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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO YpPOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3padoTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHUN K pe3ylibTaTaM
OCBOEHMSI OCHOBHOM 0Opa3oBaTelIbHOM IMporpammel, npeactaBieHHbIx B OI'OC
COO, a Taxke c¢ yuérom denepanbHOll pabodeil mporpaMMbl BOCTIHTAHHS |
KOHIIETIIIMK TpernojiaBanusi ydeOHoro mnpeamera «DPusnka» B 00pa3oBaTEIbHBIX
OpraHMA3auaX Poccutickon Oenepanuu, peanu3yrommx OCHOBHBIE
00pa3oBarenbHbIE NPOrPaMMBbI.

Copepxanue mporpaMMbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa obyuatrommxcs 10-11 kmaccoB mpu
oOydyeHun ux ¢usrke Ha 0a30BOM ypOBHE HA OCHOBE CHCTEMHO-ACSITEIHBHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiMm ®PI'OC COO k
MJIAHUPYEMBIM JTUYHOCTHBIM, MPEAMETHBIM M METalpPeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXKe YYUTHIBACT HEOOXOJMMOCTb pPean3allii MEKIPEIMETHBIX
CBA3eH (UBMKU C €CTeCTBEHHO-HAyYHbIMH YyYE€OHBIMU TpenMeramu. B Hel
ONPEENSAIOTCA OCHOBHBIE L€ U3y4YeHHUs (U3MKUM HAa YPOBHE CPEIHEro OOIIero
00pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PM3HKHU: JINYHOCTHBIE,
MeTalnpeaMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma o pusuke BKIIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1o rojgaM o0ydeHusl.

du3nka Kak Hayka O HauOosiee OOUIMX 3aKOHAX MPHUPOAbI, BHICTyHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpyskaroriem mupe. IkoapHBIN Kypc GU3NKH — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexXaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbu3mdeckoir reorpadueld W acTpoHoMmHein. Mcmonap3oBaHWE HW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHWWA  ONpeleNsieT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IMOJIy4YeHUs] HOBBIX MaTEpHaJIOB C 3aJlaHHBIMU CBOMCTBAMHU U JIPYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOW BKJIaJ B (POpMHpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydYarommXxcs, B (HOPMHUPOBAHHE yMEHUN TPUMEHSTHh
HAYYHBIH METO]I TO3HAHUS MPHU BHITIOJIHEHUH UMH YYEOHBIX HCCIICIOBAaHUH.

B ocHoBy kypca ¢u3uKd Uil YpOBHS CpeaHEero ooOiiero o0pa3oBaHUs
NOJIOKEH pAI HUACH, KOTOpble MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBepUIEHHBIM, OH COACPKHUT MaTepuaj U3 BCEX pasJieioB (PM3MKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUM € HeW Marepuan Kypca (U3UKU
o0beqMHEH BOKpPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
(dbopMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJIe.

Hoesn cymanumapusayuu. BEE peanuzauus NOpeanojaraeT HCIOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMala (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3uku Cc pa3BuTMEM OOIIECTBA, a TakKXke C MHUPOBO33PEHUECKUMHU,
HPAaBCTBEHHBIMU U 3KOJIOTMYECKUMU IIPOOIEMaMu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusukum  mpegmoliaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHMYECKHX M TEXHOJOTMYECKHUX INPUIIOKECHUN
V3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercss MOCPEACTBOM BBEICHUS JJIEMEHTOB
colepKaHUs, IIOCBSIIEHHBIX SKOJOTMYECKHM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHU M TEXHOJIOTMH, a Takke OOCYKIEHUs
po0JIeM palliOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

Crep>XKHEBBIMHM 3JIEMEHTaMH Kypca (U3MKH HAa YPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (pusmyeckue Teopuu (GopMHpOBaHHUE MPEICTABICHUN O
CTPYKType HOCTpoeHus: GU3NYECKO Teopuu, poiu (GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIOB B  COBPEMEHHBIX IPEACTaBICHUAX O IPUPOJE, TIPaHMIAX
OPUMEHUMOCTH TEOpUH, MJI1 OINUCAHUA €CTECTBEHHO-HAy4YHBIX SIBIICHUH U
MIPOIIECCOR).

CucTeMHO-AesITebHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcs Mpexie
BCEro 3a CY€T OpraHu3allid SKCIEPUMEHTAIBHON AESITEIbHOCTH O0YYaroIIMXCs.
st Ga3oBoro ypoBHSI Kypca (U3HMKA — OTO HCIOJIb30BAHUE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOpaTOpHBIX padoT,
KOTOpBIE B mporpamme no (¢usuke oObEeIUHEHBI B OOUIUMN CIHCOK YUEHHYECKUX
OpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM MepedyHe JaOOpaTOpHBIX padorT,
IPOBOJMMBIX JUII KOHTPOJS M OLIEHKH, OCYIIECTBIAETCS y4YaCTHUKaMU
00pa3oBaTeNbHOTO Tpoliecca HCXOAsd U3 OCOOCHHOCTEW IUIaHUPOBaHUS U
ocHamieHust kabunera Qusuku. Ilpu »3TOM obOecrneunBaeTcsi OBJAJECHUE
0o0yJarouMMucss yMEHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHHUsS, HCCIEAOBAHUS
3aBHCHUMOCTEH (PU3WYECKUX BEJIMYMH M TOCTAHOBKY ONBITOB IO MPOBEPKE
IPEI0KEHHBIX TUITOTES.

bonbiioe BHHMaHWE yHIENsSeTCs pPEHICHUI0 pacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ay NPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHON (PU3UYECKON MOJEIBIO, TO3BOJISIIOIINE IPUMEHATh NU3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOr0 pas3fesia Kypca, TaK U HUHTErpUpys 3HAHHS U3
pa3HbBIX pa3nenoB. J[7s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/laHUs HA
00BbsICHEHHE TpPOTEeKaHUs (U3MUECKUX SIBJIEHUH W TMPOIECCOB B OKpY’KArOIIeH
KU3HU, Tpelyromue BbIOOpa (Pu3Mueckodl Mojenu sl CUTYallMd MPaKTUKO-
OpUEHTHPOBAHHOT'O XapakTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOOecleyeHnio y4eOHOro mporecca 0a30BbI ypOBEHb Kypca
(bu3HKK HA YPOBHE CPEHET0 0011Iero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
IpeIMETHOro0 KaOuWHeTa (U3MKM WIM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
MpeAMETOB €CTECTBEHHO-HAYYHOI0 IMKJIa. B kaOuHere (PU3UMKU JOKHO OBITh
HEoOX0MMMOe J1TabopaTopHOE OOOpYJAOBAHME /I BBIMOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3MKe yUeHHYECKUX MPAKTUYECKUX paboT M JAEMOHCTPALlMOHHOE
06opyoBaHUE.

