICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3uKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:



c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (HU3UUECKOI HAYKU;

OCO3HAHME IIEHHOCTH HAYYHOH JESATETHbHOCTH, TOTOBHOCTh B IPOIECCe M3YUYEHUSI (PUBUKH
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3oBble Jloruyeckue AecTBUA:

CaMOCTOSITENIbHO (OPMYJIUPOBAaTh U AaKTyaJlH3UpOBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh [1ApaMETPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBACMBIX (DU3UYECKHX SIBICHUSX;

pa3palaThIBaTh IUIAH PeLIeHUs MPOOIEMBbl C YUETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHBIX
U HEMaTEepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLEHUBATH COOTBETCTBUE pE3YyJbTAaTOB LEJISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESTEIbHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pabOTy B YCJIOBHUSX pEalbHOTO, BHUPTYaTbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX IPOOJIEM.

Ba3oBble uccienoBarebCKue AeiCTBHA:

BJIAJICTh HAyYHOW TEPMHHOJIOTHEH, KIIOYEBBIMH TOHATUSAMU M METOJaMH (HU3HUECKON
HayKU;

BJIAJICTh HAaBBIKAMH Y4e€OHO-MCCIIENOBATEIbCKON M TPOECKTHOW NEATENHbHOCTH B 00JACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY MTOMCKY METOJOB PEUICHHS 3a/1a4
($u3NYECKOro cofepKaHMsl, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IIO3HAHMUSI,

BJIAJETh BUAAMH JI€ATEIBHOCTH IO IMOJYYEHHUIO HOBOI'O 3HAHHUS, €ro HHTEPIPETalUH,
peoOpa3oBaHNI0 M NPUMEHEHUIO B pPa3IMUHBIX YYE€OHBIX CUTyalUMsX, B TOM 4YHUCIE IMpU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TIPUYMHHO-CIIEICTBEHHBIE CBSI3U W aKTyaJIM3MpOBaTh 3aJady, BBIIBUTATh
TUIOTE3y €€ peLIeHMs, HaxOAUThb apryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHAJIN3UPOBATH MOJTYYECHHBIE B XO/I€ PEILICHUS 3aJa4l PE3YJIbTaThl, KDUTUUECKH OLICHUBATh
UX IOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33/1a4K B 00pa30BaATENbHOM 1€ATETLHOCTH, B TOM
YyHCclie IPU U3YYEHUN (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETb NIEPEHOCUTh 3HaHUS N0 (pU3HMKE B IPAKTUUECKYIO 00IaCTh KUZHEACSITENbHOCTH;

yYMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTHHAIbHbIE MTOAX0Abl U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33J]aUH, JOMYCKAIOIUE aJIbTePHATUBHBIEC PELICHHUS.

Padora ¢ undpopmanmeii:

BJIAJICTh HaBBIKAMU IOJIydyeHHs] MWHPOpMAUU (U3UUECKOTO COJEpPKAHUS M3 HCTOYHHKOB
pa3HbIX THWIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IMOMCK, aHAIMW3, CHUCTEeMaTHU3alhi0 U
UHTEPIIPETAINIO HHPOPMAIIMK PA3TUYHBIX BUJOB U (DOPM MPEACTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OpMAIIHH;

UCIMOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJIOTHI B
pelIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3aJlad C COOJIIOIEHHEM
TpeOOBaHUIN SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHusl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJepKaHUsS B PA3IUYHBIX (opMmarax c yu&€ToM
Ha3HayeHus: WHGOpPMalMKW M UEJNEeBOM ayAUTOPHM, BBIOUpas ONTUMaJIbHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaIU3aliH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA:



OCYIIECTBIISATH OOIICHHE HA ypoKaX (DU3UKU ¥ BO BHEYPOUHOH JEATEIHLHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYallM U CMSATYaTh KOH(IUKTHI;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATH U UCTIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW U WHANBUIYAILHON paOOTHI,

BbIOUpaTh TEMATHKy M METOJIbl COBMECTHBIX ACHCTBHI C yuy€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 Ul€Ha KOJUIEKTHBA,

NPUHUMATh LEJIM COBMECTHOM J1€ATelIbHOCTH, OPraHHU30BBIBATH U KOOPAUHHPOBATH
JIEUCTBUA 1O €€ JOCTUKEHUIO: COCTAaBIATH IUIAH JACHUCTBUHM, PACIpPElENATh POJM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3y/bTaThl COBMECTHOU pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa M KAXKJOT0 YYaCTHUKA KOMaH/Ibl B OOIIUN Pe3yiIbTatr
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE IMPOEKTHI, OLEHUBATh WUJIEU C TO3ULUKA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBIISAITh [MO3UTHBHOE CTPATErMYECKOE TOBEACHUE B PAa3IUYHBIX CHUTYalHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUSA
Camoopranmu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISTh IMO3HABATEIbHYIO NEATEIBHOCTh B 007acTH (U3UKHA U
ACTPOHOMUU, BBISIBIISTH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PEHICHUS PAcu€THBIX M KAaYeCTBEHHBIX 3ajad, IUIaH
BBIMIOJTHEHUS] TMpAKTUYecKo paboThl € Y4ETOM UMEIONIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JTaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacuupsTh paMK{ y4eOHOTO ITpeMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIH;

JIeJIaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (DOPMHUPOBAHUIO M TPOSIBICHUIO JSPYIUIMH B 00JacTH  (DU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JAESITEIBHOCTb, OILIEHUBATH
COOTBETCTBUE PE3YNIHTATOB LEJISIM;

BJIa/IETh HABBIKAMU MO3HABATEIHHOW peQIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBHIA
Y MBICJIUTEIBHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUM;

MCIIONIE30BATh MPUEMBI peIeKCUU TS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHIDKEHHIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIbHOCTH;

MPUHUMATH €051, TOHUMAasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIbHOCTH;

MPU3HABAaTh CBOE MPABO W MPABO JAPYTUX HA OIMIUOKH.

