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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHETO OOIIETo
oOpazoBanus pazpaboTaHa Ha OCHOBE MOJIOKEHUI W TpeOOBaHUM K pe3ybTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHON MporpaMMsl, npeactaBieHHbIX B PI'OC
COQO, a Takxke ¢ ydé€roMm (QenepaqbHONM padodeil MporpaMMbl BOCHUTAHUS M
KOHIIENIIMK TpenofaBaHus ydeOHoro npeamera «®dusuka» B o0pa3oBaTeIbHBIX
OpraHU3aAUIX Poccuiickon denepauuu, PEATU3YIOIINX OCHOBHBIE
o0pazoBareabHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (HOpMUpPOBAHME
€CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOyuatommxcs 10-11 xmaccoB mnpu
o0yuennn ux (u3ruke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBeTcTByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
0o0Oy4eHHs, a TaKXKe€ YYUTBIBAET HEOOXOAMMOCTb peaM3allii MEKIPEAMETHBIX
CBs3e (DM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH TMpeaMeTamMu. B Hel
OIPENETSAIOTCS OCHOBHBIE LIENHM M3Y4YeHHs] (PU3UKU HAa YPOBHE CpEIHEro oOLIero
o0pazoBaHusl, TUIAHUPYEMBIE PE3yJIbTAThl OCBOCHUSI Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, IpeIMETHbIE (Ha 0a30BOM YpOBHE).

[Tporpamma o (hu3HKe BKIIOYACT:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (pr3uKU Ha 0a30BOM YPOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1o rojgaMm o0ydeHusl.

®du3nka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KayecTBE y4eOHOI0 IMpeJIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaroreM mupe. [IIkoapHbIN Kypc GU3HKK — CUCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (pU3MYecKre 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBIICHHM, M3y4aeMbIX XHUMHEH, OUOJOTHEH,
dbu3mdeckoir reorpadueld W acTpoHomHel. Mcmonp3oBaHME HW aKTHBHOE
npuMeHeHue (QU3WYECKUX 3HAHWM  OmpeneNnseT XapakTep H  pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe >SHEpPreTukH, TPaHCIOPTa, OCBOCHHUS
KOCMOCA, TOJIyYEHHs] HOBBIX MATEPHAIIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
W3yuyenne QU3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAayYHOW KapTHHBI MHpa OOydaroummxcs, B (pOPMUPOBAHHWE YMEHUN MNPUMEHSThH
HAYYHBIA METO/]I IO3HAHMSI ITPU BBIITOJIHEHUU UMH YU€OHBIX UCCIICJOBAHUM.

B ocnoBy kypca ¢usuku Juisi ypoBHSL CpelHEro o0OIiero oOpa3zoBaHUs
NOJIOKEH pA HUACH, KOTOpble MOXXHO paccMaTpuBaTh KakK MPUHLHUIBI €ro
OCTPOEHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEW KypcC SIBIIETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COAECPKUT MaTepHUa U3 BCEX pa3/ieioB (PU3HUKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKO, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuszayuu. B cOOTBETCTBMM € HEW MmaTepuan Kypca (HU3UKH
0o0beqMHEH BOKpPYr ¢u3nueckux Teopuil. Benymmm B Kypce sBisercs
(dopMupoBaHUE MPENCTABICHUM O CTPYKTYPHBIX YPOBHSX MAaTE€pHH, BEIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzainus NOpeanojaracT HUCIOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢uszukn ¢ pasBuTHEM oOOIIeCTBa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMYECKUMHU MTPOOIEMaMHU.

Hoesa  npuxnaonou uanpaenennocmu. Kypc ¢Guzumku mpeamnosnaraer
3HAKOMCTBO C IIMUPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMUYECKUX MPUIIOKEHUN
V3y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEICHUS JJIEMEHTOB
COJIep)KaHus, IMOCBAMIEHHBIX JKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke O0O0CYKIEHUs
po0JIeM pallMOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

Crep>KHEBBIMHU DJIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpPEJHEro OOIIEero
oOpa3oBaHus SABIAIOTCSA (pusmueckue Teopuu (POpMHUPOBAHUE MPEICTABICHUNA O
CTPYKType HOCTpoeHus: (u3n4ecKoil Teopun, poiu (GpyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLWAIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O MNPHUPOAE, TpPaHULAX
OPUMEHUMOCTH TEOpPUHM, JMJI1 OINUCAHUA €CTECTBEHHO-HAy4YHBIX SIBICHUH U
MIPOIIECCOR).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexse
BCEro 3a CY€T OpPraHM3alliU 3KCIEPUMEHTAIBHON JEesTeIbHOCTH O0Yy4YaroUIXCs.
Jnst  Ga3oBoro ypoBHsA Kypca (U3UMKM — OTO HCIOJIb30BAHUE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M Ja0OpaTOpHBIX padorT,
KOTOpBIE B Iporpamme mo (u3nke 0ObeIUHEHBI B OOLIMI CIHCOK YYEHHYECKHX
MpakTUYeCKux padoT. BrigeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOAUMBIX JUISI KOHTPOJI UM  OLEHKH, OCYIIECTBISETCS y4YaCTHUKAMU
00pa3oBaTEIBLHOIO Mpollecca MCXON U3 OCOOCHHOCTEH IUJIAHUPOBAHUS U
ocHalleHus: kaOuHera Qu3uku. Ilpu »3TOM obOecneunBaeTcsi OBJIAJICHUE
00yJarouMMuUCs yMEHUSIMUA MPOBOJUTH KOCBEHHBIE W3MEPEHMS, HCCIIECIOBAaHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYUH M TOCTAaHOBKY OIBITOB IO TPOBEPKE
PEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YAENSAETCS PEUICHUI0 PAcYETHBIX M KAaueCTBEHHBIX
3anad. [Ipu 3TOM myid pacd€THBIX 3a7a4 NPHOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3aJJaHHOW (PU3NYECKON MOJEIBIO, TO3BOJISIFOIINE IPUMEHATh N3yUYE€HHbIE 3aKOHBI U



3aKOHOMEpPHOCTH Kak M3 OJHOTrO pasleia Kypca, Tak M WHTETPUPYS 3HAHHS U3
Pa3HbBIX pa3nenoB. J[7s KauyeCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs Ha
00bsICHEHHE TpOTEeKaHUsi (U3MUECKUX SIBIICHUW W TPOILECCOB B OKpYyXarouien
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJAeNu ISl CUTyalluud MpPaKTUKO-
OpUEHTHUPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ tpeboBanmsimu PI'OC COO k MarepHaabHO-
TEXHUYECKOMY O0O€ecCledeHnI0 Y4eOHOro mpolecca 0a30BbIi ypoOBeHb Kypca
(bu3KMKK HA YpOBHE CpeHEro 001ero o0pa3oBaHus JIOJDKEH U3y4aThCs B YCIOBUAX
IpPEeIMETHOr0 KaOWHeTa (U3MKM WM B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO LUKiIa. B kabunere (u3MKM JOMKHO OBITH
HeoOXoauMoe J1abopaTopHOe OO0OpYAOBaHHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmme 1o (pU3MKe y4eHHYECKUX MPAKTUYECKUX paboT U JEMOHCTPALMOHHOE
0bopyoBaHUe.

JleMoHcTpaliuoHHOe 00Opy/I0oBaHHe (HOPMUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHHHMAJIbHOM JTOCTATOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEUUCIEHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JAEMOHCTpAllUid s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUA UM  MPOIECCOB, HOMIUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHU.

JlabopatopHoe 00OpyJIOBaHHE [JIi YYEHUYECKUX MPAKTHUYECKUX padoT
dopMupyercss B BHIEC TEMAaTHYECKHMX KOMILUICKTOB M OOECIeYMBaeTCs B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydJarommxcs. TeMaThudeckue KOMIUIEKTHI
7a00paTOpHOTO O0OPYAOBAaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CHCTEM B BUJIE IIU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMH HENIAMH U3y4eHUS PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCS:

e (opMupoBaHME HUHTEpeca M CTPEMJICHHS OOYYaIOIIMXCS K Hay4dHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HMX HMHTEIUICKTYalIbHBIX U TBOPYECKUX
CITOCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUS U (HOPMUPOBAHHE
MCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHMEe HAY4YHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3yYEHUs
OCHOB CTPOCHHMSI MaTepHH U (hyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

o (dopMupoBaHHE€ YMEHUU OOBSICHATH SBICHUS C HCIOJIH30BAHHEM
bu3nyeCKnX 3HAHUM U HAYYHBIX J10KA3aTEIbCTB;

e (opmupoBaHue mpencTaBICHUNA O PONHM (PU3UKU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHue 3TUX 1elield oOecrieunBaeTcsl pelIeHUEM CIEAYIOIUX 3ajad B

nporecce u3yueHus Kypca GU3NKN Ha ypPOBHE CPEAHEro 001ero oopa3oBaHus:



e mnpuoOpeTeHue CUCTEMBl  3HAHUH 00 o01mux buznuecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUsX, BKJTFOYAST MEXaHUKY,
MOJIEKYJIIpHYIO  (PU3UKY, BJIEKTPOJUHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (opmupoBaHue yMEHUW NTPUMEHATH TEOPETUUYECKUE 3HAHMUS U
oObsicHeHHUS (PU3WYECKUX SABICHUHW B TPUPOAC © JUISI TPUHATHS
MIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOOB peIIeHUs pPa3jIMYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckol MOAENbI0, 3aJady, MOAPa3yMEBAIOIIUX CAaMOCTOSATEIbHOE
co3nanue GU3NYECKOM MOJeNH, aIeKBaTHON YCIOBHSIM 3a/1a4H;

e TMOHMMAaHHE (PUNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLLYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAlW3a W HMHTEPHpPETalud HH()OpMAaIHH,
OIIPEJENICHMS TOCTOBEPHOCTH ITOJIYYEHHOT'O PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHMM NJIsi Pa3BUTHS YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH.

Ha wu3ydenue ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
obpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Hezel0), B
11 kimacce — 68 4yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamMme Mo (QU3MKE MepeyeHb JabopaTOpHBIX U
PaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JaeT BbIOOP
IPOBENCHUS J1A0OPATOPHBIX PabOT M ONBITOB C YYETOM HMHIWBHUAYaJIbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.

Ha wu3ydenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
obpazoBanust otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

B cBs3u ¢ koH(Urypanuei KaJleHJapHOTO yu4eOHOro rpaduka M MmKOJILHOTO
pactucanuss MBOY ®epoceeBckoit COIIl um. B. M. Bepéxuna 2023-2024
y4eOHOro rojia, paboyas mporpamma npeaycMaTrpuBaeT usyueHue npeamera B 10
Kjacce TeueHue 65 yacoB,B 11 knacce B TeueHune 67 4dacos,. B 10 knacce ypoku
IPOBOJUTCS MO MOHEAETbHUKAM U yeTBepram ,B 11 mo BTOpHUKaMm u cpenam. B
oJTHOM 00bEMeE IporpamMma OyI€T peaTu30BaHa 3a CUET YPOKOB MOBTOPEHUS



COJEP XAHME OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 MIO3HAHUSA

®dusuka — Hayka o npupoze. HayuyHpie MeTOIBl IO3HAHUS OKPYKAIOIIETO
Mupa. Ponb DJKCnepuMeHTa W TEOpUM B MPOLECCE TMO3HAHUA IPUPOJBIL.
OKCHEpUMEHT B (PU3HKE.