JleMoHCcTpalluoHHOE 00Opya0BaHHe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3NKE KIIYEBBIX JIEMOHCTpAIui s
UCCJIEIOBAaHUSI  WM3Y4YaeMbIX  SIBIEHMW M  MPOILECCOB, OMIUPHUUECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYCHHMYECKUX NPAKTUUECKUX padoT
dopmupyeTcs B BUAE TEMAaTUUYECKHUX KOMIUIEKTOB M O0OECIIEUMBAETCS B pacuére
OIHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. TeMaTH4ecKhe KOMILIEKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JabOpaTOpuil.

OCHOBHBIMH LIENSIMU U3y4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
W3YYCHUIO TMPUPOJBI, PA3BUTHE WX HHTEIUICKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/€ MO3HAaHUA U (OPMUPOBAHUE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa H3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U QpyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHUH OOBACHATH SABJICHHUS C MCHOJb30BAaHUEM
(bU3HYECKUX 3HAHUN M HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeaCTaBICHUNA O PO (PU3MKHU I PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JocTikeHue 3TuX 1elield oOecrieunBaeTCsl peleHueM CIEAYIOIUX 3aad B

npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHEro O0IIero oopa3oBaHus:



e mnpuoOpeTeHue CUCTEMBl  3HAHUU 00 o01ux buznyeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIpHYIO (PU3MKY, 3JIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (opmupoBaHue yMEHUW NTPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsSICHEHU (PUBNUECKUX SBJICHUH B TMPUPOAEC U JJisd TNPUHSITHUS
MMPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peIIeHUs pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOUN
bu3nyeckol MoOAeNblo, 3aJad, MOJAPa3yMEBAIOIIUX CAMOCTOSATEIbHOE
co3faHue (PU3NYECKO MOJEIN, aICKBATHON yCIIOBUAM 331a4H;

e TMOHWMaHHE (UBUYECKUX OCHOB WM TPHUHIIUIOB JIEUCTBHUSI TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHHE METOJAaMHU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IMPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAlIM3a M HHTEpIpeTauuu HUHGOpMAaLHH,
OIPEJENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

e CO3JIaHUE YCJIIOBHMM HJIsi Pa3BUTHsI YMEHHM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wuzydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
obOpazoBanust otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Henel0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemspiii B mporpamMme 1o (U3MKe TMepedyeHb JIabOpaTOPHBIX M
NPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
IPOBENCHUS J1A0OPATOPHBIX PabOT M OMBITOB C YYETOM MHIMBHUAYaIbHBIX
0COOEHHOCTEHN 00yYaIOIINXCS.



COJEPXXAHME OBYUYEHUA
10 KIIACC

Pa3nen 1. ®usuka 1 MeTOAbI HAYYHOT O IO3HAHUSA

®dusuka — Hayka o npuponae. HayuHeie METOIbl NO3HAHHUS OKPYKAIOILIETO
Mupa. Ponb DJKCnepuMeHTa M TEOpUM B TNPOLECCE TMO3HAHUS IPUPOABL.
OKCHEpUMEHT B (PUBHKE.

MopenupoBanue (U3NYECKUX SBICHUNW W TpolieccoB. HaydHbie THUIIOTE3HI.
®duznyeckre 3aKOHbI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Pons u Mecto ¢usuku B GOpMHPOBAHUU COBPEMEHHON HAy4YHOM KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBele W UU(PPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe BrKeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JBMIKCHHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpemHsiE CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOpPEHUE MaTepHalbHOW TOYKH, MX MPOEKIIMM HA OCH CHUCTEMbl KOOpJHUHAT.
CrnoxxeHue nepeMeIIeHuil U CI0)KEHHE CKOPOCTEH.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE MpsSMOJUHEWHOE JBIXeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MEepeMelICHUs
MaTepuaIbHONW TOYKH OT BPEMEHHU.

CBoOoaHoe majzieHue. Y CKOpeHre CBOOOTHOTO M ICHHUS.

KpuBonuneitHoe  nBwxkeHue. J[BuKeHHEe  MaTepUaIbHOM  TOYKHA  TIO
OKPY>XHOCTH C TTOCTOSIHHOM 1O MOJIYJII0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHAs
ckopocTs. [lepuoa u yactora obpaiienus. [{leHTpocTpeMUTENILHOE YCKOPEHUE.

TexHUYeCcKre YCTPOMCTBA U TMPAKTUYECKOE TMPHUMEHEHHE: CIIUJIOMETD,
JIBUKEHUE CHAPSJIOB, IICMTHBIC U PEMEHHBIC TIEpEIayHu.

Jlemoncmpayuu

Mogens cuctembl OTCUETA, WILTIOCTPAIUS KMHEMATHUECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeoOpazoBaHue IBMKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3pekKEHHOM MTPOCTPAHCTRE.

HaOmronenre ABWKEHMsI Teia, OPOLIEHHOrO TMOJ YIJoM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOAHOTO MaICHHUS.

HanpasneHue cKopocTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmvie padbomul

N3ydeHre HEpaBHOMEPHOTO ABMKEHHS C LEIBIO ONPEAEIECHUsS MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOWIEHUS MEXAY MYTSIMH, INPOUACHHBIMU TEJIOM 34
MIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM INPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHue IBUKEHUS LIapUKa B BA3KOU KUIKOCTH.