B nporecce mocTrkeHUs: TMUHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMBI MO (PUBUKE NI
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y OOyYarOMIMXCS COBEPIIECHCTBYETCS dMOIMOHATBHBIN
UHTEIJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BUJIETh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM YMOIIMOHATBHON CEphI, OBITh YBEPEHHBIM B ce0€;

caMOperyJIupOBaHus, BKJIFOYAIOILIETO CaMOKOHTPOJTb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HOMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBISATH THOKOCTD, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOLIEH CTpEMJIEHHE K JOCTHKEHUIO LIETU M YCHexy,
ONTHUMHU3M, HHUIIMATUBHOCTH, YMEHUE JIEHCTBOBATH UCXOS U3 CBOMX BO3MOYKHOCTEH;



OMMATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHHUMATh 3MOIMOHAIBLHOE COCTOSIHUE IPYTHUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIECHUS, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMATILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS C JAPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTh KOHGIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 10 kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHU:

JEMOHCTPHUPOBATh Ha MpHUMEpax pojb U MeCTO (PM3UKH B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B IIPAKTUYECKOH
JIeATEIbHOCTH JIFOCH;

YYUTHIBATh TPAHUIBI MPUMEHEHHS H3YyYCHHBIX (PH3MUECKUX MOJENei: MmarepuaibHas
TOYKa, MHEpUUAIbHAs CHUCTeMa OTCY€Ta, aOCOJIIOTHO TBEPIOE TeNo, WAealbHBIA ras, MOAEIU
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN IEKTPUYECKUH 3aps] IPU pELICHUU
buznyeckux 3aaay;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOpPUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
paBHOMEpHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
JIBUKCHHE 110 OKPYXHOCTH, WHEpLHs, B3amMmozecicTBue Ten, auddysus, OpoyHOBCKOE
JIBUKEHHUE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHEe o0BhEMa Ten MPU HarpeBaHUU
(oxJ1aXx/1eHNUHN), TEIJIOBOE PAaBHOBECHUE, NCIIAPEHUE, KOHIEHCAUs, [JIaBJICHUE, KpUCTAIIIM3AIus,
KHUIIEHUE, BJIAXKHOCTh BO3/yXa, IOBBILICHUE JAaBJICHUS ra3a MPU €r0 HarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B HU30IpOLIEccax, AJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPsI0B;

OIKCBHIBATh MEXAaHWYECKOE JBIKCHHE, WUCIOJIb3ysd (U3UYECKHE BEIMYMHBI: KOOPAWHATA,
NyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHla, UMITYJIbC Tela, KHHETUYecKas
SHEprus, NOTEHLUalbHAs 3HEPIus, MeXaHudeckass padoTa, MEXaHUMYeCKass MOIIHOCTb; MpHU
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUNM CMBICH HCHOJb3YEMbIX BEIHYMH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONKCHIBATh H3YYECHHBIE TEIUIOBbIE CBOWCTBA TEI U TEIJIOBbIE SIBICHUS, HUCIOJb3Ys
¢u3nueckue BENWYMHBL: JIaBJICHUWE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTU4yHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, pabdora rasa, KodpQUIMEHT MOJE3HOro NEHCTBHS TEMIOBOTO
JIBUTATENS; IPU ONMUCAHUM NMPABUIILHO TPAKTOBATH (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYMH,
uxX OOO3HAYEHMS U EIUHMIBI, HAXOIUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh M3YyYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIECTBA M DJIEKTPUYECKHUE SIBICHUS
(mpouiecchl), UCHONB3YST (GUBNYECKUE BEIUYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOEe MOJIe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAIOB; IPU ONUCAHWM IIPABHIBHO
TpPakTOBaTh (PU3NYECKUI CMBICH HCIIOJNb3YEMbIX BEJIWYMH, WX OOO3HAUYEHUS U EIUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BEIHUYUHAMU;

aQHAIN3UPOBATh (U3UYECKUE MPOLECChl W SBIEHUS, UCHOIb3Ysl (U3NYECKUE 3aKOHBI U
MPUHIIMIBL: 3aKOH BcemupHoro TsroteHus, |, |1 u 1l 3akonsr HploToHa, 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPAaHEHUS UMITYJIbCa, MPUHIUI CYNEPIIO3ULIMN CHJI, TPUHIIUI
paBHOIIPaBUSl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, T'a30Bbl€ 3aKOHBI, CBSA3b CpelIHEH KWHETUYECKOW HHEPrMHM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIOTHOM TeMIlepaTypoi, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHHUs
AIIEKTPUYECKOro 3apsna, 3akoH KyloHa, Mmpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPaKEHUE U YCIOBUS (TPaHULIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIIMIIBI AEUCTBUS MAalllMH, IPUOOPOB U TEXHUYECKHUX YCTPOUCTB;
pas3nnyarh yCIoBUs MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KHU3HM;



BBINOJIHATH 3KCIIEPUMEHTHI 10 MCCIEIOBAHUIO (U3NYECKUX SIBICHHH W TIPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npobnemy/3agadyy M TUNOTE3y Y4EeOHOro OKCHEpUMEHTa, COOMpaTh YCTaHOBKY W3
MPEeJI0KEHHOTO0 000PYAOBAaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILIECTBIISITh TPSIMbIE M KOCBEHHbIE H3MEPEHUs (HU3MUECKUX BEIUYHH, TPU 3TOM
BbIOMpATh ONTUMANbHBI CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOJIbI OLEHKU
MOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU MEXTy (PU3NUECKUMH BEIMYMHAMHU C UCIIOJIB30BaHUEM MPSIMBIX
U3MEPEHUH, MPH ATOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHpOBATH PE3yJbTAThI IMOIY4YCHHOMH
3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHAE TaOnul ©U TpaduKoB, AeNaTh BBIBOABI IO
pe3ysbTaTaM UCCIIEI0BaHUS;

coOnrofarh mpaBuia Oe30MacHOro Tpyna MpH MPOBEACHUM HCCIENOBAHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOW ¥  TMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOro 000pyAOBaHMUS;

pemiath pacu€THBIE 33Ja4d C SIBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCHOIb3YA
dbuznyeckue 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHs 3a/laddl BEIOUpATh (PU3NUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
MIPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAYeHUS (PU3NUECKON BEeTHUNHBI,

pemaTh KauyeCTBEHHBIC 3a/la4d: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUMBYIO IEMOYKY
paccyXIeHUl ¢ ONOPOi Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS,

UCTIOJIB30BaTh TPU  PEIIEHHWH YYeOHBIX 3aJad COBPEMEHHbIE HWH(POPMAIMOHHEIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, UHTEPIPETAIMH U MPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOW HMH(OpMAIMKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJTy4aeMyro HH(OPMALINIO;

NPUBOJUTH TPUMEPHI BKIIA/Ia POCCHUHCKHUX M 3apYOCKHBIX YUYEHBIX-(U3UKOB B pPa3BUTHE
HayKH, 00bsACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETHUUECKUE 3HAHHWS 10 (U3WKe B TOBCEIHEBHOW IKM3HH IS
oOecrieueHns 6€30MaCHOCTH MPHU OOpaIeHUH ¢ TPHOOpaMH U TEXHUUECKUMHU YCTPOUCTBAMHU, JUIs
COXpaHEHHs 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTUIECKOTO ITOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B IpyIIie ¢ BBIMOJIHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEeH, IIIAaHUPOBATh PaboOTy
TPYIIBI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIHHOCTH B
HECTaHJAPTHBIX CUTYallUsX, aJleKBaTHO OLEHMBATh BKJAJ KaXJIOTO0 W3 YYaCTHHUKOB TPYIIBI B
peleHre paccMaTpuBaeMOi TPOOIEMBI.