MopenvupoBanue (pu3MYECKUX SBJICHUA M TpolieccoB. HayuyHble THIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHUIbI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecTto Qu3Mku B (OpMHUPOBAHMM COBPEMEHHON HAyYHOM KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEN.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema orcué€ra. Tpaekropus.

[Tepemenienne, CKOpOCTh (CpenHsii CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHUE MaTepUajbHOW TOUYKHM, UX MPOEKUMHU HAa OCH CUCTEMbl KOOpJHHAT.
CrnoxeHue nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MPSMONHMHEHHOE nBmwkKeHue. I paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, IYTH U NEPEMEUICHUA
MaTepuaIbHOW TOYKU OT BPEMEHMU.

CBoOoaHoe nazieHue. Y CKOpeHne CBOOOIHOTO MaIeHUS.

KpuBonmHeitHoe  nBMKeHWEe. J[BMKEHHE  MaTepUalbHOW TOYKM IO
OKPYKHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHENHAA
ckopoctb. [lepuon 1 gactora obparenus. [lenTpocTpemMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CHUIOMETD,
JIBW)KCHUE CHAPSAIOB, IEIHBIE U PEMEHHBIE ITEpEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUsl KHHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBanue ABUKEHUHN C UCTIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOntonenue nBuxkeHust Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPU30OHTY U
TOPU30HTANIBHO.



N3mepeHne ycKkopeHusi CBOOOHOTO NaJACHHUS.

Harmpasiienue CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmuvie padomul

N3yueHne HEpaBHOMEPHOTO JABMIKEHHUS C LEJBIO ONPEAEIEHUs MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOWIEHUS MEXAY NYTSIMH, HNPOMACHHBIMU TEIOM 34
IIOCJIEIOBATENIBHBIE PABHBIE IIPOMEXYTKH BPEMEHM IIPU PaBHOYCKOPEHHOM
JBHKEHUU C HAYAIbHON CKOPOCTBIO, PABHOW HYIJIIO.

N3yyeHue NBUKEHUS LIapUKa B BA3KOU JKUIAKOCTH.

N3ydenre ABMXEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['aynmmnes.  IlepBeiii  3akoH  Hprotona.
NHueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [lpunnun cynepnosunuu cui. Bropoit 3akoH HerotoHa
JUISl MaT€pUAIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUanbHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBas kocMmuueckas
CKOpOCTb.

Cuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koaddumment tpenus.
Cuia conpoTUBIIEHUS MPU JBH>KCHUU Tea B KUJKOCTU UIIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT cuabl OTHOCUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuyeckue yCTpOMCTBA M IIPAKTMYECKOE IPUMEHEHUE: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Llemoncmpayuu

SlBnenue uHepUUH.

CpaBHEHME Macc B3aMMOJAECUCTBYIOINX TEII.

Bropoii 3akon HerotoHna.

N3mepenue cuil.

CrnoxxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jedopmaruu.

HesecomocTts. Bec Tena npu yCKOpeHHOM OABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yuyenue nBuKeHUs OpyCcKa 10 HAKJIOHHOW MJIOCKOCTH.



HccrenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pa3siie, OT uX JeopMaruu.

HccrnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJla, HMMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus é mexanuke

NMmynbc MaTtepuaibHOW TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NMiynbec cuiibl U U3MEHEHHE HMMITyJibCa Telld. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Pabota cuiabl. MOIIHOCTD CUJIBI.

Kunernueckass sHeprusi MarepualbHOW TOYku. Teopema 00 H3MEHEHUHU
KUHETUYECKOU SHEPTUH.

[ToreHmmanbHas SHEprusl. [TorenmuanbHas SHEPIus yIpyro
neopMUpPOBaHHOM  TIpyXWHBI.  [loTeHUManbHash  JHEprus Tejla  BOJM3U
MIOBEPXHOCTH 3E€MIIH.

[loTeHunanbHble W HENOTEHUUAIbHBIE  CHJIBL. CBsizb  paboOTHI
HEMOTECHUHUAIBHBIX CUJI C WU3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUH.

Yupyrue u Heynpyrue CTOJTKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIMATBHON YHEPTUHM B KHHETUYECKYIO U OOpPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yyenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M pabOThI CHUJIbI ¢ UBMEHEHHEM MEXaHHYECKOW PHEPTruu
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U MX OIBITHOE
obocunoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep IBIKECHUS U
B3aMMOJICHCTBUS YacTUL[ BeHIECTBA. MoJenu CTPOEHMsI Ta3oB, XUAKOCTEW U
TBEPABIX TEN U 00BICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pasmepsl Mosekyll. KonnuectBo Bemectsa. [loctosiHHas ABoraapo.

TennosBoe paBHoBecue. Temmneparypa u e€ usmepenue. Illlkama temmneparyp
Llenbcus.



Mopens  upeanbHOro rasa. (OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH HACAIbHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpPEIHENl KWHETUYECKOM SHEpPruu TEIUIOBOrO JBM)KEHMS dacTul] rasa. [llkana
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHHMe MenaeneeBa—KianeipoHna.
3akoH [lanprona. M3omponeccsl B HUACATLHOM Ta3e C MOCTOSITHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30MPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckrue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME TUCKPETHOE CTPOEHHE BelecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COETUHEHUM.

OnpiThl 10 MU PY3UHN KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Mopens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Monens, miuTocTpupytomias Npupoay AaBlIeHUs ra3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS HJI€AaIbHOrO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3lyXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXKY apaMEeTPaMU COCTOSIHUSL Pa3peKEHHOr0
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonnHaMuueckasi cucremMa. BHYTpeHHS sHEprust TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KonruectBo TemioTel U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJAEANBbHOro  ra3a. Buael  Temonepenayu:
TEIIONPOBOJAHOCTD, KOHBEKIIMS, U3JIyYCHHE. Y AENIbHASI TEIJIOEMKOCTh BEILECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEepeaaye.

[Tonsitue 006 anuabatHoMm tpouecce. llepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoieccaMm. ['paduueckas
MHTEepIpeTanus paboThl rasa.

Bropoii 3akon Tepmoaunamuki. HeoGpaTtumMocTh MPOIECCOB B MPUPO/IE.

TennoBple  MamuHbl.  [IpuHOMOBI  AEHCTBHS ~ TEIUIOBBIX  MAIlMH.
[IpeoOpa3oBanusi 3HEpruv B TEIIOBbIX MamuHax. KosdduuueHt mnose3Horo
neiictBusa TertoBod mamwmHbL. [{ukn KapHo m ero koaddumumeHT moie3Horo
JeHCTBUSL. DKOJIOTHUYECKUE MPOOIEMBbI TEIUIOIHEPTETUKH.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUITUOHED.

Llemoncmpayuu

M3meHeHne BHYTPEHHEW JHEpPTrHM Teja IMPU COBEPIICHUH pPabOThl: BBUIET
npoOku u3 OyTHUIKM TOJ JACHCTBHEM CXKAaTOro BO3/yXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTpAIIUS).

M3meHeHre BHyTPEHHEN SHEPIruu (TeMIlepaTyphbl) TeIa IpH TeIUIonepeaaye.

OnpiT MO anuabaTHOMY pAacCIIUPEHHI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu mapoBo¥ TypOWHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEJIs.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepeHnne yaeinbHON TENI0EMKOCTH.

Tema 3. Aepecamnvie cocmoanus eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHmeHcanus. Vcrapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEIIbHAsA BIIAXHOCTh BO3ayxa. HacelmeHHsli map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBICHHUS.

TBépnoe Teno. Kpucrannuyeckue u amopduble Tesna. AHU30TPONMS CBOWMCTB
kpuctaiioB. Kuakue kpuctauibl. CoBpeMmeHHble Martepuaibl. [lnaBienue u
KpUCTAJIIM3anus. Y aeiabHas TerioTa miasienus. Cyonumanus.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOCTBA M MNPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYyUYEHHUS COBPEMEHHBIX MaTEpHUasOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue npu noHWKEHHOM J1aBJICHUH.

Cnoco0Obl U3MEpEeHUs BIAKHOCTH.

HaOntonenue HarpeBaHust U MIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenre 0THOCUTEILHON BIaXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHAMMKA
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tel. OJIEKTpUYECKH 3apsia. J(Ba Buaa dIEKTPUYECKUX
3apsiaoB. [IpOBOAHWKM, IOUAIEKTPUKU U TOJYIPOBOJHHUKH. 3aKOH COXPAaHEHUS
IIEKTPUYECKOTO 3apsia.
BzaumopeiictBue 3apsiaoB. 3akoH KysioHa. ToyedHbIN 3JIEKTPUUECKUN 3apsil.
Onektpuueckoe mnoae. Hanpsok€HHOCTh  AnekTpuueckoro mnoid.  [IpuHnun



CyNEPHO3NULMM DJIEKTPUUECKUX IOJeH. JINHMM HAnpsDKEHHOCTH DJIEKTPUYECKOTO
1OJISL.

Pabora cun  anekrpocrarnueckoro  mois.  [lorenmman.  Pa3Hocthb
NOTEHUNANOB. [IpOBOOHUMKM M JAMDIIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
JudnekTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMKocTh. KonneHncarop. DIeKTpOEMKOCTh IIIOCKOTO KOHIEHCATOPa.
OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuueckue yCTpoWcTBa M INPAKTHUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAasl 3allluTa, 3a3€MJIEHHE DJIEKTPONnpUOOpOB,
KOHJIEHCATOpP, KONMMPOBAJIBHBIN alNapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHLHUII IEUCTBUS 3JIEKTPOMETPA.

B3anMopeiicTBue HaIEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaThyecKas 3aluTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IIJIACTUH, PACCTOSTHUS MEXKAY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIAEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

OJIEKTPUYECKHM TOK. YCIOBHUS CYLIECTBOBAHMS DJIEKTPUYECKOIO TOKa.
Ncrounnku Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 151 ydacTKa LETH.

ONEKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE COINPOTHUBICHHE BELIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGora snektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
IIEKTPUYECKOTO TOKA.

ONEeKTpOABMKYIAs CUla U BHYTPEHHEE CONPOTUBIICHHWE HCTOYHHMKA TOKa.
3akon Oma 111 ONTHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. KopoTrkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONIPOTHUBIIEHUS METAJLIOB OT TeEMIIEpaTypbl. CBEPXIIPOBOAUMOCT.

DneKkTpuuecKuid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TosrynnpOBOHUKH. CobcTBeHHas U IIpUMeECHas IIPOBOJUMOCTh
noJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexo/ia. [TonynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHMM TOK B pacTBOpax M  pacIiuiaBax  dJIEKTPOJIMTOB.
DIEKTPOIIUTHYECKAS TUCCOLMALUS. DIEKTPOIIN3.