N3yyeHue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocutenbHOCTM  ['ammiies.  IlepBbid  3akoH  HproroHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuina. [Ipunuun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI. MaTepUanbHOU Touku. Tpernit 3akoH HeroTOHA 1711 MaTepuaabHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsbkectu. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (moxkosi, CKoabxkeHus1, kauenust). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUsl CKOIBKEHUS U cuiia TpeHus nokod. KoadduiumenT tpenus.
Cuiia cOpOTUBIIEHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH WIIU rase.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MoOMEHT CHIIBI OTHOCHUTENBHO OCH BpamieHus. llnedo cunel. YcnoBus
paBHOBeCHS TBEPAOIO Tea.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHHe UHEPLIUU.

CpaBHEHHME MACC B3aUMOJIEMCTBYIOLINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAedhOopMaliii.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U NAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbXEHUS.

VYcnoBus paBHOBeCcHs TBEPAOTo Tea. Buabpl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyenue nBuxeHUs: OpycKa 1o HAaKJIOHHOW MJIOCKOCTH.



HccnenoBanre 3aBUCMMOCTUA CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B MPYXKUHE U
pe3MHOBOM 00pa3siie, OT uX JAedopMaruu.

HccnenoBanne yCIOBHI paBHOBECHS TBEPAOTO Tela, HMEIOUIETO OCh
BpallCHUS.

Tema 3. 3axonbl cCOXpaneHusn 6 MexaHuKe

NMnynbe MaTepuanbHOW TOYKM (Teja), CUCTEMbl MaTepUalbHBIX TOYEK.
NMimynbe cuibl U W3MEHEHHE HMMIyJbca Tella. 3aKOH COXPAHEHUS UMITYJIbCa.
PeaktuBHOE IBUXKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepUaJbHOW TOUkM. Teopema 00 HW3MEHEHHH
KUHETUYECKOU YHEPTUH.

[ToTeHuunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs yIpyro
nedopMupoBaHHOM — npykuHbl.  [loTeHnmanpHast  dSHepruss Tejda  BOJM3HU
MIOBEPXHOCTH 3E€MIIH.

[loTeHuuanbHple W HENOTEHIUAJIbHBIC  CHIIBL CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CHUJ C M3MEHEHUEM MEXaHMYECKON SHEPruM CHCTEMBI TEll.
3aKOH COXpAHEHUSI MEXaHUYECKON SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpOMCTBa U MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBHXKEHHE.

[lepexon MOTEHIIMATBHON SHEPTUU B KUHETHYECKYIO U 00OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3yueHne abCOMIOTHO HEYNPYroro yjaapa € MOMOUIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3M pabOThl CHUJIBI ¢ UBMEHEHUEM MEXaHMYECKOW YHEPTUH
TeJa Ha IPUMEepE PaCTSHKEHUsSI pE3UHOBOIO JKT'yTa.

Paznen 3. MosekyisipHast u3nKa 1 TEePMOAMHAMUKA

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISPHO-KUHETUYECKOW TEOPUM U MX OMBITHOE
obocunoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BeulecTBa. MOJEIn CTPOCHHUSI Ta30B, >XUIKOCTEU U
TBEPJIBIX TEJT U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelei. Macca u
pasmepsl Mosiekyll. KonnuectBo BemectBa. [Tocrositnaas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temnepatyp
Llenbcus.



Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOPHH HJACaIbHOrO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpeaHEN KHWHETHMYECKOM SHEpPruy TEIUIOBOrO JBMKEHUs dacTtul rasza. lllkana
temneparyp KensBuna. ['azoBbeie 3akoHbBl. YpaBHeHue MenaeneeBa—Kianeipona.
3akoH /lanbroHa. M3ompoueccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mnpencraBieHUE H3O0MPOIECCOB: H30TEPMA, H30X0pa,
n3o0bapa.

TexHu4yeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OnwITHI, JOKa3bIBAIONINE JTUCKPETHOE CTpOEHHE BemecTBa, (ororpadun
MOJIEKYJ OpPraHUYECKUX COECTUHEHUM.

OneiThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Monens 6pOoyHOBCKOTO ABHUKEHHUS.

Mopens onbita [TepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJCHCTBHUS.

Mogens, HIUTIOCTPUPYIOLIas IPUPOLY AABJIEHUA ra3a Ha CTEHKH COCY/[Ia.

OnbITEl, WUIIOCTPUPYIOIIME YpaBHEHHWE COCTOSHHS UJCaIbHOTO Trasa,
M30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE WM3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TeMIIEpaTyphl BO3/1yXa B HEH.

HccenenoBanne 3aBUCMMOCTH MEXAY MapaMeTpaMU COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoouHamuku

TepmoauHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CHUCTEMBI U CIOCOObI €€ n3MeHeHus. KonudecTBo TemioThl u pabota. BHyTpeHH: s
DHEPIUsl  OAHOATOMHOIO  MJEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH NpH TEMIIONEpeaye.

[Tonsitue 00 ammabatHoM mpouecce. I[lepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKM K u3ompoleccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTropoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TernoBble  mMammHbl.  [IpuHOUNBI ~ AEHCTBUS ~ TEIUIOBBIX  MAIlWH.
[Ipeobpa3oBanusi 3HEpPrUM B TEIJIOBbIX MamuHax. KoadduiueHt mose3Horo
nevictBust TerioBod MamuHbl. [{ukn KapHo u ero kosdduiueHT mojie3HOTro
JENCTBUA. DKOJIOTHYECKHE MPOOJIEMBI TETUIOPHEPTETHUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CTOpaHus, ObITOBOM XOJIOAWIbHUK, KOHAUIIHOHED.

Llemoncmpayuu

M3meHeHne BHYTpPEHHEW JYHEPrUM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM MOJ JCHUCTBHEM CXATOTo BO3/yXa, HarpeBaHue s¢upa B
JaTYHHOHU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpAL).

W3meHeHne BHyTpeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIulonepeaaye.