K xonny oOyuenust B 11 kJiacce nmpeMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEPax pojb U MeCTO (U3MKU B (POPMHUPOBAHMHM COBPEMEHHOM
HAay4YHOM KapTUHBI MHPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IPAKTUYECKOH
NeSITebHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YYUTHIBATh TPAHUIBl TPUMEHEHHS W3YYCHHBIX (U3UYECKUX MOJENEH: TOYCUHBIH
AIIEKTPUUYECKUM 3apsij, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBeTa, fJepHas MOJENb aToMa,
HYKJIOHHAs1 MOZIETThb aTOMHOTO sI/Ipa MPH PEIICHUH (PU3NIECKUX 3a]1ad;

pacrio3HaBaTh (u3nyeckue sBJICHUs (Tpolecchl) U OOBACHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY W KBAaHTOBOW (DM3HMKH: JIEKTpUYECKas MPOBOAMMOCTD, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JAEWUCTBUS TOKa, B3aMMOJAEHCTBHE MAarHUTOB, 3JIEKTPOMarHUTHAs
WHIYKIMS, JCHCTBHE MAarHUTHOTO TOJIi Ha MPOBOJHUK C TOKOM W JBWKYIIUHCS 3aps,
3JIEKTPOMArHUTHbBIE KOJIEOAHUS U BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaskeHHeE,
npejomiieHue, uHTepdepeHus, Iudpaknus W TOJSApU3alUs CBeTa, JUCHEPCUs CBeTa,
dorornekrpudeckuit 3¢ ekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAS Pa/INOaKTHBHOCTB;

OIKCHIBATh M3y4YEHHBbIE CBOWCTBA BELIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUUYECKYIO TPOBOAMMOCTD Pa3IMYHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIIECCHI),
UCTONB3Yys (U3UYECKHE BEIUYMHBL: DIIEKTPUUYECKUM 3apsij, cujla TOKa, »HIIEKTPUYECKOe



HaIpsKEHUE, JIEKTPUUECKOE COTPOTUBIIEHUE, PA3HOCTh IMOTEHIIMAJIOB, JIEKTPOABUKYIIAS CUJIA,
paboTa ToKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTYIIKH, YHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO TMOJICH, TIEPUOJ W YacToTa KoyieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps]l U CHUjla TOKa B IPOIECCe TAPMOHMYECKUX AIEKTPOMArHUTHBIX
KoneOaHui, (POKyCHOE pACCTOSHHWE W ONTHYECKAas CHUJa JIMH3bI, MPU OMUCAHUM MPABWILHO
TPaKTOBAaTh (PU3UYECKUI CMBICI HCIIOJIb3yEMbIX BEIWYHH, HUX OOO3HAUYEHUS U EIUHUIIB,
YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIHUMHY C APYTUMHU BETMYUHAMU;

ONKCHIBATh HM3YyYEHHBbIE KBAHTOBBIC SBJIEHUS U TPOLECCHI, HCIONb3Yd (DU3MUECKHe
BEJIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus u
uMIyasC (GOTOHA, IMEpPUOJ ToJypacmazia, SHEpPrusi CBsI3W ATOMHBIX SJEp, IPHU OMHCAHUU
MPAaBUJIBHO TPAKTOBATh (DU3MYECKUN CMBICI WCIONIB3yeMbIX BEIHYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JaHHYIO (DU3HUECKYIO0 BEIMYUHY C JIPYTHUMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMUUHBI;

aHAIM3UPOBATh (U3UYECKUE MPOLECChl U SABICHUS, UCHONb3YS (U3MYECKUE 3aKOHBI U
OpUHIUIB: 3ak0oH OwMa, 3aKOHBI IIOCJENOBATEIBLHOTO M NapaJICIbHOTO  COCAMHEHUS
MPOBOJHUKOB, 3akOoH JDxoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM  MHIAYKUUH, 3aKOH
MPSIMOJIMHEMHOTO PacIpoOCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHe OHHITeHHa I ¢GoTtoddderra, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHUSI HMMITYJbCa, 3aKOH COXPAHEHUsI DIIEKTPUUECKOrO 3apsija, 3aKOH COXpaHEHUs
MaccoOBOT'O 4YMCIA, MOCTyJaTbl bopa, 3aKOH paJMOAaKTHUBHOIO pachajaa, MpUd 3TOM pas3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYCCKOE BBIPAKCHHE W YCJIOBUS (TPAHHMIIBI,
00J1aCTH) TPUMEHUMOCTH;

ONpENENATh HAMpPaBICHUE BEKTOpPAa WHIYKIUM MArHUTHOTO TOJISI MTPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTH M OITUCHIBATh N300paKCHHE, CO3/1aBaeMOE TUIOCKHM 3€PKaJIOM, TOHKOU JIMH301;

BBIMIOJHATh JKCHEPUMEHTHI IO HCCIEAOBaHUIO (PU3MYECKHX SBICHUI U MPOLIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: mpu 3ToM  (hopMynmpoBaTh
npobiieMy/3ajady W TUNOTE3y Y4YeOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEIIOKEHHOTO 000PYA0BaHUS, TPOBOUTE OMBIT U (DOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh NPSIMbIE M KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEIWYHH, TMPH OSTOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W WCIOJIb30BAaTh W3BECTHBIE METOJbI OILICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

MCCJIEI0BATh 3aBUCUMOCTH (DU3NYECKUX BEIIMYUH C MUCTIOIB30BAHUEM MPSMBIX U3MEPEHUMN:
IpU ITOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yNbTAThl MOJYYEHHOH 3aBHCHUMOCTH
Gu3MYeCKUX BEIMYMH B BUJE TaOmui W TpaduKOB, JeNaTh BBIBOJALI IO pe3yibTaTam
UCCJIEI0BAHMS;

cobmoath TpaBwiia 0€30MacHOr0 TpyJa MpH TMPOBEACHUU HCCIEAOBAaHUN B paMKax
yueOHOrO0 OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATENILCKOH M TMPOEKTHOW JEeSTENbHOCTH C
WCIIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOUCTB U JIA0OPaTOPHOTO 000PYAOBAHUS;

pemate pacuéTHBIE 3aJadyd C SBHO 3aJaHHOM (U3MYECKON MOJENbI0, HCIOIb3YS
(bu3uYecKre 3aKOHBI U TIPUHITUITBI, HA OCHOBE aHAIM3a YCJIOBHUS 3aa4il BBIOUPATh (PU3HUECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ pelieHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYCHHOTO 3HaUYeHUs (PHU3NUECKON BETUINHBI,

pemiath KauyeCTBEHHbIE 3aJauM: BBICTPAUBAaTh JIOTMUYECKH HEMPOTHBOPEUMBYIO LEMOUYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCIIONIB30BAaTh TMPHU pEIICeHHH YUeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTHH JIJIi TIOMCKA, CTPYKTYPHUPOBAHHS, WHTEPIPETAIMA U TIPEACTABJICHHUS Y4eOHOW U
HAYYHO-TIOMYJISIPHON HWH(OpPMAIMK, MOJYYEHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJTM3UPOBATH MOIyIaeMyH0 HH(GOPMAITHIO;