DJIEKTpUYECKAN TOK B ras3ax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: amMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbIE MPUOOPHI,
3JIEKTPOOCBETUTEINIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUO,
TEPMUCTOPHI B POTOPE3UCTOPHI, MOTYTTPOBOAHUKOBBIN U0, TaThBAHUKA.

Jlemoncmpayuu

W3mepeHue CUilbl TOKA Y HaIIpSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IUJIOIIAIH TTOTIEPEYHOI0 CEUYEHMS M MaTepHraa.

CMelaHHOe COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wW3MepeHue dIEeKTPOABWXKYIIEW cuibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUSI.

3aBUCUMOCTb COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBou pa3psi ¥ MPOBOJAUMOCTD BO31yXa.

OOHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

N3ydeHne cMenaHHOIO0 COEIMHEHUS PE3UCTOPOB.

N3Mepenune 3JIeKTpOABHKYIIEH CHIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

HaGnronenue snekrponusa.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usznku 0a3oBoro ypoBHsA B 10 kiacce OCyLIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEIMETHBIX CBA3E€H C KypCcaMH MaTE€MaTHKH,
OMOJIOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHUEM METOJIOB HAYy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIM (HakT, rumore3a, (Guanueckas BEIUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl ypaBHEHUH, JuHEHHas (yHKIHS,
napabosna, runep6osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe IBHKEHUE B KHBOW mpupojae, Auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPTraHU3MOB (BHUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIEKTPUYECKUE SIBJICHHS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIIpHAsi Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEU H



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS JUCCOLIMALNS,
rajabBaHHKA.

l'eocpacghus: B1aXXHOCTh BO3/lyXa, BETPhI, 0ApPOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, MNOIUIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakKeTa, BOJOMET W JIpyrue), ABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJIOAWIBHHUK, KOHIUITMOHED, TEXHOJIOTUU
MOJIyYEHHSI COBPEMEHHBIX MATEpPUAIIOB, B TOM YHCJIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTpYHHBIN IIPUHTED, AJIEKTPOHATPEBATEIILHBIE npuOOpHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, FaTbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUS

[loctostHHBIE ~ MarHUTHL.  B3aMMOAENCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarautHoe mnone. Bexrop MarauTHOM uHAYKUMH. [IpuHomMn cyneprosuuuu
MAarHUTHBIX noJsied. JIMHMKM MarHuTHOM WMHAYKIMU. KapTwHa NWHWNA MarHUTHOU
WHIYKIWH TOJIA IOCTOSHHBIX MarHUTOB.

MaruuTHoe TION€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUH WHIYKUUAH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOrO IPOBOJHHMKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneiicTBre NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuina Jlopenua, e€ Moaysb U HanpaBiieHUE. [[BHKEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenia.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BekTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABIXKYIAsd Cuia HWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykuuu Gapanes.

BuxpeBoe nsnektpudeckoe Imoje. DIEKTPOABMKYILNAS CHJIA WHAYKUAU B
IIPOBOJIHUKE, IBUKYIIEMCS TIOCTYIIATEIbHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIAYKLUMH. OJIEKTPOJABIXKYILAs Cuia
CaMOUHIYKIIUH.

DHEprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE MPHUMEHEHUE: TMOCTOSHHBIE
MAarHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJBUTATEIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKUUW MAarHATHOTO TIOJIS.

B3aumopenictere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiel JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMAarHUTHON UHIYKLUH.

IIpaBuno Jlenua.

3aBHUCUMOCTb JJIEKTPOJBUKYIIEH CHJIBI MHIYKUAHA OT CKOPOCTH MU3MEHEHUSA
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3ydyeHrne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeiCTBUSA IOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanne sSBIEHUS 2JIEKTPOMAarHUTHOM MHIYKLWH.

Paspnen S. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepumon, vacrora, amrmummryga u (aza KoseOaHUM.
IIpyXMHHBIM MasATHUK. MaTreMaTM4eCKUl MasTHUK. YpPaBHEHHE TapMOHUYECKUX
konebanuii. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJICOaHHSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCATbHOM KOJIeOATeJIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AIIEKTPOMAarHuTHIMU  KoJjiebanusiMu. ®dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPTUHU B UJICAJTLHOM KO0JIE0AaTEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaroux KojeOaHusAX. BrIHyX/IeHHbIE MEXaHHMUECKUE
kosiebanus. Pesonanc. BeiHyX1€HHbIE 3JIEKTPOMarHUTHbIE KOJICOAHUS.

[lepemennbli  TOK. CHHYCOMJAJNbHBIM MEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpsKECHMUS.

Tpanchopmarop. IlpousBoacTso, nmepegada M MOTPeOICHUE AIIEKTPUIECKON
DHEPruu. DKOJOTHYECKHE PUCKH IPU IPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP IIEPEMEHHOTO TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJIeOATeNbHON CHUCTEMBI (NMPYKUHHBIA HWIU
MaTEMaTUYECKUN MASITHHK).



Habnronenue 3aryxarommx KojieOaHuil.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHU.

Ha6nronenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

OcuusorpaMMbl (3aBUCHUMOCTH CUJIBI TOKA M HAMPSDKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1OCIIENOBATENIbBHOM COEAWHEHUHM PE3UCTOpa, KATYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenps TUHUM 3JIEKTpONEpeIayu.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

HccnenoBanre 3aBUCMMOCTH TIEPHOJa MaJbIX KoJieOaHUM I'py3a HA HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCIEA0BATEIBHO
COEIMHEHHBIX KOH/ICHCATOPA, KaTYIIKH U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 6OJIHbL

MexaHuueckue BOJHBI, ycioBus pacnpoctpaneHus. llepuoa. CkopocTb
pacrnpocTpaHeHuss W JJuHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HUuTtepdpepeHius u niuppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTtb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauust BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUeE, MPEJOMIICHHUE, MOsApu3anus, AUGpaKius,
untepdepennus. CKOpocTh EKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTPOMArHUTHBIX BOJIH. [[puMeHeHue 3JIeKTPOMarHUTHHIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI PAAUOCBA3U U TENEBUACHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE WM MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, Tenedon, CBY-neys.

Llemoncmpayuu

OOpa3oBaHue U paclpOCTPAHEHUE MONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmroieecs Te10 Kak MCTOYHHK 3BYKa.

HaOnronenue oTpaskeHust U MPEJIOMIICHUSI MEXaHUUYECKUX BOJIH.

Hab6monenune natepdepenninu u audpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenrie cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH H
4acTOTOU KojeOaHuH.



HccnenoBanne  CBOWCTB ~ JJIEKTPOMArHUTHBIX ~ BOJIH: OTpPaKECHHUE,
pesioMIICHUE, MOspHU3alus, udpaKiuus, nHTephepeHITus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsMogMHENWHOE pacnpoOCTPaHEHUE CBETA B
OHOPOIHOU cpene. JIyd cBera. TOUECUHBIM UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m300pakeHUi B
IJIOCKOM 3€pKalie.

[Ipenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHbI yroyl IOJHOIO
BHYTPEHHETO OTPaKEHHS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro ceeta. [Iger.

CobOuparomue W pacceuBaronde JUH3BL. ToHKas JuH3a. DOOKyCcHOE
paccTosIHME W ONTHYecKas cuiia TOHKOW nuH3bl. [locTpoenue uzoOpaxeHuil B
coOuparolux U paccerBarolux JuH3ax. dopmynia TOHKOW JUH3BI. YBelUYEHUE,
JABAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HCTOYHHUKHU.
VYcnoBust HaOMOACHUS MAaKCUMYyMOB M MHHUMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakaus ceta. Judpakumonnas pemérka. YciaoBue HaOTIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU NAJE€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus caera.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHCHHUE: OYKH, JIyIa,
doToamnmapaT, NPOSKIMOHHBINA amnmapaTr, MHKPOCKOT, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISPOUI.

Llemoncmpayuu

[IpsmMonuHEHOE pacIpOCTPAHEHUE, OTPAXKEHHE U IPEIOMJICHHE CBETa.
Ontuueckue mpuOOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHue. Mojienb CBETOBOAA.

HccnenoBanue cBOWCTB U300paKeHUH B JIMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenune natepdepeHinu crera.

HaGnronenue nudpaxium ceera.

HaGmroienre nucnepcuu cBera.

[TonyueHne cuekTpa ¢ MOMOUIBIO PU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKY.

Habnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusle padonul



N3Mepenue nokaszarens NpesioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300pakeHUH B JIMH3AX.
Hab6nronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeUAJIBLHONH TEOPUH OTHOCHTEJIbHOCTH

['panuubl  IPUMEHMMOCTHM  KJIacCM4Yeckon  mexaHuku.  [locTtynarsel
CIIELMAIBHOM TEOPUM OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHILIUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKPAILCHUE
JUTVHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOSI.

Pasznes 7. KBanToBasi pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEprun GOTOHA C €T0 YaCTOTON. DHEPrus
U UMITyJIbC (POTOHA.

OTtkpseiTre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dbotodddexra. YpapHenue DiinHmrTerHa 111 porodrddekra. «KpacHas rpanuia»
dboTorddexra.

JlaBnenue cBera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE JECUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTUMK, COJIHEUHAs OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®oTordh(dHeKT Ha YCTAaHOBKE C IIMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHeHTHETro (poTodddekra.

CBeToamno.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YaCTHIL.
[ImanerapHas Mogmenbp aroma. lloctynater bopa. M3nydyenue u morjomieHue
(GOTOHOB MpU MEepexojie aToMa C OJHOIO0 YPOBHS JHEPrUU Ha Jpyrou. Bumbl
cnekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOIA.

BonnoBelie cBoiicTBa yactuu. Bosnsl ne bpoinsa. KopmyckynsipHO-BOJIHOBOM
JTyaJu3M.

CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yCTpPOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: CIEKTPajIbHbIN
aHaiu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu

Monens onbita Pezepdopra.

OmnpenenexHue JIMHBI BOJIHBI J1a3epa.

Habnronenue TnHeHyaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmronenue nuHeiyaToro CexTpa.

Tema 3. Amomnoe a0opo

OKCIIEpUMEHTBI, JTOKA3bIBAIOLIUE CJOKHOCTh CTpPOEeHMUS sAnpa. OTKpbITHE
paanoaktTuBHOCTH.  OmbiTel  Pezepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOTO wu3nyuyeHus. CBoiictBa anbda-, Oera-, ramma-u3Iy4deHHs.
BinsiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA M HeWTpoHa. HykioHnHas monens siapa [eizenOepra—
NBanenko. 3apsag sapa. Maccosoe uncino sapa. M30Tomnsl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIN OeTa-pacman. ['amma-
U3JTy4YeHHE. 3aKOH PaJIMOaKTUBHOIO pacaja.

OHeprus cBA3M HyKJIOHOB B siipe. SnepHble cuibl. JledekT maccsl sizpa.

SnepHble peakuuu. Jlenenue u cUHTE3 AI€p.

Anepnsiii peaktop. Tepmosiaepusiii cunTe3. [IpoOGiaemMbl U MEPCHEKTUBBI
SIEPHON DHEPrETUKU. DKOJIOTUYECKNE ACTIEKTHI IAEPHON YIHEPTETUKH.

DOneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtopl HaOJIIOIEHUS U PETUCTPALMH 2JIEMEHTAPHBIX YACTHLL.