OnpiT Mo anuabaTHOMY pacIIMpPeHUI0 BoO3Ayxa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Monenu napoBoit TypOUHBI, TBUTATEII BHYTPEHHETO CTOpPaHus, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenue yaenbHOM TEMI0EMKOCTH.

Tema 3. Azpecammnsvie cocmoanusn eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEIIbHAsA BIIAXHOCTh BO31yxa. HacelmeHHbld map. YaenbHas TEIUIOTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrainuyeckue u amopdHbie Tesna. AHU30TPONHMS CBOWCTB
kpuctaiioB. Kuakue kpuctamisl. CoBpeMmeHHble Marepuanbl. [lnaBienue u
KpUcCTaJlIu3anus. Y aeiabHas TemioTa miasienus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHu4yeckre yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUHU MOJYyUYCHHUS] COBPEMEHHBIX MaTEpHaJoB, B
TOM YHCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JIaBJIICHUHU.

Crioco0bl U3MEpPEHUs BIAKHOCTH.

HaOGmroienrie HarpeBaHus U IUIaBJICHUS] KPUCTAINTIMYECKOTO BEIllECTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3mepenne 0THOCUTETLHON BIaXKHOCTH BO3AyXa.

Paznen 4. DaekTpoauHaMHUKa
Tema 1. Inekmpocmamuxa
DJIeKTpU3alus Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BuIa JJIEKTPUUYECKHUX
3apsiaoB. [IpOBOAHUKM, OUAIEKTPUKU W TOJYHMPOBOJHUKH. 3aKOH COXPAaHEHUSA
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHsblil 31eKTpUuecKuil 3aps.
Onektpuueckoe mnone. Hanpspk€HHOCTh  anekTpudeckoro moid.  [IpuHuun



CYIEPIO3ULHNMN DJICKTPUUECKUX TOJeH. JIMHUK HanpspKEHHOCTH AIIEKTPUUYECKOTO
TOJISL.

PaGora cun  anekrpocrarnueckoro  moisa.  [lorenmuman.  Pa3HocTh
noTeHIManoB. [IpOBOAHUMKKM W JOHMIJIEKTPUKA B 3JIEKTPOCTATUYECKOM MOJIE.
JudnekTpuyeckas NpOHULAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTop. DIeKTPOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

TexHuyeckne yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHUE: SIEKTPOCKOT,
ANEKTPOMETpP, DJIEKTPOCTATHUYECKash 3alllMTa, 3a3€eMJICHHE B3JIEKTPONpUOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTpyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIHII IEUCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TMOJIE 3aPSKEHHBIX TEII.

[IpOBOJTHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuyeckas 3anuTa.

JIMPAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IUIOCKOrO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U TUIJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAaHUS JJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. Y AEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenna. MoniHoCcTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIXKYIIAasi CHJIa U BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3akon Oma 15 MOJTHOM (3aMKHYTO#) 35iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHUeE.

DJIEKTpOHHAsT ~ MNPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COIMPOTHUBIICHUS METAIJIOB OT TeMneparypbl. CBEpXIPOBOAUMOCTD.

DneKkTpuuecKuil TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX MTyYKOB.

[TonynpoBOJHUKHY. Cob6cTBeHHas U pUMeCHast MIPOBOJANUMOCTh
noTynpoBogHUKOB. CBoiicTBa p—N-nepexonaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKHA TOK B pacTBOpax M  pacCIUIaBax  JJIEKTPOJIUTOB.
DNEeKTpoIuTHYECKas: AUCCOIUALIUSL. DIEKTPOJIH3.



DIIEKTpUYECKH TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJBTMETP, PpEOCTAT, HCTOYHUKHU TOKa, OJIEKTPOHArpeBaTelIbHbIC MPUOOPHI,
3JIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIN U0,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYTIPOBOJHUKOBBIN AMO/I, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHune CUilbl TOKA U HaIpSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IH TTOTIEPEYHOTO CEUYEHHS M MaTepuaa.

CMelaHHOe COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wW3MepeHue >IEKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBHCHUMOCTh COIPOTHUBJICHUS METAJJIOB OT TEMITEPATYPBHI.

[IpoBOAMMOCTE IIEKTPOIUTOB.

HckpoBoui pa3psia ¥ MPOBOJIUMOCTb BO3yXa.

ODHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuyeckuii sxcnepumenm, nabopamopmsie padbomul

N3ydeHne cMENIaHHOTO COEMHEHHS PE3UCTOPOB.

N3MepeHune 3JIeKTpOABHKYIIEH CHUIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

HabGnronenue snekrponusa.

MesxknpeaMeTHbie CBSI3H

N3yuyenue kypca ¢usznuku 0a3oBoro ypoBHsA B 10 kiacce OCylIECTBISETCS C
Y4ETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
ounosnoruu, XuMuH, reorpady U TEXHOJIOTHH.

Meocnpeomemuvle nonsmusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIM (DaKT, runore3a, (unyeckas BEIUYMHA, 3aKOH,
TeopHs, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEWHass (QyHKIuS,
napabona, runepbosia, uxX rpa@uKu U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKIIUH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJUHAT, CJIO)KEHUE BEKTOPOB.

buonocua: mexannueckoe ABM)XKEHHE B KMBOM mpupoje, auddysus, ocmoc,
TEII000MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEpPEIaud, TEIIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBJICHHS B dKUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIpHAsi Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEN, JKUAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJLIOB, AJIEKTPOJMTHYECKAs IMCCOLMALNSA,
rajabBaHHKaA.

l'eoepacghus: BIaXXHOCTh BO3/lyXa, BETPhI, 0ApPOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4E€T TpEHHS B TEXHUKE, MOJIIWIIHUKH, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET WU JPYTue), IBUTATEIb BHYTPEHHETO
CropaHus, naponas TypOuHa, OBITOBOI XOJOAUIBHUK, KOHAULUOHEP, TEXHOJIOTUN
MOJIyYEHHUSI COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCIIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHAIPEBATEIbHBIE puOOPHI,
3JIEKTPOOCBETUTENIbHBIE PUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3znen 4. JaekTpoauHaAMHUKA

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUSA

[loctossHHBIE ~ MarHUTHL.  B3auMMOIENCTBUE  TMOCTOSAHHBIX  MAarHWTOB.
MarautHoe mnone. Bexkrop MarmuTHOM uHAyKuuu. I[IpuHomn cynepno3unuu
MAarHuTHBIX noJsied. JInHMKM MarHuTHOM WMHAYKIWU. KapThHa JUHWUNA MarHUTHOM
WHIYKIHH TOJIA IOCTOSSHHBIX MarHUTOB.