OOBSCHSTH MIPUHIIMIIBI ACWCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOKHCTB, pa3inyarh
YCJIOBHS MX 0€3011aCHOTO UCITOIH30BAaHUSI B TIOBCETHEBHOM JKU3HU;



MPUBOJUTH MPUMEPHl BKIIAJa POCCHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE
HayKH, B 00BSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETUUECKUE 3HAHWS 10 (U3MKe B TOBCEIHEBHOW IKM3HHU IS
obecrnieueHns 6€30MacHOCTH MpU 0OpallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHS 3/I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IrpyMIe C BHIMOIHEHUEM PA3IUYHBIX COL[MAIBHBIX POJIeH, IUIAaHUPOBATh padboTy
TPYMNIbI, palMOHAIBHO paclpeneiiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHHUBATh BKJIAJ KaXKJOTO U3 YYACTHUKOB I'PYIIIBI B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.

TemaTn4yeckoe NVIAHUPOBAHKME, B TOM YHUCJIE C y4eTOM padouyen
NPOrpaMMbl BOCIIUTAHUS € YKa3aHMEM KOJIMYeCTBAa 4aCOB,
OTBOJMMBbIX HA OCBOCHHME KAK/J0H TeMBbl.

TemaTnyeckoe miianupoBanue mo npeamery «®usuka» nias 10-11-ro kiracca cocraBieHo
¢ yueToM padoueii nporpaMMsbl BocIMTaHus. BocnuTaTe/IbHBIH MOTEHIMAJ JAHHOTO
y4e0HOro npeaMera odecrednBaeT PeaTu3aluio CIeAyIOIMHX eJieBbIX MPHOPUTETOB
Bocnutanus odyqyaromuxcss COO:

1. Pa3BuTHE IEHHOCTHOTO OTHOIIEHHS K 3HAHUSM KaK HHTEIUICKTYaJIbHOMY Pecypcy,
oOecrieunBaroneMy Oy/yIiee 4eIoBeKa, Kak pe3ysbTaTy KpOIOTJINBOTO, HO YBICKATEIbHOTO
yueOHOro Tpy/a;

2. Pa3BuTHe IeHHOCTHOTO OTHOUICHHUS K TPYy KaK OCHOBHOMY CITOCOOY TOCTHIKECHUS
KM3HEHHOTO OJIaroIoTy4rst 4YeJI0BeKa, 3aJI0Ty €ro yCIEeIHOro NpodecCuOHAIBHOTO
CaMOOTIPEICIICHNUS 1 OIYIIECHHUS YBEPEHHOCTH B 3aBTPALIHEM JHE;

3. Pa3BuTHE IEGHHOCTHOTO OTHOIIIEHHUS K caMUM ce0e Kak X035e€BaM CBOEH CyabObl,
CaMOOTIPEIEIISIONMMCS U CAaMOPEATU3YIOITUMCS TUYHOCTSAM, OTBEYAIOIIUM 32 CBO€ COOCTBEHHOE
Oynyiee.
TemaTnueckoe nianuposanue 10 kinacc (68 ypokos)
Tema 1 ®u3uka U METOABI HAYYHOTO MTO3HAHUS 2 yac
Tema 2 Mexanuka 18 yaca
Tema 3 MonekynsapHas pu3nka U TepMOJIUHAMUKA 24 qaca
Teme 4 DnexkTpoluHaMuUKa 22 qaca
Peszeps 24aca
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Tema 1 ®uzuka u METO/Ibl HAYYHOI'0 IMO3HAHUSA 2
BBoanslit uactpykrax no Th. @usuka — Hayka o npupoje. Hayunbsie meToabl hitps://resh.edu.u
1 A By : Y prpose. Hayd A 1 [subject/lesson/58
IMO3HAaHUA OKPYIKAIOMICTOo MUpa 94/
2 Pous 1 MecTo pusnku B GOPpMHUPOBaHUH COBPEMEHHON HAyYHOH KapTHHBI MHpa, B 1
npaKanecxoﬁ JACATCIIBHOCTH HIOI[Cﬁ
Tema 2 « MexaHuKay» 18
3 Mexanunueckoe JABUKCHHUC. OTHOCHUTEJILHOCTh MEXaHUYECKOTO JBUXKCHUA. 1

[lepemenienne, CKOpocTb, yCKOPEHHUE



https://resh.edu.ru/subject/lesson/5894/
https://resh.edu.ru/subject/lesson/5894/
https://resh.edu.ru/subject/lesson/5894/

https://resh.edu.ru

4 | PaBHOMEpHOE NPSMOIMHEHHOE IBIKEHUE 1 [subject/lesson/62
87/
https://resh.edu.ru

5 | PaBHOyCcKOpEHHOE IPSIMOIMHEHHOE JBHKECHHUE 1 [subject/lesson/37
21/

6 CBobopHOE maieHne. Y CKOpeHHne CBOOOTHOTO MaICHHUS 1
https://resh.edu.ru

7 | KpuBonuHeiiHoe qBikenue. J[BikeHHe MaTeprUaIbHON TOUKHU 110 OKPYKHOCTH 1 [subject/lesson/37
11/

[puHnun otHocutensHOCTH [anunes. MHepumanbHble cucteMbl otcueta. [lepBoiid https_,://resh.edu.ru

8 1 [subject/lesson/62

3akoH HeroToHa
86/
Macca Ttena. Cuna. [lpunnun cynepno3unuu cui. Bropoii 3akon HerotoHa 11st hitp s_://resh.edu.ru

9 o 1 [subject/lesson/47

MaTepuarbHOH TOUKH
17/

10 | Tperuif 3akoH HploTOHA /1715l MaTepUAIILHBIX TOUEK 1
https://resh.edu.ru

11 | 3axon BcemupHoro tsarotenus. Cuna tspkectu. [lepBas kocMudeckasi CKOPOCTb 1 [subject/lesson/47
18/
https://resh.edu.ru

12 | Cuna ynpyroctu. 3akon I'yka. Bec tena 1 [subject/lesson/47
21/

Cuna tpenus. Koaddunuent tperus. Cumna cONpOTUBICHUS NIPH IBIKSHUH TENa B https_://resh.edu.ru