®dyHIaMeHTadbHble B3aUMOAEHCTBUA. EAMHCTBO PU3HUYECKON KapTUHBI MUPA.

TexHuyeckue yCcTpoWCTBAa U MPAKTHYECKOE IMIPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, simepHbliii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOLIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanne TpeKoB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTBI aCTPOHOMUM U ACTPOGUIUKH

Otansl pa3BuTHUs acTpoHomun. [IpuknagHoe 1 MEUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro HeOa. Co3Be3qaus, SpKHE 3BE3NBI, IUIAHETBI, UX BHUIUMOC
JBU)KCHUE.

Conneynas cucrema.

Comuue. ConHeuyHast akTUBHOCTh. McTtounuk sHeprum ConHUa M 3BE3N.
3BE31IbI, UX OCHOBHBIE XapaKTEPHUCTHKHU. [[narpamma «CHEKTpalbHBIM KIacc —
CBETHUMOCTB». 3BE3NBI TJIaBHOW MOCIEI0BATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCJIENOBATENbHOCTU. BHYyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE NMPEACTABIECHUS O NPOUCXO0XKACHUU U 3Boionuu ColHIa u
3BE3/1. DTAallbl )KU3HU 3BE3].

Muieunsiii I[TyTe — Hama T'anmaktuka. [lonmoxenue m aBwxkeHue CoiHIA B
[Nanaxtuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YUEpHBIE ABIPBI B sApax
raJaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa066ma. Pazberanne ramakTuk.
Teopus bonpmoro B3psiBa. PelMKTOBOE U3IIyYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpeIeNICHUs TO0XKEHUSI HEeOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEpHOro NoJyapus U ipKUe 3BE3/bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O06o0maromiee NOBTOPEHUE

Pony ¢Qusmkn u acTpoHOMHM B DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIBHON M 3TUYECKOH cepax eaTeqTbHOCTH YeIOBeKa, POJib U MECTO (U3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOH KapTUHE MHUPA, pOJib (U3HUECKON TEOPUU
B (OpMUpOBAHMM MPEACTABICHUN O (PUIMYECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O TIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHa B 11 kiacce ocylecTBIsiETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypcamMHM MaTE€MaTHKH,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAy4YHOTO
NO3HAHUA: SIBJICHUE, HAy4YHbIA (akT, rumoresa, (puznyeckas BeIMUYHMHA, 3aKOH,
Teopusi, HAOII0IEHHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIETh, U3MEPECHUE.

Mamemamuka: pelIeHHE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIMUU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIHMH HA OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (GYHKIMH, MNPU3HAKU TOJ00US TPEYroJbHUKOB,
OTpeIeNICHHE TUIOMAU TIIOCKUX Uryp u o0béMa Tell.

buonoeus: »>nekTpudeckue SBICHUS B JKHBOW MPUPOJE, KoIeOaTeIbHBIC
JBUXEHHUS B )KUBOW NPUPOJE, ONTUUYECKUE SIBJIICHUS B )KUBOM MPUPOJIE, IEHCTBHUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAINIMUECKAS] CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKON PEMIETKH, CHEKTPAIbHBIN
aHaJus.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKU MATrHUTHBIX DY,
dboTochEMKa 36MHOM IMMTOBEPXHOCTH, MTPEJACKA3aHUE 3eMJIICTPSCCHUIA.

Texnonocus: NWUHUM DJEKTpPOIEpenay, TIEHEPATOP NEPEMEHHOTIO TOKa,
AJIEKTPOJBUTATENDb, WHAYKIMOHHASA I€Yb, pagap, PagUuONPUEMHHUK, TEIEBU30D,
anteHHa, TeiedoH, CBYU-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «®Pu3nMkKa» HA YPOBHE CpPEIHEr0o OOIIEeTo
o0OpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECIEUHUTh JOCTHXKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB.

JINUHOCTHBLIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenmera «Dusuka» H0mKHbBL
OTpaXkaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAllUM, TO3UTUBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U ONBITA AEATEIBHOCTH B IPOLECCE PEANM3alUy OCHOBHBIX HalpaBICHUN
BOCIUTATENIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOTrO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMK O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaXJAHCKOIO
00111ecTBa, y4acTBOBAaTh B CAMOYIIpaBJICHUU B 00pa30BaTeIbHON OpraHu3allnu;

YMEHHE B3aMMOJIENICTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJIOHTEPCKOU JESATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM TpaKIaHCKOMU WUJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUXKECHUSIM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEIACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC pEIICHUs,
OPUEHTHUPYSICh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JINYHOTO BKJIJa B IOCTPOCHUE YCTOWYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUAs] 3CTETUKY HAYYHOI'O TBOPYECTBA,
IpUCYLIEro (pU3NYECKON HAYyKE;



5) TPyA0BOI0 BOCIIMTAHMSA:

MHTEPEC K pa3IuyHbIM cdepaMm mpodhecCHOHANBHOW JeATEIbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3ZHAHHBINA BHIOOP
Oyyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(GU3UKN HA IPOTSHKEHUN BCEH KU3HM,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh DKOJIOTHUECKOW KYJIbTYpbI, OCO3HaHUE TIJ100aIbHOTO
XapakTepa dKOJOTUYECKUX MpodIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICICTBUIM B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HaHHUS LEJIed YCTOUYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

pacliMpeHre OmbITa JEATEIbHOCTH HKOJOTMYECKONW HalpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HaHWE LIEHHOCTH HAy4YHOW JAESTeNbHOCTH, TOTOBHOCTH B MPOIECCE
u3yueHus: (U3UKM  OCYIIECTBJISITh  MPOEKTHYKD U HCCIEI0BATEIbCKYIO
NeATEeIbHOCTh UHANBUIYATIbHO U B TPYIIIE.

METANNPEIMETHBIE PE3YJ/IbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJornueckune aeicTBUs:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  Mpoodiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEMU JCATEIBbHOCTH, 33JaBaTh IApaMETPbl U KPUTEPUH HX
JIOCTHOKCHMUS
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PacCMATPUBAEMBIX
(bUBUYECKUX SBICHUSX;
pa3pabaTpiBaTh IUTAH PEIICHHUS] MPOOJIEMBI C YYETOM aHAM3a WMEIOIIUXCS
MaTEPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OLIEHUBATh PUCKU MOCJEACTBUIN AEATECIHHOCTH;
KOOPJAUHUPOBATh M  BBIMOJHATH pabOTy B YCIOBUSIX  PEAbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBHS,
pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPY PEIICHUH )KU3HCHHBIX MPOOJIEM.
Ba3oBble ucciienoBarejbLCKHe 1eHCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KIIIOUEBBIMU MOHATHUSMU U METOIAAMHU
duznyecKoil HayKu;



BJIa/IeTh HaBBIKAMH Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHOW AESITENbHOCTH
B 00yiacT (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelIeHus 3a/iay (U3UYECKOTO COJepkKaHUsl, TPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHUS;

BJAJIETh BHUAAMU JICATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPTIPETAlUNA, TMPEOOPa3OBAaHUI0O M MPUMEHEHUIO B PA3IMYHBIX YyUeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acT (PU3UKH;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y ©€ pelIeHUs, HaXOAUTh apTyMEHTHI MJIs JIOKa3aTelbhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMETPhl K KPUTEPUHU PEIIICHHUS,;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OpMyJIHMpOBaTh COOCTBEHHBbIE 3aJadyd B 00pa3OBaTEIbHON
JESTETHLHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

yMETh TMEPEeHOCUTh 3HaHUA 10 (U3MKE B MPAKTUYECKYIO 0O0JaCTh
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, AOMYCKAIOIINE albTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH MOJYYeHUS WHGOPMAIMU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH MOWCK, aHAaJM3,
CHUCTEMATHU3AIMI0 U WHTEPIpETalni0 WH(OpMAIUU pa3IWYHBIX BUIOB U (QopM
MPE/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HMH(POPMAIINH;

UCIIOJIB30BaTh  CpPEJACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIlMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHWM JSPrOHOMHMKH, TEXHHUKH OE€30MacHOCTH,
TMTUEHBI, pecypcocOepeKeHHsl, TMPaBOBBIX U  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3MUECKOTO COAEpP>KaHUA B PA3IUYHBIX (opmarax c
y4€TOM Ha3HAYCHUST HHPOPMAIIUU | TIEICBOW ayTUTOPHH, BEIOUpAst ONITUMAIILHYIO
dbopMy TIpeCcTaBICHUs U BU3yaIU3aIiH.

KoMmyHuKaTHBHBIE YHUBeEpPCcaJIbHbIEe YueOHbIe 1elCTBUA:
OCYIIECTBIIATH OOIIeHNE HA YPOKax (U3UKU U BO BHEYPOUHOM JIEATEIHLHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHTyalldd ¥  CMSATYaTh
KOH(JIMKTHI;



pPa3sBEPHYTO M JIOTUYHO H3JaraTb CBOX TOYKY 3pPEHUSA C HCIOJIB30BAHUEM
A3BIKOBBIX CPEIICTB;

IIOHUMATh U MCIOJIB30BATh IPEUMYILECTBA KOMAaHIHOW U MHIMBULYAIBHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEWCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAKJIOT0 YJIE€HA KOJIJIEKTUBA,

IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATb JEUCTBUSA II0 €€ NOCTHKECHHUIO: COCTABJIATH IUIAH JEUCTBUU,
pacupenensiath pojad € YY4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pEe3YJbTaThl
COBMECTHO pabOTBHI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXXJAOr0 Yy4YaCTHUKA KOMAaHIbI B
oO1IMii pe3ysbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

[pe/laraTb HOBBIE IIPOCKTHI, OLEHMBATh HUIEU C IIO3ULUUUA HOBHU3HBI,
OPUTI'MHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLICCTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH HMHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO JESATENbHOCTh B 00JacTH
(U3MKM U aCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTb U (OPMYIMPOBATH
COOCTBCHHEIC 3aJ1a9H;

CaMOCTOSITENIbHO COCTaBIATh IUIAH PEHICHHUS PACYETHBIX M KAaY€CTBEHHBIX
3aj1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKOW pabOThl ¢ YUETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEAIOUYTEHUIH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacimupsTh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OMBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMU B 00JaCTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJ/Ib, SMOIIUOHATbHBI HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTD,
OLIEHHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISAM;

BJaJeTh HABbIKAMH  TO3HABATENbHON  pedruekcud Kak  OCO3HaHUSA
COBEpIIAeMbIX JEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HMX pPE3yJIbTaTOB U
OCHOBaHUII;

UCIIOJIb30BaTh NPUEMBI PEQIIEKCUM JUIsl OLIEHKM CUTYyal[H, BIOOpa BEPHOIO
pelIeHus;



yMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPHHHMATH PEIICHUS [0 WX
CHIDKCHHUIO;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHMX TIpU aHalW3€ pPe3yJbTaToB
JeSITeIIbHOCTH;