MarauTHoe T10Ji€ TPOBOJHMKA C TOKOM. KapTuHa JIHMHUH HWHIYKUUAH
MAarHUTHOTO TOJISI JJIMHHOTO MPSIMOTO NMPOBOJHUKA M 3aAMKHYTOTO KOJBLEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoieiicTBre NpOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HallpaBJICHHUE.

Cuna Jlopenna, e€ MoayJib U HampaBiieHUE. [[BH>KeHHE 3apsHKEHHOW YacTULIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuibl Jlopenua.

SIBiieHME DNEKTPOMArHUTHOM MHAYKIMU. [IOTOK BEKkTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJBIXKYILAs Cuia HWHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOMW
nnaykuuu dapanes.

BuxpeBoe nsnekTpudeckoe moje. DIEKTPOABWKYILNAS CHJIA WHAYKIAU B
IIPOBOJIHHUKE, IBUKYIIEMCS TOCTYIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHIAYKLIMH. OJIEKTPOJABIXKYIAs Cuiia
CaMOUWHIYKIIUH.

DHEeprusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TMOCTOSHHBIE
MAarHuThbl, 3JIEKTPOMArHUTHI, DJIEKTPOJABUIATENb, YCKOPUTEIU SJIEMEHTAPHBIX
YacCTUIl, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MAarHUTHBIM ITOJIEM.

JIvHUYM MHIYKUWKA MAarHATHOTO TIOJIS.

B3aumopenicTeue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME 3IEKTPOMArHUTHON UHIYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKIAH OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3ydyeHrne MarHuTHOTO TOJIsl KATyIIKH C TOKOM.

HccnenoBanne NeUCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanne sSBIEHUS 3JIEKTPOMAarHUTHON MHIYKIWH.

Pasnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u In1eKmMpoMAZHUMHbIE KOJ1€0AHU

Konebarensnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonuyeckue konebanus. [lepuon, vacrora, ammiutyaa U ¢asza KojeOaHUMU.
[IpyXVHHBIN MasATHUK. MaTeMaTH4eCKUM MasTHUK. YPaBHEHHUE TapMOHHUYECKHUX
koneOanuii. [IpeBpailienre HEPrun MPU rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiii kKOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJEOaHUS B
UJCATBHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHHUYECKUMU U
AJIEKTpOMarHuTHeIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTHH B UJCATBLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyXarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyK/I€HHbBIE 37IEKTPOMAarHUTHBIE KOJICOaHUS.

[lepemennsblii TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYJHOE W JICHCTBYIOIIEE 3HAUCHHWE CHUJIbI TOKA U
HaIpPSHKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepeaadya U NOTPEOICHUE BIEKTPUUECKOM
SHEPTUH. DKOJOTMUYECKUE PUCKU MPHU MPOU3BOJICTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.

TexHudyeckre YyCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DJICKTPUUYCCKUM
3BOHOK, T€HEPATOP MTEPEMEHHOTI0 TOKA, IMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTenbHON CHUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



Habnronenue 3aryxarommx KojieOaHUi.

HccnenoBanne CBOWCTB BBIHYKJICHHBIX KOJICOAHU.

Ha6nronenue pesonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCHMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mMocCienoBaTENbHOM COEIMHEHMHM PE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3JIEKTpONepeIayn.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

HccnenoBanue 3aBUCMMOCTH TEPHOJA MaJbIX KOJIEOaHHM rpy3a Ha HUTH OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBaHne NEpPEMEHHOr0 TOKa B LENM W3 IOCJIEI0BATENbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHus U JiuHa BoJIHBL. [lomepeyHble W TPOJOJIBHBIE BOJHBI.
HUuTtepdepenims u nuppakiuus MeXaHU4eCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MpEeIOMIICHUE, MOJspu3anus, TuQpaKus,
uHTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 351eKTpOMarHuTHHIX BOJH. [IpuMeHeHHe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeAeBUAEHUS. Pagnonokanus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEbI.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBas IMAarHOCTHKAa B TEXHUKE M MEJIULIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TeaehoH, CBU-nieup.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTpaHEHNE MONEPEYHBIX U TPOIOJIbHBIX BOJIH.

Koneobmromieecs Tea0 Kak MCTOYHUK 3BYKa.

HabGnronenue oTpaxeHus: U NpeJoMIIEHUS] MEXaHUYECKHUX BOJIH.

Habmonenue nnrepdepeHnnu u 1udpakiiny MEXaHUYeCKUX BOJH.

3BYKOBO pE30HAHC.

HabGnionenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYIOW M
4acTOTOM KOJeOaHU.



HccnenoBanre  CBOMCTB  DBJEKTPOMATrHUTHBIX  BOJIH: OTpa’KEHHUE,
pesioMIICHUE, Ospu3aius, AudpaKius, nHTephepeHITHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMosMHENWHOE pacnpoOCTPpaHEHUE CBETA B
OHOpOIHOM cpene. JIyd cBera. TOUECUHBIM UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi ceta. [locTtpoenue n3oOpaxeHuil B
IJIOCKOM 3€pKalie.

[Tpenomienue cBera. 3aKOHbBI MIPEIOMIICHUS CBETA. AOCOJIIOTHBIN MMOKA3aTeNb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenbHbI yroJl IOJHOIO
BHYTPEHHETO OTPAKCHHUSI.

HMucnepcus cseta. CiioxHbIN cocTaB 0eoro ceera. LBer.