13 1 [subject/lesson/62

JKUIKOCTH WITH Ta3e
89/
. https://resh.edu.ru
IMoctymarenbsHOE U BpalaTeIbHOE ABIKCHHE aOCOMIOTHO TBEPAOTO Tena. MOMEHT .
14 i 1 [subject/lesson/62
cuitel. [lireqo cuiipl. Y CItoBUs paBHOBECHS TBEPIOTO Tena 88/
https://resh.edu.ru
[subject/lesson/58
15 Wmnynbe MaTepuanbHOW TOUYKH, CHCTEMBI MaTePHAIBHBIX TOUEK. VIMITyIIbC CHIIBL. 1 95/
3aKkoH COXpaHEeHHs] UMITYJIbca. PeakTuBHOE JBHIKEHUE https://resh.edu.ru
[subject/lesson/47
19/
Pabora u MmoutHOCTh cuiel. KuHeTHYECKas SHEPT U MaTepHaIbHOW Touku. Teopema https_://resh.edu.ru

16 o 1 [subject/lesson/62

00 M3MEHEHUH KHHETHYECKOW DHEPTUHI 90/
17 [otenmmaneHas sHEeprUs. [loTeHIMANBHAS SHEPTHA YIIPYTO AehOPMUPOBAHHOM 1
npyxuHblL. [loTeHIMasHas SHEPTHs Tesia BOJIM3H MOBEPXHOCTH 3eMIIH
[ToTeHnmanpHpIe 1 HEMOTCHIUAIBHBIE CHITBL. CBSA3b Pa0OTHI HETIOTCHINAIBHBIX CHIT

18 | c m3MeHeHneM MeXaHHYEeCKOW YHEPTUH CUCTEMBI TeJI. 3aKOH COXPaHCHHS 1
MEXaHUYECKOW YHEPTUU
Wncrpykrax no Th. JlaboparopHas padoraNel «VccnenoBaHue cBsi3u pabOTHI

19 | cuibl ¢ U3MEHEHHEM MEXaHMYECKOW SHEPTHH Tella Ha TIPUMEPE PaCTIKEHHS 1
PE3MHOBOTO XI'yTa)»

20 KontponsHas pabora Ne 1 o teme «KunemaTnka. J[nHamuka. 3aKOHBI COXPAHSHUS 1
B MEXaHHUKE)
Tema 3 MoJieky/aspHas ¢pu3MKa U TEPMOAMHAMHUKA 24

21 | OcHOBHBIC MOJOXKEHHST MOJIEKYJISIPHO-KMHETHYECKOW Teopun. bpoyHoBCckoe 1 https://resh.edu.ru

nBkenue. Juddysus [subject/lesson/47
22/
22 | Xapakrep ABWKCHHS U B3aUMOICHCTBHUS YaCTHUI[ BelIeCTBAa. MOAEIH CTPOCHHUS 1 https://resh.edu.ru
ra3oB, KHIKOCTEH U TBEPIBIX TEI [subject/lesson/37
31/
23 | Macca monexyn. KonnuectBo Bemtectsa. [locrossHHas ABoraapo 1
24 | TennoBoe paBHOBecue. Temneparypa u e€ n3mepenue. lllkana remneparyp 1
Ilenbcus

25 | Upneanbhsrnii ra3 B MKT. OcHoBHOE ypaBHeHne MKT 1 https://resh.edu.ru
[subject/lesson/62
91/

26 | AOcoioTHas TeMIepaTypa Kak Mepa cpeiHell KHHETHYeCKOW SHEpTUH JBIKEHUS 1 https://resh.edu.ru



https://resh.edu.ru/subject/lesson/6287/
https://resh.edu.ru/subject/lesson/6287/
https://resh.edu.ru/subject/lesson/6287/
https://resh.edu.ru/subject/lesson/3721/
https://resh.edu.ru/subject/lesson/3721/
https://resh.edu.ru/subject/lesson/3721/
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https://resh.edu.ru/subject/lesson/6288/
https://resh.edu.ru/subject/lesson/5895/
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https://resh.edu.ru/subject/lesson/4719/
https://resh.edu.ru/subject/lesson/4719/
https://resh.edu.ru/subject/lesson/6290/
https://resh.edu.ru/subject/lesson/6290/
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https://resh.edu.ru/subject/lesson/4722/
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https://resh.edu.ru/subject/lesson/6291/
https://resh.edu.ru/subject/lesson/6291/
https://resh.edu.ru/subject/lesson/5898/

MoJiekyl. YpaBHenue MenzaeneeBa-Knaneipona

[subject/lesson/58
98/

27 | 3akon JlanpToHa. ['a30BbIC 3aKOHBI 1 https://resh.edu.ru
[subject/lesson/62
92/
28 | Unctpykrax mo Th. JlabopaToprass pabota Ne2 «OmnpezneneHne Macchl BO3IyXa B 1
KIIACCHOM KOMHATe Ha OCHOBE M3MEPECHUH 00bEMa KOMHATEL, JABICHAS U
TEMIIEPATYPHI BO3AYyXa B HEWY.
29 | N3onpornieccrl B HACaIbHOM Ta3e U WX rpaguuecKoe IpeacTaBICHNe 1
30 | BayTpeHHsist JHEPTHS TEPMOANHAMHUUYECKOI CUCTEMBI U CIIOCOOBI €€ M3MEHEHUSL. 1 https://resh.edu.ru
KonuuecTBo TemioTsl u pabota. BHYTpeHHsIs1 SHEpIusi OIHOATOMHOTO HICATbHOTO [subject/lesson/58
rasa 97/
31 | Bugsl Temonepenaun 1
32 | VaenpHas TeIOEMKOCTh BeliecTBa. KoIH4ecTBO TEIOTHI PH TeILIonepeaade. 1
AnrabaTHBII IPOIIecC
33 | [epBblii 3aKOH TEPMOAMHAMUKH U €0 MIPUMEHEHHE K H30IIPOIeccaM 1 https://resh.edu.ru
[subject/lesson/47
23/
34 | HeoOpaTUMOCTh IPOIIECCOB B MpHpoJie. BTopoii 3aK0H TepMOTUHAMUKH 1
35 | [punnun neitctus u K11/ TermmoBoi MamuHbl 1 https://resh.edu.ru
[subject/lesson/37
63/
36 | Huxn Kapro u ero KI1JI. Dxonmormgeckue mpoOIeMbl TEIUI0YHEPTETHKH 1
37 | IIpodopreHTaIHOHHKIA YPOK 1
38 | O6o6maromuii ypox «MonexymsipHast pu3nka. OCHOBB TEPMOTUHAMHUKN ] | 1
39 | KonrpospHas padora Ne2 mo teme «MouekyisipHast ¢pu3uka. OCHOBBI 1
TEPMOTMHAMHUKH)
40 | TTapooOpa3oBaHue 1 KOHAeHCalwsL. McnapeHue u KumneHue 1 https://resh.edu.ru
[subject/lesson/47
40/
41 | AGcomoTHAsI 1 OTHOCHUTENbHAS BIAXHOCTh BO3/1yxa. HachIIIEHHBII Tap 1 https://resh.edu.ru
[subject/lesson/29
84/
42 | Teépnoe teno. Kpucrammmyeckue u aMmopdHble Tena. AHU30TPOIHS CBOUCTB 1
kpuctauioB. XKukue kpuctamibl. COBpeMEHHBIC MATEPHAIIBI
43 | IlnaBneHue u KpucTawIM3alys. Y ieabHas TerioTa riasneHus. Cyoaumanus 1 https://resh.edu.ru
[subject/lesson/29
86/
44 | YpaBHEHUE TEIIOBOTo OajaHca 1
Teme 4 DIeKTPOAUHAMHKH. 22
45 | DnexTpuzanysi Ted. DIEKTPUIECKH 3apsa/. /[Ba Bua SIEeKTPUUECKUX 3apsIOB 1
46 | TIpoBOIHMKH, JUINEKTPUKH U TIOJYITPOBOJAHUKH. 3aKOH COXPAHEHUS 1
AIIEKTPUUYECKOTO 3apsia
47 | BzaumoneiicTue 3apsioB. 3akoH Kynona. ToueuHslii anekTpudeckuii 3apsy 1 https://resh.edu.ru
[subject/lesson/62
93/
48 | Hanpspk€HHOCTD 3JEKTPUUECKOro mouist. [IpuHINI CYNepo3uIMy 3JIeKTPUIECKUX 1 https://resh.edu.ru
nosei. JInHun HanpsHKEHHOCTH [subject/lesson/58
99/
49 | Pabora cui snekrpocTaTudeckoro nousi. [loreHuuan. Pa3HOCTh MOTEHIMAIOB 1
50 | [TpOBOJAHUKH M AUDICKTPUKH B AJICKTPOCTATHYECKOM MoJie. udaeKkTpruyeckast 1
NPOHHIAEMOCTh
51 | Dnekrpoémrocts. KoHnencatop 1 https://resh.edu.ru
[subject/lesson/37
53/
52 | DnexTpo€MKOCTb MIIOCKOr0 KOHACHCATOPA. DHEprHs 3apsHKEHHOT0 KOHIeHCaTopa 1
53 | [IpuHUMO ASHCTBHSA U IPUMEHEHHE KOHICHCATOPOB, KOMMPOBAJIBLHOTO anapara, 1
CTPYHHOTO NpUHTEpa. DJIEKTPOCTATHIECKas 3aluTa. 3a3eMIICHHE
AIIEKTPOTPHOOPOB
54 | DnexkTpuuecKuil TOK, yCIOBHS €ro cymiecTBoBanus. [loctossHHbIN TOK. CHila TOKA. 1 https://resh.edu.ru