NPUHUMATH CeOsl, MOHMMast CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYrHMX TpHU aHalM3e pPe3yJbTaToB
JeSATCILHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OMIHUOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBbI
no (Qu3MKEe i1 YPOBHS CpeaHEro oOmero oO0pa3oBaHUusS y OO0ydYarOIIUXCS
COBEPILIEHCTBYETCS OMOIIMOHATEHBIH WUHTCIUICKT, IPEIOJIar aFoIIIHIA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHUE, BUJICTh HANPABIICHUS Pa3BUTHsI COOCTBEHHOM YMOIMOHAIBHOM Chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKJIFOYAIONIETO CAMOKOHTPOJb, YMCHHE IPHHHMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNnTUPOBATHCA K
SMOIIMOHAIBHBIM H3MEHEHHSIM M MPOSIBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K IOCTHKCHUIO 1SN U
yCIIEeXy, ONTUMHU3M, HHHIIMATUBHOCTH, YMCHHE JICHCTBOBATh HCXOJS W3 CBOMX
BO3MO>KHOCTEH;

IMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATH €ro IMpPH OCYIICCTBJICHUH OOIICHMS, CIOCOOHOCTh K
COYYBCTBUIO U COTICPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOYAIOIIUX CITIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTKCS, POSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKKM B (OPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHpaA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUM, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (U3UYECKUX MOJCNCH:
MartepualibHasl TOYKA, HHEPLUAIIbHAS CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TEINO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOEHHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] pU pelIeHUH PU3NYECKUX 3a]1ay;

pacro3HaBath (U3MYECKUE SIBJICHUS (MPOLIECChI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BEUIECTBA U



ANEKTPOJUHAMUKNA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  IMPSAMOJIMHEWHOE
JIBIDKCHHE, CBOOOJHOE IIaJICHUE TEJ, JBM)KCHHE IO OKPY>XKHOCTH, WHEPIIHS,
B3auMojielicTBue Tel, Tuddy3us, OPOYHOBCKOE JBM)XEHHUE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHuu (OXJIaXKJEHUHN ), TETNIOBOE
paBHOBECHE, MCMApPEHUE, KOHJCHCAlUs, IUJIABIICHUE, KPUCTAIUIA3ALMS, KUIICHHE,
BJIAJKHOCTh BO3]1yXa, MOBBIIIEHUE JABJICHUS I'a3a IPU €r0 HAarpEBaHUU B 3aKPBITOM
COCyJlle, CBSI3b MEXKJIYy IlapaMeTpaMH COCTOSIHMSI Tra3a B HM30IpOleccax,
AIEKTPU3AIUA TEJI, B3AUMOJECHCTBUE 3aPAI0B;

OTNUCHIBATh MEXAaHUYECKOE JBUKEHHE, MCMOJIb3ys (PU3NUEeCKHuE BEITHMYHUHBI:
KOOpJWHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIA,
MMITYJIbC TE€JIa, KHHETUYECKAasl SHEPTUsA, MOTCHIMAIbHAS SHEPTHUsA, MEXaHUYECKas
paboTa, MexaHWYEeCKas MOIIHOCTh; IIPH ONUCAHUM IPABUIBLHO TPAKTOBAThH
(GUBUYECKUIT CMBICT MCHOJIb3yEMbIX BEIMYMH, MX OOO3HAUYCHHS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIUUYMHY C JAPYTUMU
BEJIMUYNHAMM;

OIMCBHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TE€JI W TEIUIOBBIC SIBIICHUS,
UCIIONB3YySd (U3MYECKUE BEIMYMHBI: JaBJIGHUE Ta3a, TeMmIlepaTypa, CpeaHss
KMHETUYECKAs DHEPIUsl XaOTUUECKOTO JBWKEHUS MOJIEKYJ, CPEOHEKBAApATUUHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSSI SHEprus, pabora rasa,
KO3(PPUIIMEHT IOJE3HOr0 JCHCTBHS TEIUIOBOTO JBHUTATCNS; NPH OIHMCAHUU
MPaBUJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICI HCIOJb3yEMbIX BEIMYHMH, WX
0003HaYeHUs W €AWHUIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(GUBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKCHIBATh U3YUYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONIB3Ysl (DU3NUSCKUE BEIUUMHBI: DJICKTPUYCCKUM 3apsij,
AJIEKTPUYECKOE TI0JI€, HAMPSKEHHOCTD IOJISI, TIOTEHIMAJ, Pa3HOCTh MOTEHIUAJIOB,;
NPy ONHCAHWM TIPABWIBHO TPAKTOBAaTh (U3UYECKUM CMBICT HCIIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHAJIM3UPOBATh (PU3UYCCKHE MPOILECCHl U SBJICHUS, HUCIOIB3YS (PU3HYECCKUE
3aKOHBI ¥ MPUHUMIIBL: 3aKOH BceMHUpHOTOo TsAroreHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHMYECKOM DSHEPruHu, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, MPUHIUII PABHOINPABUS WHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHYECKY0 TEOPUIO CTPOEHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEJHEH KMHETUYECKOW SHEPTUU TEIJIOBOTO JIBUYKECHUSI MOJICKYJ C
a0COJIFOTHOM TeMmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOrO 3apsna, 3akoH KyloHa, mpu >TOM pa3nuyarh CIOBECHYIO
GbOpMyITHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TPHWHIMIBI JEHCTBHUS MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paznuyaTh YCJIOBHS MX O€30MacHOTO HCIOIb30BAaHUS B
MOBCEIHEBHOM )KU3HH;

BBINIOJIHATD JKCIEPUMEHTHl IO HCCIENOBAHUIO (PU3MYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, NPU STOM
dbopMmynupoBaTh MmpoOieMy/3aadyy ¥ THUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOIO O00OpYAOBaHHUSA, MPOBOAUTH OMNBIT U
(bopMyIMpOBaTH BHIBOJIBI,

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUSI (PUBHUECKUX BEIUYUH, TPU
3TOM BBIOMpaTh ONTHMAJBHBIM CIOCOO HM3MEPEHUS U HCIOIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXKAY  (PU3NYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM IIPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcHpOBaTh PE3yNbTaThl IMOJIYYEHHOM 3aBUCHUMOCTU (DU3UYECKUX BEIUYHUH B
BUIe Tabnuil U TpaduKoB, AeTaTh BHIBOABI IO Pe3yJIbTaTaM HCCIEI0BAHNUS;

coOiroaaTh mpaBuiia 6€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEI0BAaHUMN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U IMPOEKTHOM
NEeSATENbHOCTH C MCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000py0OBaHUS,

pemiaTte pacy€THBIE 3aJa4d C SBHO 33JaHHOW (U3MYECKON MOJEINbIO,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIbI,
HEeoOXoauMbIe NJisi €€ pelleHHs, TPOBOJUTh PACUEThl M OLEHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HaY€HUsI (PU3NUECKON BEIIMUUHBIL;

pelIaTh KAYECTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUYECKH HEIIPOTHBOPEYUBYIO
LIEIIOYKY PACCYKIECHHM C ONOPOM Ha WU3Yy4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
busnyecKkue IBICHUS;

UCIIOJIb30BaTh ~ MpPU  pPEIIEHHH  y4yeOHBIX  3aJady  COBPEMEHHbBIE
nH(OPMAITMOHHBIC TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTaBIICHUS YYEOHOW U HAyYHO-TOMYJISIPHON MH(POPMAIINH, TTOTYYECHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOJTy4aeMyIo HH(popMaIuio;

MPUBOJIUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEJAHEBHOM KU3HU
JUIsl o0ecriedeHus: 0€30MacHOCTH MpPU OOpAILEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, NIl COXPAHEHHUsI 3JOPOBbsSI M COOJIIOIEHUSI HOPM 3KOJIOTHUYECKOTO
MIOBEICHUS B OKPYKAIOLIEH CpeIE;



paboTtaTh B TIpynmne C BHIIIOJIHEHUEM pa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBATh padOTy TPYIIbI, PAMOHAIBHO pACHPENesiTh OO0S3aHHOCTU U
IJIAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJl€KBATHO OLICHUBATH
BKJIQ/] KQXJIOTO U3 YUYACTHUKOB T'PYIINBI B PELICHUE paccMaTpUBAEMOU MPOOIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKKM B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B IPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEIOCTHOCTh U €IUHCTBO
duznyecKoil KapTUHBI MUPA,

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETCH:
TOYEYHBIN AJIIEKTPUYECKUH 3apsijl, Jyd CBETA, TOYCYHBIM UCTOYHHUK CBETA, SACpPHAas
MOJIeNIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIrO sipa MpH peuieHUuH (PU3NYECKUX
3ajay;

pacrnio3HaBaTh (pU3NYECKUE SBICHHS (TPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB JJIEKTPOJIMHAMUKN W KBAaHTOBOU (DU3UKHU: AJIEKTPpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHCTBUS TOKA, B3aHMMOJIECHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIXKYIIUUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUsl U
BOJIHBI, MPSIMOJIMHEHHOE PacHpOCTPAHEHUE CBETa, OTPAXKEHUE, IMPEOMIICHUE,
uHTeppepeHnus, audpakuus W TONApU3alUs CBETa, JUCIEPCUs CBETa,
dboToanekTpudeckuit 3gdext (poTodaddexT), CBeTOBOE JaBICHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aTomMa BOJOPOJia, €CTECTBEHHAass W MCKYCCTBEHHas
PaIMOaKTUBHOCTE;

ONUCHIBAaTh M3YUYCHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  pPa3W4YHbIX  Cped) U
AIIEKTPOMArHUTHBIE $SIBJICHUS (TPOLECCHI), UCHONB3Yyd (U3UYECKUE BEIMYUHBI:
AJIEKTPUUYECKUHN 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSDHKEHHE, AIEKTPUUECKOE
COTIPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJCKTPOJBIDKYIAs CHiIa, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMojs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KATYILLIKW, SHEPrus AJIEKTPUYECKOTO M MArHUTHOTO IOJIEH, MEPHOJI M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi] U CHiIa ToKa B IIpolecce
TapMOHUYECKUX DJIEKTPOMATHUTHBIX KoOJieOaHulM, (OKYCHOE pacCTOsTHUE W
OTNTHYECKasl CWJIA JIMH3BI, TIPH OMHCAHWUU TMPABWIHHO TPAKTOBATh (DU3UUCCKUN
CMBICII HCIOJB3YEMBIX BEIIUYMH, WX OO0O3HAYCHUS W EIUHUIBI, YKa3bIBaTh
dbopMyIibl, CBS3bIBAIOIIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh H3YyYCHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HUCIOIb3YS
dbu3nuecKkrue BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H



4acToTa CBETa, YHEPTHs U UMITYJIbC (POTOHA, IEPUO MOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SI7IEp, TPU OMUCAHWUU TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT
UCIOJIb3YeMbIX BEJIMYMH, X OOO3HAYEHUsS W EJIMHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIONINE JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMHU BEITUYUHAMH,
BBIUMCIIATH 3HAUeHNE (PU3NUECKOIN BETNYUHBL;

aHAM3UPOBATh (PU3MUECKHE MPOLIECCHl W SBICHHS, MCIONB3YS (U3UUECKUE
3aKOHbI M MPUHIUIBL 3aKk0H OMa, 3aKOHBI MOCJEI0BAaTEILHOTO U MapalieIbHOro
COCIMHEHMS] TPOBOJHMUKOB, 3akoH Jlkoyns—JIeHra, 3aKoH 3JIE€KTPOMArHUTHOU
WHAYKIIUW, 3aKOH MPSMOJIWHEHHOTO pacIpOCTpaHEHUsI CBETa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHWE OWHINTEHHA s doTtodrddexra,
3aKOH COXpaHEHMsI SHEPTUH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPaHEHHUS
3JIEKTPUUECKOr0 3apsijia, 3aKOH COXpPaHEHMsI MacCOBOI'0 YHMCia, MOoCcTyJaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Ipu 3TOM pa3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIpAKEHHE U YCJIOBUS (TpaHUIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeIeIATh HAIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJISl POBOTHUKA
C TOKOM, cujibl Amrnepa u cuibl JlopeHua;