CobOuparomue W pacceuBaronide JUH3BL. ToHKas auH3a. DOOKycHOe
paccTosiHUE W ONTHYecKas cuiia TOHKOW JuH3bl. [locTpoenue uzobOpaxeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JABAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHUMYMOB B HMHTEp(EpeHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuusa cBera. JudpakiuonHas pemérka. YclIoBUEe HaOIIOJCHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU TNAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapat, TPOSKIMOHHBINA ammapar, MHKPOCKOM, TEJIEeCKOI, BOJOKOHHAS
ONTHUKA, TUPPAKIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsaMoNMHEWHOE PpAacCHpPOCTPAHEHUE, OTPAKEHHE U TMPEIOMIICHUE CBETA.
OnTuueckue nprudopBkI.

[TonHOE BHYyTpEeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne CBOMCTB U300paKCHHM B JTMH3AX.

Mojienu MUKpPOCKOIIA, TEJIECKOIIA.

HaoGmronenne nuatepdepeHnm crera.

HaGmronenne nudpakiuu cBera.

Habnronenue aucnepcuu cBeTa.

[TonyueHue cuekTpa ¢ MOMOUILIO PU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBLIO0 TUPPAKIIMOHHON PEIIETKH.

Habmronenue noiasipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3Mepenune rnokasarens NpeioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu ceera.

Pa3znes 6. OcHOBBI cIeUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH

['panuubl  NTPUMEHMMOCTHM  KJIacCMYecKorm  MmexaHuku.  [locTynarsl
CIIEHMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOZYJISI CKOPOCTHU
CBETa B BaKyyM€, IPUHILIUI OTHOCUTEIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpaLICHUE
JUTVHBL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b Macchl € SHEPrUEd U UMITYJILCOM PESTUBUCTCKOM YaCTULIBI. DHEPruUs
MOKOSI.

Pasznes 7. KanToBasi pusuka

Tema 1. dnemenmovt K6aHMOBOU ONMUKU

®oronsl. ®opmyna [lnaHka cBsi3u 3Heprun GOTOHA C €r0 YaCTOTON. DHEPrus
¥ UMITyJIbC (POTOHA.

OTtkpeiTre u uccienoBanue Goroaddexra. Onbitel A. I'. CToneroBa. 3aKOHBI
dotordhdexra. YpaBuenue DiHmTeitHa s doTtoddpdekra. «KpacHas rpanunar
dboTorddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuuecknue yCTpONCTBA W MPAKTHUECKOE TNpPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, CoTHEUHAas OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®otor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeENTHETO (oToddekTa.

CBeToauo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -YaCTHIL.
[ImanerapHas Mogmenp aroma. lloctynater bopa. U3nyduenune u mornomnieHue
(GOTOHOB MpU Mepexo/ie aToMa C OJHOTO YPOBHSI SHEPrHMHM Ha Jpyroil. Bumisl
criekTpoB. CIIEKTp ypOBHEU SHEPTUU aTOMA BOAOPO/IA.

BosHoBBIE cBOMicTBa yacTull. Bonnel ne bpoinsa. KopnyckynsspHo-BOIHOBON
JTyau3M.

CHIOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHudyeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPaIbHBIMN
aHau3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Monens onbita Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHelyaThIX COEKTPOB U3TYyUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

Habmronenue nuHeyaToro CekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pe3zepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOTO u3iMydeHus. CBoiictBa anbda-, Oera-, ramMma-u3IydeHHs.
Bimsinue paguoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
MBanenko. 3apsag sapa. Maccosoe unciio sapa. M30Tormsl.

Anb(a-pacnaa. ODNEKTPOHHBI W MO3UTPOHHBIM Oerta-pacman. ['amma-
U3JTy4YeHHE. 3aKOH PaJIMOaKTUBHOTO pacaja.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. Jledext maccer spa.

SnepHble peakuuu. JleseHue U CUHTE3 s1ep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
SIEPHON SHEPrETUKHU. DKOJIOTUUECKNE ACTIEKTHI IAEPHON YHEPTETHUKH.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

Mertoabl HAOJIIOACHHS ¥ PETUCTPALIMK SJIEMEHTAPHBIX YACTHIL.

®dyHIaMeHTaJabHble B3aUMOACHCTBUSA. EAMHCTBO PU3nyecKkoi KapTUHBI MUpA.

TexHu4yeckre yCTpOHWCTBA U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Buiibcona, simepHbIii peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuéTuMK MOHU3NUPYIOLINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpeKOB 4acTHUI (MO TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI aCTPOHOMUM U ACTPOGU3ZUKH

Dtanbl pa3BuTHs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bupn 3Bé3gHoro Heba. Co3Be3gus, SpKHe 3BE3NBI, IUIAHETHI, MX BHIMMOC
JIBHKCHHE.

ComnHeyHnas cucTeMa.

Connue. ConHeunast akTUBHOCTh. Mcrtounuk sHeprunm ConHI@ U 3BE3.
3BE3/71bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHeKTpadbHBIM Kiacc —
CBETUMOCTB». 3BE3/IbI TJIABHOW ITOCJICIOBATEILHOCTH. 3aBHCHMMOCTH «Macca —
CBETUMOCTBY» JJIsi 3BE3] TJIABHOW TMOCJEA0BATEIHLHOCTU. BHYTpeHHEE CTpoeHue



3BE31. COBpEMEHHBIC MPEJACTABIEHUS O MPOUCXO0XKACHUH U 3Bomonuu CoJHIa U
3BE3/1. DTaIbl )KU3HU 3BE3].

Muieunsiii I[IyTe — Hama T'anmaktuka. [lonmoxenune u aBwxkeHue CosiHIA B
INanaxktuke. Tunel raakTuk. Paguoranaktukyu u kBaszapbl. UEpHBIE ABIPHI B AApax
rajaKkTHK.

Bcenennas. Pacmpennie Beenennoit. 3akon Xa06a. Pazberanve rajiakTuk.
Teopus bonpmoro B3peiBa. PeTMKTOBOE U3ITyUYeHHUE.

Macmrabnas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménupie mpobsieMbl aCTPOHOMUM.