Hanpsioxernne. Conporuienne. 3akoH Oma 11 y9acTka Ienu

/subject/lesson/59
01/
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https://resh.edu.ru/subject/lesson/5901/
https://resh.edu.ru/subject/lesson/5901/

55 | IMocaenoBarenpHOe, MapalIeNbHOE, CMEIIAHHOE COSAMHEHHE MIPOBOIHHUKOB. 1
56 | PaboTa ¥ MOIIHOCTB 3JIEKTPUIECKOTO TOKA. 3akoH J[xoynsa-JIeHia 1 https://resh.edu.ru
[subject/lesson/47
41/
57 | 3axon Oma jy1st TONHO# (3aMKHYTOM) AnekTpuueckoi nenu. Koporkoe 3ambikanue. | 1 https://resh.edu.ru
[subject/lesson/59
00/
58 | .Mucrpykrax no Th. Jlaboparopras padota Ne3 «M3mepenue D/]C ucrounnka 1 1
TOKA M €r0 BHYTPEHHETO COMPOTUBIICHHS
59 | DnexkTpoHHAs! TPOBOJUMOCTh TBEPIBIX METAILUIOB. 3aBUCUMOCTD COIPOTHBIICHUS 1 https://resh.edu.ru
METaIIOB OT TeMIiieparypbl. CBEpXIPOBOIUMOCTh [subject/lesson/37
75/
60 | DnexTpuueckuii TOK B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITYYKOB 1
61 | [HomympoBOMHUKH, UX COOCTBEHHAS M IPUMECHAs MPOBOAMMOCTh. CBoiicTBa p—n- | 1 https://resh.edu.ru
nepexona. [1onynpoBoAHUKOBEIC IPUOOPEI [subject/lesson/62
94/
62 | DnexTpuyecKuii TOK B pacTBOpax M pacijiaBax AJIEKTPOIUTOB. DieKTponuTHdeckas | 1 https://resh.edu.ru
JUCCOIMAITUS. DIICKTPOIIN3 [subject/lesson/62
95/
63 | DnexTpuyeckuii Tok B razax. CaMOCTOSTENbHBIA 1 HECAMOCTOSTENBHBIHA paspsill. 1 https://resh.edu.ru
Monnus. [Tnazma [subject/lesson/37
87/
64 | DnexTprueckue MpUOOPHI U YCTPOICTBA U UX MPAKTHIECKOE TPUMEHEHHE. 1
IIpaBuia TeXHUKH 0€30MACHOCTH
65 | KonrposnpsHas pabora Ne 3 o teme «nekrpocrarrka. [locTosHHBIH 1 1
SNEKTPUUYECKU TOK. TOKM B Pa3IMYHBIX CPEIax»
66 | KonrposnpHas padora Ne 4 (uroroBast) 1 1
67 | Peseps 2
68
Hroro 68 3 1ab
4 KOHT
11 kaace
DJIEKTpOMHAMHUKA 11 gacoB
Kone6anus u BOJIHBI 24 4qaca
OCHOBBI ClleIMAIBHON TEOPUU OTHOCUTENBLHOCTH 4 yaca
KBanToBas ¢usnka 15 yvacoB
DneMeHThl ACTPOHOMHH U aCTPOPUZUKHU 7 4acoB
O06o0mmaroree MOBTOPEHUE 4 qacoB
Peseps 3 gaca
KaneHpapHo Tematuyeckoe nnaHuposaHue 11 knacc
Ne Conep:xanue yueOHOro MaTepuasa Komm IpakTn | DjeKTpOHHbIE
ypoka YecTBO | yeckKasi uudposbie
4acoB | 4acThb o0pa3oBaTesibHbIE
pecypcbl
DJIeKTPOAUHAMHUKA 11
1 BBonnslii nHcTpyKTax 1o Th. IlocTosIHHBIE MATHUTBI U X 1
B3auMojeiictue. MaruutHoe nose. BeKTop MarHUTHONH MHAYKLUU.
JIuHMM MarHUTHON MHAYKUUU
2 1 https://resh.edu.r
MarsuTHoe 1oJie MpOBOIHKKA ¢ TOKOM. OnbIT Dpcrena. u/subject/lesson/
B3anmoselcTBre MPOBOAHUKOB C TOKOM 3806/
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3 1
Wucrpykrax no Th. JlaboparopHast padora Ne 1 «M3yuenne
MAarHUTHOTO MOJISI KATYIIKH C TOKOM)