CTPOUTh W OIMHCHIBATH HM300paKEHUE, CO3[aBAEMO€ IUJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBIMOJHATh JKCHEPUMEHTHI TI0 HCCICAOBAHUIO (PU3UYECKUX SIBICHUU U
IPOLIECCOB C HCMOJb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEpPEHHUH: HpU ITOM
dbopMmynupoBath MpobiieMy/3alayy M TUIOTE3y Y4eOHOTO AKCIIEPUMEHTa,
coOMpaTh yCTaHOBKY W3 MPEMIOKEHHOTO OOOpYyHOBaHUS, MPOBOAUTH OMBIT U
(GbopMyIMpPOBATH BHIBOIHI,

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYHUH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUs U MCIOJIb30BaTh HU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHU;

UCCIIEJIOBATh 3aBHUCHMOCTH (PU3UYECKMX BEIMYMH C HCIOJB30BaHUEM
OpSIMBIX  M3MEPEHUI: TPU OSTOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYHH B BHUJE TaOIUIl U
rpauKoB, 1enaTh BEIBOABI IO pe3yIbTaTaM UCCIEI0BAHNUS;

cobyroaaTh npaBuia 0€30MacHOTO TPyJa NP MPOBEICHUM HCCIIETOBaHUI B
paMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNIOBATENbCKOH U TMPOEKTHON
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyIOBaHUS,

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCTIONB3Ys (hU3HUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHs 3a7a9n
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3HMUECKHE BETUYMHBI U (HOPMYIIHI,



HEOoOXoaMMbIe I €€ PENICHHs, MPOBOINUTh PAacU€Thl W OICHUBATH PEATHHOCTH
MOJIYYCeHHOTO 3HAYCHUS (PU3HUECKON BEIMYUHBI,

pemaTh KaueCTBEHHBIC 3a1aUM: BHICTPAUBATh JIOTUYECKU HEMTPOTUBOPCUUBYIO
IIEMOYKY PACCYXKICHUN C OMOpPOW Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuzuYecKue sIBJICHNUS,

WCIIOJIb30BaTh ~ MPU  PEMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTAaBJICHUSI y4eOHOW W HAYYHO-TIOMYJISPHON MH(POpPMAIUH, MOJTYICHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOTydaeMyIo HH(pOopMaIuio;

OOBSCHATh TPUHIUIIBI JEHCTBUS MAaIIWH, NPUOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX O€30MACHOTO HUCIOIb30BaHUS B IMOBCEIHEBHON
KU3HH,

IIPUBOIUTH TIPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE IPOIIECCOB OKPYKAIOIIET0 MHpA, B Pa3BHUTHE
TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCETHEBHOW >KU3HU
i obecriedeHus: 6€30MacHOCTH MPU OOpAICHUH ¢ MPUOOPAMH U TEXHHYECKUMHU
YCTPONCTBAMH, JIJISi COXPAHECHUSI 37IOPOBbSI M COOJIOICHUS HOPM SKOJOTHUECKOTO
MOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTaTh B TpyIIE C BBHIMOJHEHHEM PA3JIUYHBIX CONUAILHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIbI, PAlMOHAIBHO paCHpeNesiTh OO0S3aHHOCTU U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyalMsX, acKBAaTHO OICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TIPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne i/

HaumeHoBaHue pa3/ieioB U TeM

NporpaMMbl

KoanuyecTBo 4acoB

Bcero

Paznea 1. PU3UKA U METO/IbI HAYYHOI'O IIO3HAHUA

1.1

dusnka n MCTOABI HAYYHOT'O ITO3HAHUWA

Wroro no pasneny

Paszgen 2. MEXAHUKA
2.1 Kunematuka
2.2 Jnaamuka
2.3

3aKOHBI COXPAHCHUS B MCXAHUKEC

Uroro no pazgeny

Pa3nea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJAUHAMHUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM

3.1

3.2

3.3

TEOPHUH

OCHOBEI TEPMOIAUHAMUKHN

ArperaTHbIE COCTOSIHHS BEIIECTBA.

®da3oBbI€ MEPEXOIBI

2

18

9

10

KonTpoJbHble
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uu¢posBbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Htoro no pazneny

Paznen 4. JIEKTPOANHAMUKA
4.1 DneKTpocTaTHKa

49 ITocTostHHBIN dNEKTpUYECKUN TOK. TOKHM B
' Pa3IMYHBIX Cpeax

Htoro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

24

10

12

22

67

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72



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

11 KITACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJJUHAMUKA

11 MarnuTtHoe 1moJjie. DIeKTpOMarHUTHasT
' UHIYKIHS

Uroro no pazgeny

Pa3nea 2. KOJIEBAHU S 1 BOJIHbBI

Mexanndeckue 1 SJICKTPOMAardHuTHLIC

2.1
KoJIeOaHus
59 MexaHu4ecKue 1 dJIeKTPOMarHUTHEIE
' BOJTHBI
2.3 Onruka

Htoro no pazneny

KoanuecTBo 4yacoB

Bcero
padoThI
11 1
11
9
5 1
10
24

Paszea 3. OCHOBBI CIEIIUAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3] OCHOBBI crnernuaabHOM TCOpHUU

OTHOCUTCJIBHOCTHU
Uroro no pazgeny

Pa3znena 4. KBAHTOBAS ®PU3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKA

4.2 Crpoenue aroma

4 1

KonTpoJsbHble

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7141c97c¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41¢97c¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

bubmuoreka [JOK
https://m.edsoo.ru/7141c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bubmuoreka [JOK



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

4.3 ATOMHOE PO 5

Hroro no paszneny 15
Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

Uroro no pazgeny 7

Paznea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O06o0maroriee MOBTOPEHUE 4
Uroro no pazgeny 4
PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 65

https://m.edsoo.ru/7f41c97¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢97¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41¢97c¢



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

IHOYPOYHOE IINIAHUPOBAHHUE

10 KJTACC

Ne

o/ Tema ypoka

®usuka — HayKa O IpUPO/IE.
Hay‘-IHI)IG METOAbI ITIO3HAHUA
OKPY’KaOIIEero Mupa

Poinb 1 MecTo Gpu3uku B
(GbopMUPOBAHUN COBPEMEHHOM
Hay4HOU KapTUHBI MUPA, B
NPaKTUYECKOHN eATENbHOCTH JIIOJICH

MexaHnueckoe IBUKEHUE.
OTHOCHUTENBHOCTD MEXAHUYECKOTO
newxenus. [lepemenienre, CKOpoCTb,
YCKOpEHHue

PaBHOMEpHOE npsAMOIMHENHOE
JBUKCHHE

PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE
JBUKCHHE

CBobosHOe najieHue. Y cCKopeHue
CBOOOJTHOTO Ta/ICHUS

KpuBonuHeliHoe 1BUKEHUE.
JIBr>keHue MaTepuanbHOM TOUKH I10
OKPY’>KHOCTHU

[TpuHnn otHOCUTENBbHOCTH [ amues.

KoaunuecTBo yacoB

Bcero

KonTtposbHbie
padoThI

IpakTnyeckue
padoTbI

Jlara
U3ydeHust

02.09.2024

05.09.2024

09.09.2024

12.09.2024

16.09.2024

19.09.2024

23.09.2024

DJIEeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcsl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c32e2

bubmuoreka [JOK
https://m.edsoo.ru/ff0c33e6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada

bu6mmoreka [IOK


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

10

11

12

13

14

15

16

HNHuepuuanpHble CUCTEMBI OTCYETA.
Ilepssiit 3ak0oH HproTona

Macca tena. Cuna. [IpuHuun
CyIepro3unuu cuil. Bropoit 3akox
HprotoHa s MaTepuanbHON TOUKU

Tpernii 3akoH HproTOHa 1151
MaTEpHUAIbHBIX TOYECK

3akoH BceMupHoOro TsaroreHus Cuna
TskecTr [lepBast kocmudeckas
ckopocTh.Cuiia ynpyroctu. 3akoH
I'yka. Bec Tena

Konrtponsnas pabora:
Nel"Kunematuka"

Cuna tpenus. KoaddumueHT tpenus.
Cuna conmpoTUBJICHHUS IPU IBHKEHUU
TeJa B )KUIAKOCTHU HJIH ra3e

[TocTynaTenbHOE U BpaliaTelbHOE
JBIDKEHUE a0COJIFOTHO TBEPIOTO Tea.
MowmenTt cumbl. I[1neuo cunel. YcnoBus
paBHOBeCHsI TBEPAOTO Tea

HNMnynbec MaTepuanbHOU TOYKH,
CUCTEMBI MaTepUAIbHBIX TOUEK.
Nmnynbe cuibl. 3aKOH COXPaHEHUS
UMITyJibCca. PeakTuBHOE IBUKEHHE

PaboTa 1 MOUTHOCTH CHIIBI.
Kunernueckas sHeprus
MaTepuaabHOW Touku. Teopema 00
U3MEHEHUN KHHETUYECKON SHEpPruu

26.09.2024

30.09.2024

03.10.2024

07.10.2024

10.10.2024

14.10.2024

17.10.2024

21.10.2024

24.10.2024

https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3el8

bubmuoreka [JOK
https://m.edso0.ru/ff0c3d00

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3{76

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

18

19

20

21

22

23

24

[TorenumaneHas 3HEprus.
[loTeHuunanpHas s3HEpTUs yrpyro
ne(OpMHPOBAHHON TIPYKUHBIL.
[ToTennmanpHas sHEprus Tena BOIU3U
MMOBEPXHOCTH 3eMJIU

[loTeHunanpHbIe U HEMOTEHIMAIBHBIE
cuiibl. CBA3b paboThI
HENOTEHUMAIbHBIX CUJ C U3MEHEHUEM
MEXaHUYECKOM SHEPTUN CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPrUu

JlaGopatopHas pabota
«HccnenoBanue cBsizu pabOTHI CHITBI C
M3MEHEHHUEM MEXaHUYECKOM SHeprun
Teja Ha IPUMEPE PaCTSHKEHUS
PE3UHOBOTO KI'YTa»

KonrtponsHas pabota o teme
«/lnHaMuka. 3aKOHBI COXpaHEHUS B
MEXaHUKE

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
KUHETUYECKON TEOpUHU. bpOyHOBCKOE
neuxkenue. Auddysus

XapakTep IBUKCHHS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus ra30B, KUAKOCTEH
Y TBEPIBIX TEN