Vuenuuecxkue nabooenus

HabGmronenuns HeBOOPYXKEHHBIM TJIa30M C MCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUH I ONIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3us1 CEeBEepHOro NoJyapus U ipKUe 3BE3/bI.

HaGmonenus B Teneckon JlyHbl, miianet, Mieunoro Ilytu.

O0o01maroiee NOBTOPEeHUE

Ponp Qusuknm © acTpoHOMHHM B 3KOHOMHYECKOM, TEXHOJOTHYECKOM,
COIIMAJIbHON M ATUYECKOM cepax NesTeTbHOCTH YEeJIOBeKa, POJib U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUM Hay4yHOM KapTUHE MHUPA, pOJib (U3HUUECKOU TEOPUHU
B (OpMUpPOBAHMM TMPEACTABICHUN O (PUIMUECKON KapTUHE MHpPA, MECTO
(bu3UYECKON KapTUHBI MUpaA B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTaBJICHUH O TIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuyenue kypca ¢usuku 0a30Boro ypoBHa B 11 kiacce ocylecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMH MATEMATHUKH,
ounosnoruu, XuMuH, reorpaduy U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C WU3YYEHHUEM METOJIOB HAYYHOTO
MO3HAHUSA: SIBICHUE, HAy4HbIA (akT, rumore3a, (u3MyecKkas BEIMYMHA, 3aKOH,
Teopusi, HAOII0ICHHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIETh, U3MEPECHUE.

Mamemamuka: pemIEHHE CHCTEMBbl YpPABHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIIUA: CUHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJECTBO, BEKTOPHI U MX IMPOEKLIHWH HA OCHU KOOPIMHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMH, NPU3HAKH TOJ00MS TPEyTroJbHUKOB,
OTIpeICNICHHE TUIOMIAU TIIIOCKUX (UTyp U 00BbEMA TEll.

buonocusn: >nexTpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JBWKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, NCUCTBUE
paauanyvy Ha )KUBbIE OPraHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIIMYECKAsI CTPYKTypa TBEPABIX
TEI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKU, CHEKTPaTbHbBIN
aHaJus.



l'eoepaghus: MarHWUTHBIE TIOMIOCAa 3€MJIM, 3aJ€KA MArHUTHBIX PV,
dboTochEMKa 3eMHOM IMOBEPXHOCTH, IIPEACKA3aHUE 3EMJICTPSICCHHM.

Texnonocus: NWUHUM DJIEKTpPONEpenay, TIEHEPATOP NEPEMEHHOTO TOKa,
JJIEKTPOJBUTaTENb, WHAYKIIMOHHASA II€4b, pajap, PaJIUuONPUEMHHUK, TEIEBU30P,
anteHHa, teiedoH, CBYU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
CoJIHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «Du3nuka» Ha YPOBHE CpPETHEro 0O0IIero
obOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECICUHUTH JTOCTHXKCHHE CIIECTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIm4HOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOTO npenMera «Dusmka» TOJHKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCA PYKOBOACTBOBATHCS
c(hOpMUpPOBAHHOW BHYTPEHHEH MO3ULMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAllUM, TO3UTHUBHBIX BHYTPEHHHUX  YOCXKICHHUI, COOTBETCTBYIOIINUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOIECCE PEAU3ALNNA OCHOBHBIX HANpPaBICHUN
BOCIUTATENIBHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaOIIEeTocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaXIAHCKOIrO
00111ecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIUY;

YMEHHE B3aUMOJICIICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOU I€SITETbHOCTH;

2) NaTPUOTHYECKOTO BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOMN WJICHTUYHOCTH,
MaTPUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTU YYEHOT0;

OCO3HAHME JINYHOTO BKJIAJ]a B MIOCTPOEHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA,
npuUCyLIero (pU3nYecKoi HayKe;



5) TPy10BOT0 BOCTIMTAHUSI:

WHTEPEC K pa3uyHbIM cdepaMm MnpodhecCHOHANBHONU IESTENHHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oyyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(GU3HKY HA IPOTSHKEHUN BCEH KU3HM,

6) 3K0JIOrNYecKOro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh JKOJIOTHUECKOW KYJIbTYphI, OCO3HaHUE TJI00aIBLHOTO
XapaKTepa KOJOTUYECKHUX MPOoOiIeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HaHMS LEJIe YCTOMYUMBOIO Pa3BUTHSI YEJIIOBEYECTBA,;

pacCHIMpEeHHUE OMbITa JEATEILHOCTH SKOJOTUYECKON HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOPMHUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HaHWE IIEHHOCTH HAay4YHOW JESITeNIbHOCTH, TOTOBHOCTH B IpoOIlecce
U3ydeHUsT  (QU3WKHA ~ OCYIISCTBJIATHL  NPOSKTHYID M HCCIEAOBATEIIbCKYIO
NEeATENHHOCTh HHIMBUIYAIBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUSA
ba3oBble Jiornueckue JeMCTBHA:
CaMOCTOSITeNTbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LEMU JCATENIBHOCTH, 33JaBaTh MMAPAMETPbl U KPUTEPUU HX
JIOCTIDKCHMUS
BBISIBISITh  3aKOHOMEPHOCTH M TNPOTHUBOPEYMSI B  PACCMATPUBAECMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabatrhiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ YUYETOM aHaIM3a MUMEIOIIUXCS
MaTEpPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUM JIESITECIBHOCTH;
KOOPJAVUHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  peaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHUCTBUS,
pa3BUBATh KPEAaTUBHOE MBIIUICHUE MTPU PEIICHUHN KU3HEHHBIX TTPOOJIeM.
Bba3oBble ucciieaoBareabCKHe AeiicTBUS.
BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIFOUYEBBIMU MOHATUSMU M METOAAMHU
(bu3HUECKON HAyKU;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIBCKON U MPOCKTHON ACSITENbHOCTH
B o0Osactu (pu3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJEP)KaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BJAQJIETh BHUAAMU JEATEIBHOCTH 110 TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTaliy, MPeoO0pa3OBaHUI0 W MPHUMEHEHHUIO B Pa3iIHYHBIX Y4YeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00y1acTu (HU3UKH;