4 JleiicTBe MarHUTHOTO IIOJISI Ha MIPOBOJHUK ¢ TOKOM. Cria Amrepa. 1
Wuctpykrax mo Th. JlabopaTtopras padorta Ne 2 «MccnemoBanue
JCHCTBUSI IIOCTOSIHHOTO MAarHUTa HA PAMKy C TOKOMY

5 1 https://resh.edu.r
JlelicTBHE MArHATHOTO OIS Ha ABMKYIITYIOCS 3aPIKEHHYIO YACTHILY. u/subject/lesson/
Cuuta Jlopenna. Padora cuibl JlopeHia 3806/

6 DnekTpoMarHuTHas HHAYKIUs. [I0TOK BEKTOpa MATHUTHOW MHIYKI[HH. 1 https://resh.edu.ru/s
OJIC unaykuun. 3aKOH IEKTPOMArHUTHOW HHAYKIK Dapanes ubject/lesson/4908/

7 Huctpykrax mo Th. JlaboparopHas pabora Ne 3 «VccienoBanue 1
SIBICHUSL DICKTPOMATHUTHOW MHIYKIIHI)

8 1 https://resh.edu.r
WnaykTuBHOCTS. SIBeHME camonHayKimn. DJ1C caMOMHIyKITHH. u/subject/lesson/
DHeprusi MAarHUTHOTO MOJIsl KATYHIKK C TOKOM. DIEKTPOMArHUTHOE T10JI€ 5905/

9 TexHUUECKHE YCTPOICTBA U UX IPUMEHEHHE: TIOCTOSHHBIE MArHUTI, 1
3JIEKTPOMATHUTBI, JIEKTPOIBUIATENb, YCKOPUTENH dJIEMEHTAPHBIX
YACTHII, MHIYKIIMOHHAS [1€Yb

10 O6o6maromuii ypok «MarHuTHoe noje. DJIeKTpOMarHUTHas 1
UHITYKIHSA»

11 KoutponpHas pabora Ne 1 mo teme «MarHuTHOE MoJIE. 1
DneKTpOMarHUTHAsE HHIYKIUSD
KoJiebanusi M BOJTHBI 24

12 1 https://resh.edu.r
CBo6OOAHBIE MEXaHWYECKUE KOoNebanus. [ apMOHMYECKUE KONeOaHMsl. u/subject/lesson/
VpaBHeHHE TapMOHMYECKUX KoeOanuii. [IpeBpalieHne SHEprun 4907/

13 Wncrpykrax no Th. Jlaboparoprast padora Ne 4 «MccnenoBanne 1
3aBHCHMOCTH [IEPHOJIa MAIbIX KOJIEOAHHI rPy3a HAa HUTH OT JUTHHBI
HHTH M MacChl Ipy3a»

14 KosebarenpHblii KoHTYp. CBOGOIHBIE SIEKTPOMArHUTHBIC KONeOaH!s B ! https://resh.edu.r
UJIEABLHOM KOJIEGATENLHOM KOHTYpE. AHAIOTUS MEXKILY u/subject/lesson/
MEXaHUYECKUMU M 3JICKTPOMATHUTHBIMU KOJIEOaHUSIMU 5903/

15 ®opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPIUH B UICATBHOM 1
K0JIe6aTeIbHOM KOHTYpE

16 [pe/craBieHue 0 3aTyXarOMIUX KoJeOaHUsIX. BbIHYKICHHbIE ! https://resh.edu.r
MeXaHU4YecKHe Kojiebanus. PesoHanc. BoiHykIeHHbIE u/subject/lesson/
DJIEKTPOMATHHUTHBIE KOJIEOaHMs 4913/

17 Ilepemennsiii Tok. CUHYCOMIaIbHBIN IEPEMEHHBIH TOK. MOLTHOCTh 1 https://resh.edu.r
HEPEMEHHOrO TOKA. AMILUIMTYIHOE W JIEHCTBYIOLIEE 3HAUEHUE CUIIbI u/subject/lesson/
TOKA M HAIPSKEHHS 4909/

18 Tpanchopmarop. [Ipou3Bo/ICcTBO, Mepeaada u notpedaeHue 1 https://resh.edu.ru/s
DIIEKTPUUYECKOMN DHEPTUH ubject/lesson/4913/

19 VCTpOICTBO U IPAKTUYECKOE IIPUMEHEHHUE JIEKTPUYECKOTO 3BOHKA, 1
reHeparopa MepeMeHHOr0 TOKa, JINHUH 3JIeKTporepead

20 1
DKOJIOTUYECKHUE PUCKHU [IPH [IPOU3BOICTBE dJIeKTpodHeprun. KyibTypa
UCII0Jb30BAHNUS DJIEKTPOIHEPT UM B IOBCEJHEBHOMN HKU3HHU

21 MexaHnnueckue BONHEBL, yciaoBus pacupocrpanenus. [lepuon. Cxopocts | 1
pacnpOCTpaHEeHus M JUIMHA BOJIHbL TTonepeyHble U IPOJIOJILHBIE BOJIHBI

22 3Byk. CkopocTb 3ByKa. ['poMKocTs 3ByKa. Bricota ToHa. TemOp 3ByKa 1

23 DIIEKTPOMArHUTHBIE BOJIHBI, KX CBOMCTBA U CKOPOCTh. [IIkasa
JIIEKTPOMATHUTHBIX BOJIH

24 [IpHHUKUIBI PAANOCBA3H U TEIICBUICHHs. Pa3BUTHE CPENCTB CBSI3H. 1
Pannonoxanus

25 Konrpospnast padora Ne 2 «KosrebaHus 1 BOJHBI) 1

26 1 https://resh.edu.r

IIpsiMonnHeiHOE pacnpocTpaHEHUE CBETa B OIHOPOJAHOM cpefe.
Toueunblil HICTOUHUK cBeTa. JIyd cBeTa