Macca monekyn. Konuyecto
BenlectBa. [locrosiHHas ABoraapo

TemnmoBoe paBHOBecue. TemnepaTypa

07.11.2024

11.11.2024

14.11.2024

18.11.2024

21.11.2024

25.11.2024

28.11.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478¢c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

25

26

27

28

29

30

31

32

u e€ usMmepenue. Illkana remneparyp
Ilenbcus

HUneanpueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

AOcoroTHas TeMIiepaTypa Kak Mepa
CpEeIHEN KHHETUYECKON YHEPTUH
JBUKEHHSI MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knanelipona

3akoH /lambproHa. ["a30BBIC 3aKOHBI

Jlaboparopnas paboTa
«HMccnenoBanue 3aBUCUMOCTU MEKIY
napamMeTpamMH COCTOSIHUS
pa3peKeHHOT0 ra3a»

W3onpoueccel B uieanbHOM ra3e 1 ux
rpauyeckoe rnpecTaBleHIe

BryTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
crocoOsl e€ u3menenus. Konmgectro
TEIUIOTHI U paboTta. BHyTpeHHss
9HEPrusl OJHOATOMHOTO HJEAIIBHOTO
rasa

Buasl Temionepenauu

VY nenbHas TEMIIOEMKOCTh BEILIECTBA.
KonnuecTBo TemoTs! npu
Terutonepenade. AnquadbaTHbIN
porecc

02.12.2024

05.12.2024

09.12.2024

12.12.2024

16.12.2024

19.12.2024

23.12.2024

26.12.2024

28.12.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4fde

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

33

34

35

36

37

38

39

40

41

42

43

IIepBblil 3aKOH TEPMOAVMHAMUKY U €TI0
IIPUMEHEHUE K U30IIpoLeccaM

HeobOpatumocTh mporeccoB B
npupone. Bropoii 3akoH
TEPMOJANHAMUKHU

[Tpunun nevicreus u KII/ TernmoBoi
MaIlnHbI

Hukn Kapno u ero KII/|

DKOJIOTHYECKHUE HpO6J’IeM]':>I
TCIINIOOHCPICTUKH

Ob6o06maromuit ypok «MosnekysipHast
¢u3nka. OCHOBBI TEPMOJTHAMUKI

KonrtponsHas pabota o teme
«MonexynspHas ¢puznka. OCHOBBI
TEPMOTUHAMHKIDY

[TapoobpazoBanue 1 KOHIEHCAIHS.
Hcnapenue u kuneHue

AGCOIOTHAs M OTHOCUTEIIbHAS
BJIAKHOCTh BO31lyxa. HackIeHHbIi
nap

Teépnoe Teno. Kpucramnuueckue u
aMmopQHbIe Teaa. AHU3OTPOIUS
CBOMCTB KpHCTaLoB. Kuakue
Kkpuctauibl. COBpeMEHHbIE
MaTepuabl

[InaBneHne U KpUCTAUIU3AIH.
VY nenpHast TEIUIOTA TUIABIECHUS.

09.01.2025

13.01.2025

16.01.2025

20.01.2025

23.01.2025

27.01.2025

30.01.2025

03.02.2025

06.02.2025

10.02.2025

13.02.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5efc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6938

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
https://m.edso0.ru/ff0c63b6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6510

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

44

45

46

47

48

49

50

51

52

53

Cyb6numarus
YpaBHeHHE TEIJIOBOTO OanaHca

Onexrpuszanus Tei. DIEeKTPUIECKUil
3apsia. JIBa BU1a SIEKTPUIECKUX
3apsaa0B

[IpoBOIHMKH, TUATEKTPUKU U
MOJIYyIIPOBOJIHUKHU. 3aKOH COXPAHECHHUS
3JIEKTPUYECKOTO 3apsiia
B3aumopeiictBue 3apsioB. 3aKoH
Kynona. Toueunslii 31eKTpUUECKU
3apsia

Hanpsik€HHOCT 3JIEKTPUYECKOTO
nons. [puHumn cynepno3uuuu
3JIEKTPUYECKUX ToseH. JInnun
HaIpsKEHHOCTU

Pabota cuit sneKTpoCcTaTHIeCcKOro
nois. [Torenmuan. PasHocTh
MMOTCHITAJIOB

[IpoBOIHMKY U TUDIIEKTPUKH B
3JIEKTPOCTATHYECKOM I10JIE.
JvanekTpudeckass TpOHUIAEMOCTh

OnexrpoéMkocTs. Konnencatop

DJIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPTrusl 3apsyKEHHOTO
KOHJIEHCAaTOpa

JlabopaTtopHnas paborta "U3mepenne

17.02.2025

20.02.2025

24.02.2025

27.02.2025

03.03.2025

06.03.2025

10.03.2025

13.03.2025

17.03.2025

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6bce

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6ced

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6100

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7018

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

57

58

59

60

AIIEKTPOEMKOCTH KOHZEHcaTopa"

[IpyuHIMT AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAIHLHOTO
ammapara, CTpyHHOTO IPUHTEDPA.
DnekTpocTaTHuecKast 3aluTa.
3azeMIIeHHE HIIEKTPONPUOOPOB

DJIEKTPUUYECKUH TOK, YCIOBUS €TO
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. HanpsixeHnue.
Conporusnenue. 3akoH Oma 1t
y4acTKa Lenu

[TocnenoBarenbHOE, apaIeIbHOE,
CMEIIaHHOE COEIMHEHHE
npoBoJHUKOB. JJaGopaTropHas paboTa
«M3y4yeHne cMeIaHHOTo0 COeTMHEHUS
PE3UCTOPOBY

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenma

3axoH OMa a1 OJIHOM (3aMKHYTOI)
anexkTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas padora
«3mepenue DJ1C uCTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS)

KonTtponsHas pabota o teme
«Inekrpocraruka. [locTosHHBIN
3NeKTprudecKkuil Tok. Toku B
pa3IMYHBIX CpeIax»

DNEeKTpOHHAs IPOBOAUMOCTh TBEPBIX
METAJIOB. 3aBUCUMOCThD

0.5

0.5

20.03.2025

03.04.2025

07.04.2025

10.04.2025

14.04.2025

17.04.2025

21.04.2025

24.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8a8a

61

62

63

64

65

66

67

COIIPOTUBJICHUS] METAJIJIOB OT
temriepatypbl. CBepXIIpOBOIUMOCTh

DIIEKTPUYECKUHN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

[TonynpoBoaHUKH, UX COOCTBEHHAS U
IpUMecHas NpoBoAUMOCTh. CBoiicTBa
p—n-nepexona. [TonynpoBogHUKOBbIE
IpUOOPHI

DNEeKTPUUECKUN TOK B pacTBOpPax U
paciuiaBax 3JE€KTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUALIUS.
DIIEKTPOJIN3

DNIEKTPUUYECKHM TOK B raszax.
CaMOCTOSITeTbHBIN U
HECaMOCTOSITEJIbHBIN pa3psil.
Mounnus. [lna3zma

DexTpudecKkrue Npudopsl U
YCTPOUCTBA U UX MPAKTUIECKOE
npuMeHeHne. [IpaBuia TeXHUKH
0e30I1aCHOCTH

. Konrposnbnas pabora no reme
"OnexkTpoauHaMuka"
O6o0maromuii ypok
«DNEeKTPOTMHAMUKAY

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

67

28.04.2025

05.05.2025

12.05.2025

15.05.2025

19.05.2025

22.05.2025

26.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubmuoreka [JOK
https://m.edsoo.ru/ff0c861fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

11 KITACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
e Tema ypoka KonTpoasnbsie IIpakTnueckue Aara tagponsle
n/n Bcero H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U KX
B3anMoOercTBHEe. MarHuTHOE MoJIe. | 0 0 bu6mmorexa [IOK
BekTop MarHuTHOM UHAYKIIAH. 03.09.2024  https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW UHAYKLUH
MarauTHO€ noJie MPOBOIHHUKA C
TokOM. OmBIT DpcTeaa. | 0 0 bubnmoreka [JOK
B3anmopeiicTBre NpOBOIHUKOB C 04.09.2024  https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHnas pabora «3yuenue | 0 | bubmuoreka [IOK
MAarHUTHOTO TOJISI KATYIIKU C TOKOM) 10.09.2024  https://m.edsoo.ru/ff0c98fe
JlericTBUE MAarHUTHOTO TMOJISI Ha
IIPOBOAHMK ¢ TOKOM. Cuita Amnepa.
JlaGopatopHas pabota | 0 1 bu6nuoreka [IOK
«Hccnenopanue nenicTBUs 11.09.2024  https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»
JlericTBUE MarHUTHOTO TOJISI Ha
JBHKYLTYHOCS 3apsKEHHYIO YaCTULLy. 1 0 0 bub6nuoreka [IOK
Cuna Jlopenna. Pabota cumbl 17.09.2024  https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexkrpomarauTHas MHAYKIUs. [loTok
BeKTOpa MarHuTHOM uHAyKImu. IJC 1 0 0 18.09.2004

MHIYKUUU. 3aKOH 3JIEKTPOMarHuTHOM


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

12

13

14

nHaykuuu dapanes

JlaGoparopnas pabota
«HccnenoBanue sBIeHAS
DJIEKTPOMArHUTHON MHTYKIIMW)

NHnyKTUBHOCTB. SIBIICHUE

camouHaykiuu. JJ]C caMOUHTyKIIUH.

BHGPFI/IH MAarauTHOTI'O ITOJIA KaTyIIKH
C TOKOM. SHGKTPOMaFHI/ITHOC IoJIc

TexHuueckue yCTponuCcTBa U UX
IIPUMEHEHHUE: ITIOCTOSIHHBIE MArHUTHI,
AIIEKTPOMArHUTBI, JIEKTPOABUTATEIb,
YCKOPHTEH 3JIEMEHTAPHBIX YaCTHLI,
WHAYKIMOHHAs T1€Yb

O606maromuit ypok «Marauraoe
IIoJIC. 3J'ICKTpOMaFHI/ITHa$[ UHAYKOUSA»

KonTponbhas pabota mo teme
«MarauTHoe noiJe.
DJIEKTPOMAarHuTHast UHIY KU

CB00OOIHBIE MEXaHNYECKHE
konebanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIECOaHHH.
IIpeBpamienue 3aepruu
JlaGoparopnas pabota
«MccnenoBanue 3aBUCUMOCTH
nepuoja MajbIxX KoleOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTH U MacCChI TPy3a»

Koneb6arenbHblil koHTYp. CBOOOIHBIE

24.09.2024

25.09.2024

01.10.2024

02.10.2024

08.10.2024

09.10.2024

15.10.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cal 50

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

but6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

but6mmoreka [{OK
https://m.edsoo.ru/ff0caf06

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

AIIEKTPOMATrHUTHBIC KOJIEOaHUs B
UcaTbHOM KOJIe0aTeTbHOM KOHTYPE.
AHaNoOTHs MEXIy MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU

®opmyna TomcoHa. 3akoH
COXpaHEHMsI SHEPTUU B U/I€AJIbHOM
KoJ1e0aTeIbHOM KOHTYPE

[IpencraBnenue o 3aTyXarnmx
KosieOaHusx. BolHyXIeHHBIC
MexaHHYeCcKHe Kojiebanus. Pe3onaHc.
BBIHy)KI[GHHLIC 3JI€KTpOMaFHI/ITHBI€
KoJIeOaHM

[TepemennsbIii Tok. CUHYCOUIATBHBIN
IEpEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JIEUCTBYIOIIEE 3HAUCHHE CUJIbI TOKA U
HaIpsKEHUs

Tpancdopmarop. [IponsBoactso,
nepenavya u norpedieHue
AIEKTPUYECKON SHEPTUI

Y CTpoHCTBO U MPAKTUYECKOE
MIPUMEHEHHE AJIEKTPUUECKOr0 3BOHKA,
reHepaTopa nepeMeHHOro TOKa,
JTUHUH 3JeKTponepeaad

OKOJIOTUYECKUE PUCKU TIPU
IPOU3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ncnons3oBanus
AIIEKTPOIHEPTUH B TIOBCETHEBHOM
KHU3HU

16.10.2024

22.10.2024

23.10.2024

06.11.2024

12.11.2024

13.11.2024

19.11.2024

bubmmorexa [JOK
https://m.edsoo.ru/ff0cb9c4

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

but6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

27

28

29

30

MexaHudeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Cxkopoctsb
pacrpoCTpaHeHUs U JJTMHA BOJIHBI.
[Tonepeunsie U IPOOJIbHBIE BOJHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

DNEeKTPOMarHUTHBIE BOJHBI, UX
CBoiicTBa U ckopocTh. [IIkama
AIIEKTPOMATrHUTHBIX BOJH

[TpuHIMIIBI paTHOCBS3U U
TCIICBUOCHUS. PaSBI/ITI/IG CpeI{CTB
cBs13U. Pagnosokanus

Konrponbnas padora «Konebanus u
BOJTHBD)

[TpstmonuHEHOE pacIpoCTpaHEHHE
CBETa B OJJHOPOJHOM cpee.
ToudeuHbIil UICTOYHUK cBeTa. JIyd
CBETa

OtpaxxeHue cBeTa. 3aKOHbI
oTtpaxkenus cBeta. [loctpoenue
M300paKeHH B IMJIOCKOM 3epKalie
IIpenomiuenne ceera. [lonHoe
BHYTpEeHHEE oTpakeHue. [IpenenbHbii
YTOJI TIOJIHOTO BHYTPEHHETO
OTpaKEHUS

Jlaboparopuas padota «3mepenue
MOKa3aTessl MPEJIOMIIEHHS CTEKIIa

JIunssl. [Toctpoenue n3obpaxxeHuil B

20.11.2024

26.11.2024

27.11.2024

03.12.2024

10.12.2024

11.12.2024

17.12.2024

18.12.2024

24.12.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0cca54

but6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc618

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd7{6

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cd67a

Bbu6nuoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

31

32

33

34

35

36

37

38

39

nuH3e. DopMyJiia TOHKOH JIMH3BI.
YBenuyeHue JIMH3bI

Jlaboparopnas pabota
«HccienoBanre CBOMCTB
M300paKeHUI B TUH3AX)

Hucnepcus ceera. CIIOXKHBIN COCTaB
oenoro cBera. L{et. JlTabopaTopnast
pabora «Habmronenue nucnepcun
CBETa»

Wntepdepennms cBera. Audpakius
cBera. [udpakuuonnas pemeérka

ITonepedHOCTh CBETOBBIX BOJIH.
Ionspusanus ceera

Onrtuyeckre mpuOOphl U YCTPOMCTBA
U YCTIOBHSI UX 0€3011acHOTO
MPUMEHEHUS

FpaHI/IHBI INPUMCHUMOCTHU
KJIaCCUYECKOM MexaHukH. [locTynarsl
CIeIMaIbHON TEOPUU
OTHOCUTEIILHOCTH

OTHOCHUTENLHOCTh OOIHOBPEMCHHOCTH.

3aMeyIeHHe BPEMEHU M COKpalleHNe
JUTUHBI

OHeprus U UMIYJIbC PEISITUBUCTCKON
gacTuLbl. CBS3b MacChl C SHEPTUEHN U
MUMITYJIbCOM. DHEPIHUsl TOKOS

Konrponbnas padora «OnTHka.
OcHOBBI cIEIIUAJIBHON TEOPUH

25.12.2024

14.01.2025

15.01.2025

21.01.2025

22.01.2025

28.01.2025

29.01.2025

04.02.2025

05.02.2025

11.02.2025

https://m.edsoo.ru/ff0cddle

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ced22

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cfaq42

bubmmorexa [JOK
https://m.edsoo.ru/ff0cfc68

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf6 {0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40

41

42

43

44

45

46

47

48

49

OTHOCUTCIIBHOCTH

®otonbl. opmyna [lnanka. JHeprus
U UMITYJIbC (JOTOHA

OTKpBITHE U UCCIIEIOBAHNE
dororddexra. OnbiTer A. T
CroneroBa

3akoHsb! potodddexra. YpaBHeHHE
Ounmreitna s porodaddexra.
«Kpacnas rpanuma» gortorddexra

Jasnenue ceeta. OnbiThl [1. H.
JleOeneBa. XuMu4eckoe IeCTBUE
cBETa

TexHuueckue ycTponcTa u
MPaKTHYECKOe TPUMEHEHHE:!
¢dboTorneMeHT, POTONaTUHK,
coNHeYHast OaTapes, CBETOUOT
Pemenue 3amau mo teme «JI€MEHTHI
KBAHTOBOW ONTHKI

Mopenb aroma Tomcona. OnbIThI
Pesepdopaa o paccessHUIO 0-4acTHII.
IInanerapnas mozxens aroma

IToctynatel bopa

W3ny4yeHue u nornomeHue poToHOB
IIPY [IEPEXOJI€ aTOMA € OJTHOTO
YPOBHs JHEPTUU Ha Apyrou. Buabl
CIIEKTPOB

BonHoBwIEe cBOMCTBA YacTUL. BOJHEBI

12.02.2025

18.02.2025

19.02.2025

25.02.2025

26.02.2025

04.03.2025

05.03.2025

11.03.2025

12.03.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cfel6

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cffc4

bubmmorexa [JOK
https://m.edsoo.ru/ff0d015¢e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0302

bubnuorexa [JOK
https://m.edsoo.ru/ff0d091a

but6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [IOK


https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

50

51

52

53

54

55

56

ne bpoiins. KopnyckynspHo-
BOJIHOBOM yann3M. CIOHTaHHOE U
BBIHYKJICHHOE U3IyUYeHHE

OTKpbITHE PAMOAKTUBHOCTH. ONBITHI
Pesepdopna no onpeneneHuo
COCTaBa PaIMOAKTUBHOTO U3ITy4ECHHUSI

CaoiicTBa anbda-, 6era-, raMma-
n3nydeHus. Bnusaaue
PalMOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacma.
DIIeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

OHeprus CBsI3U HYKJIOHOB B sIJIpE.
SAnepuHbie peakuuu. SaepHbIin
peakrtop. [IpoGiiembl, IEPCIEKTUBHI,
AKOJIOTUYECKUE ACTICKTHI SICPHOM
SHEPreTHKU

DneMeHTapHble YacTullbl. OTKPBITHE
Mo3uTpoHa. MeTo bl HaOMIOCHUS U
pErucTpanuy 3JI€MEHTAPHBIX YaCTHII.
Kpyrubiii cton «OyHaameHTanbHble
B3anuMoiericTBus. EnquHCTBO
bu3nYeCKOil KApTUHBI MUPa»

KontpnpHas padora. KBanroBas u
snepHas pu3uka.

Jrarmsl Pas3sBUTUA aCTPOHOMUMU.
[IpuknagHOE€ M1 MUPOBO33PEHUYECKOE

18.03.2025

19.03.2025

02.04.2025

08.04.2025

09.04.2025

15.04.2025

16.04.2025

22.04.2025

https://m.edsoo.ru/ff0d0ca8

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784

57

58

59

60

61

62

63

3HaYEHUE aCTPOHOMHUH. By
3B€31HOTO Heba. Co3Be3aMs, IPKHE
3BE3/Ib], IIAHETHI, HX BHIUMOC
nemxkenne. ColmHeyHas cUCcTeMa

Comune. CoHeyHast akTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3]T

3BE3bI, UX OCHOBHEIC
XapaKTEePUCTUKU. 3BE3IbI II1aBHOU
nocneoBaTeabHOCTH. BHYTpeHHee
cTtpoeHue 3B&31. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKACHUU U
spomronri COJIHIIA U 3BE3T

Muneunsbiit [1yTe — Hama ["aakTuka.
ITonoxxenne u npuwxenue ConHLa B
lNanaktuke. 'anaktuku. Y€pHbie
JBIPBI B IPAX TaJaKTUK

Bcenennas. Pa3zberanue rajakTuk.
Teopus bosbiioro B3peiBa.
PenukroBoe nuznydenue.
MertaranakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUUT

Konrponbnas pabora «DneMeHTHI
aACTPOHOMHUU M aCTPOPHUIUKI»

Ob6o6maromuit ypok. Ponb Gpusnxu u
aCTPOHOMMHU B 3KOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COLIMAIbHON 1
ATUYECKOU cepax AesITeTbHOCTH
YeloBeKa

23.04.2025

29.04.2025

30.04.2025

06.05.2025

07.05.2025

13.05.2025

14.05.2025



O6o6marmuii ypok. Pons u Mecto
64 ($U3UKN ¥ aCTPOHOMUH B
COBPEMEHHOM HAyYHOH KapTUHE MUpa

Ob6o6matomuit ypok. Poib
65 ¢du3HUecKoil Teopuu B
(bopMHpOBaHUY TIPEICTABICHUI O

¢bu3nueckoil kKapTHHE MUpa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

65

20.05.2025

21.05.2025






YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; nox
penakmueit [TapdpentreBoit H.A. AxurionepHoe o61miecTBo «3narenbcTBo
«IIpocsemieHue»

» dusuka, 11 kmace/ Msaxumes I'.J1., Byxosues b.b., Yapyrun B.M.; on

penaknueii [TapdentoeBoit H.A. AkmmonepHoe o6mecTBo «M3marenscTBo

«IIpocseienue»

3amgaunuk 1o ¢uszuke 10-11 knacc / PeimkeBuu A.IL.

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1) Coopuuk 3anau no ¢usukel0-11 xmaccer. basosiit yposens / [TapdentreBa

H. A.
2) ®usuka. Pabouune nporpammel. [IpeagmeTHas nuHUS y4eOHUKOB
"Kimaccuuecknii kypc". 10-11 xmaccsl / [llaTtanuna A. B.

3) Terpanp mis mabopaTopHbIX padot mo ¢usuke, 10, 11 k. / [lapdpentbera

H.A.

U®POBBIE ObPA30OBATEJIbHBIE PECYPCBI U PECYPCBI CET

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



BupTtyansubie 1aboparopubie paboTsr: https://efizika.ru
Enunas xomnexius LIOP: http://school-collection.edu.ru/collection/ n-t.ru

DnekTpoHHas OMOJIMOTEeKa HayKa U TeXHUKA: https://n-t.ru