u/subject/lesson/
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27 OtpaxkeHue cBeta. 3aKOHBI OTpaKeHus cBeTa. [locTpoeHune 1
H300paKEHHH B IJIOCKOM 3epKajie
28 Ipenomnenue ceeta. [lonHoe BHyTpeHHee oTpaxenue. [IpeaensHblii 1
YTOJI TIOJTHOT'O BHYTPEHHETO OTPAKEHHUS
29 Wuctpykrax mo Th. JTaboparopHas pabora Ne 5 «M3mepenue 1
MOKa3aTellsi IPeJIOMIICHUSI CTEKIIa
30 1 https://resh.edu.r
Jlunser. [TocTpoenne n3o6paxeHui B uH3e. DOpMyiIa TOHKOM JIMH3EL u/subject/lesson/
YBenudueHne TUH3HI 3843/
31 Wuctpykrax mo Th. JlaboparopHast pabora Ne6. «VccnemoBanme 1
CBOWCTB M300paKCHNH B TMH3aX)»
32 JNucmiepeus ceera. CiioxHbIN cocTas Genoro ceta. [[ser. Muctpykrax | 1 https://resh.edu.ru/s
o Th. JlaboparopHast pabora Ne 7 «HabmroeHre THCTIEPCHH CBETA ubject/lesson/3818/
33 1 https://resh.edu.r
u/subject/lesson/
5906/
https://resh.edu.r
u/subject/lesson/
Wnreppepennus ceera. Audpakuus ceta. Judpakunonnas pemérka 3866/
34 1 https://resh.edu.r
u/subject/lesson/
ITomepeyHOCTh CBETOBBIX BOJIH. [lossipu3aliust cBeTa 3853/
35 OnTuyeckre NpuOOPHI U YCTPOICTBA M YCIOBHS UX O€30MAaCHOTO 1 https://resh.edu.ru/s
NPUMEHEHHUS ubject/lesson/3829/
OCHOBBI CHIENMAJTBHOI TEOPUH OTHOCHTEIBLHOCTH 4
36 1 https://resh.edu.r
['paHuLBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [TocTynarhl u/subject/lesson/
CIeIMaJIbHON TEOPHH OTHOCHTEIILHOCTH 5907/
37 OTHOCHTEIBEHOCTh OTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHHU U 1
COKpAILCHUE JUTHHBI
38 DHeprus 1 UMITYJIbC PENSITUBUCTCKON YacTHIbl. CBsI3b MacChl ¢ 1
9HEprHel ¥ UMIYJILCOM. DHEeprus HOKOs
39 KonrponbsHas padora Ne 3 «Onrrka. OCHOBBI clieIMaILHON TEOPUH 1
OTHOCHTEJILHOCTH
KBAHTOBAS ®U3UKA 15
40 1 https://resh.edu.r
u/subject/lesson/
Dotonbl. Dopmyna [Tnanka. DHeprust ¥ UMITYIbC POTOHA 3910/
41 1 https://resh.edu.r
u/subject/lesson/
Otkpeitre n uccrenoBanne poroadderra. Omeitel A. I'. CromeToBa 4917/
42 3akons! porodddekra. YpaBHenue DitHITeitHA 111 poTodrddekra. 1
«Kpacnas rpannmay gotorddexra
43 Jlanenue ceeta. Ompitol I1. H. JleGenea. Xummdeckoe neiicTBrie cBeta | 1
44 TexHn4yeckue yCTpOHUCTBA U MPaKTHIECKoe MpuMeHeHue: Gporosnement, | 1
(doTomaTynK, conHeyHas batapes, CBETOANO
45 IpodopHeHTAMOHHBIH YPOK 1
46 Mopens atoma ToMmcona. OnbiThl Pezepdopia mo paccessauro a-gactun,. | 1
IlnanerapHas Mojenb aToma
47 1 https://resh.edu.r
u/subject/lesson/
TToctynatsl bopa 5908/
48 M3nydenne u noryonienre GOTOHOB MPH TIEPEX0JIe aTOMa C OJHOTO 1
YPOBHsI SHEPIUH Ha Apyroi. Bussl ciekTpos
49 Bousnnosble cBoiicTBa yactui. Bonnsl ne bpoitnsa. KopnyckynspHo- 1

BOJIHOBOH ryanm3M. CIOHTaHHOE 1 BBIHYKACHHOE M3ITydYeHUE
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50 1 https://resh.edu.r
Ortkpeitue paanoaktuBHocTu. OnbiThl Pesepopaa no onpeneneHuro u/subject/lesson/
COCTaBa PaiuOAKTUBHOTO U3IY4YEHUs 3889/

51 CgoiictBa anbda-, 6eTa-, raMmMa-u3nydeHus. BiusHie paginoaktuBHoCcTH | 1
Ha JKHBBIC OPraHU3MBI

52 1 https://resh.edu.r
OTKpBITHE IIPOTOHA M HEUTpOHa. M30TONEL Ab(a-pacma. u/subject/lesson/
DIIEKTPOHHbIH ¥ TIO3UTPOHHBIN OeTa-pacnan. 'aMMa-usiydeHue 5909/

53 OHeprust CBS3M HYKIIOHOB B Anpe. SnepHbie peakuuu. SnepHbrii 1
peaktop. [Ipo6ieMsl, IePCIEKTHBBI, SKOJOTHIECCKHE aCHIEKTHI SICPHOIT
9HEPIeTHKU

54 OnemenTapHbIe YacTHIBL. OTKpBITHE TO3UTPOHA. MeToas! Habmonenust | 1 https://resh.edu.r
U PETHCTPALMH 3JIEMEHTapHBIX YacTuil. Kpyrisrii cro u/subject/lesson/
«DyHIaMeHTaNbHBIE B3auMOIeicTBUsL. EMUHCTBO QH3HUECKON KapTUHBI 3900/
MEpPa»
DJ1eMEHTbI ACTPOHOMHUH U ACTPOPH3NKH 7

55 1 https://resh.edu.ru/s

ubject/lesson/3918/

Bun 38é3anoro HeOa. Co3Be3aus, sipKkue 3BE3IbI, IJIAHETHI, HX BHIAMOE https://resh.edu.ru/s
nsmxkeHne. CoNHEYHas CHCTeMa ubject/lesson/4936/

56 Connne. ConHeunast akTHBHOCTb. MicTounuk aneprun CoyHIIa U 3BE3] 1

57 3BE3/1BI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IBI TITABHON 1 https://resh.edu.ru/s
nocie0BaTenbHOCTH. BHyTpeHHee cTpoetue 38631, CoBpeMeHHbIE ubject/lesson/5910/
HPEACTABICHHS 0 IPOUCXOKAeHHH 1 dBoufonnu CosHua u 38E31

58 Mueunsiii [Tyts — Hamna anaxtuka. [Tonoxenue u apmxenue ConHia 1 https://resh.edu.ru/s
B [anaktuke. ['anakruxu. YEpHbIC ABIPHI B AApaX ralakTHK ubject/lesson/4935/

59 Bcenennas. Pazoeranue ranaktuk. Teopust Bosbinoro B3phiBa. 1 https://resh.edu.ru/s
PenukroBoe usny4yenne. MeraranakTuka ubject/lesson/4937/

60 Hepemennsie npo01eMbl aCTpOHOMHUH 1

61 KonrponpHas padora Ne 4 «Dy1eMEHTBI aCTPOHOMHH M aCTPOPHU3UKI) 1 1

62-64 O0o06maroniee NOBTOpeHue 4

65 KontponbsHas pabora No 5 wutorosas 1 1

66-68 Pe3eps 3
HTOT0 68 Kp Sap
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