BBISIBJISITH  IPUYMHHO-CIICACTBCHHBIC CBSI3M W aKTyallM3UPOBATh 3ajady,
BBIJIBUTATh THUMOTE3y €€ pelIeHHs, HaXOAWTh apTryMEHTHhI I J0Ka3aTelbCTBa
CBOUX YTBEPKICHHM, 3a/1aBaTh MApaMETPhbl K KPUTCPUHU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJE PEIICHUS 3aJa4d  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyIUpoBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOM
NESATETHHOCTH, B TOM YHCIIC TIPU U3yYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

yMETh TICPEHOCUTHh 3HaHWUsA 1O (QHU3UKe B MPAKTHYECKYyl0 001acTh
KU3HEACSITEILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BEIJIBUTATh HOBBIC UJICH, TIPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI;

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE ATbTePHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH TMOJIyYCHUs WHGOPMAIUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATH TOWCK, aHaJH3,
CHUCTEMATHU3AINI0 W WHTEPHIPETAlni0 WH()OpPMAIMU pa3IWYHBIX BUAOB U (popMm
IIPE/ICTABIICHNUS,

OIICHUBATh JOCTOBEPHOCTh MH(POPMAIINH;

UCIIOJIB30BaTh  CpeJCTBa WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEUICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX
3aja4 ¢ CoOONIOIeHHEM TpeOOBaHMN JPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTHEHBI, pECypcocOepexeHusi, TMpaBOBbIX M OJTUYECKHUX HOPM, HOPM
UHGOPMAITMOHHOH 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DPU3MUECKOTO COJEpKaHUs B PasIUYHBIX (opmarax c
y4€TOM Ha3zHAYCHUS MHPOPMAIMH U [EIEBON ayAUTOPHUH, BHIOMPAs ONTUMAIIBHYIO
dbopMy TIpeICTaBICHUS U BU3yaTH3aIUH.

KoMMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIEe YUueOHbIE 1eliCTBUA:
OCYHIECTBIISATh  OOIIEHWE Ha YypokKax (U3MKK U BO BHE-YPOUHOU
NEATENBHOCTH;



pacmo3HaBaTh TMPEANOCHUTKH  KOH(MIUKTHBIX CUTyalliidi W CMST4aTh
KOH(DIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEACTB;

MOHUMAaTh W MCIIOJb30BaTh MPEUMYILIECTBA KOMAHIHON M WHIUBUIYAJIbHOU
paboThI;

BBIOWPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&€TOM O0OIUX
WHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh €M  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacmpenensiaTh poiad ¢ Yy4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh PpPe3yJIbTaThI
COBMECTHOU paboTHhI;

OIICHMBAaTh KAaue€CTBO CBOEr0 BKJIAJa M KaXXJOTO yYacTHUKA KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBIE NPOEKTHI, OLECHUBATH HAEU C TO3UIUMHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE TIOBEJECHHUE B PAa3JIUYHBIX
CUTYaIIUsX, IPOSBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHBIC YHUBepCaJbHbIe y4eOHbIe 1eiicTBUA
Camoopranusanus:

CaMOCTOATENIbHO OCYILIECTBISATh MO3HABATENbHYIO AESITENBHOCTh B 00JACTH
(GU3MKM W acCTPOHOMHUH, BBISBIATH MNPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHEBIC 33/]a4H;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEIICHUs PacdyE€THBIX U KaueCTBEHHBIX
3aJ1a4, IJIaH BBINOJIHEHUS MPAKTUYECKONH paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TPENIOUTEHHH;

JlaBaTh OLIEHKY HOBBIM CHTYaIUsIM;

paciupsTh paMK{ yu4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieNnaTh OCO3HAHHBIM BBIOOp, apryMeHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OILICHUBATbH MTPHOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO H3PYAMIMH B 00JacTH
(U3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJIEKT:

JlaBaTh OILIGHKY HOBBIM CHUTYAIlWsIM, BHOCUTh KOPPEKTHUBHI B JESATEIHHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh HABbIKAMU  TO3HABATENbHON  pedrexkcun Kak  OCO3HaHUs
COBEpIIAEMbIX JEHCTBUII M MBICIUTENbHBIX IPOLIECCOB, HMX PpE3YyJbTaTOB U
OCHOBAaHMUII;



WCIIOJIB30BaTh MPUEMBI pe(pIIEKCUH IS OLICHKU CUTYaIllH, BEIOOpa BEPHOTO
pelIeHuUs;

yMETh OIIEHUBAaTh PHCKH U CBOCBPEMEHHO NPHHUMATH PEIICHUS M0 UX
CHUKECHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TMPH aHAIM3E pPe3yIbTaTOB
e TENHHOCTH;

MPUHUMATh ce0sl, MTOHUMast CBOU HEJOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTHX TpH aHaIu3e pe3yIbTaToB
NEeSATENHHOCTH;

MPU3HABATH CBOE MPaBO ¥ MPABO APYTHX HA OMIHOKH.

B mporecce noctmkeHusl TMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI
no Qu3nuKe s YpOBHS cpeaHero oOmero oOpa3oBaHUS Yy OOYy4aromuXxcs
COBEPIIICHCTBYETCS OMOIMOHAITEHBIH MHTEIUICKT, MIPEITOJIar AFOTIIHIA
c(hOpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIIEHOE
COCTOSIHHE, BUJIETh HAMPABICHUS PA3BUTHUSI COOCTBEHHOW AMOITMOHATILHON CQEPHI,
OBITh YBEPECHHBIM B ceOe€;

CaMOpETYyJINPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aIalnTHPOBAThCA K
AYMONMOHATILHBIM U3MECHECHHSIM U TIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAINH, BKIIOUYAIOMICH CTPEMIICHUE K JOCTIKCHHIO TEIH U
yCIeXy, ONTUMHU3M, HHHUIIMATUBHOCTH, YMEHHE JIEHCTBOBATh HCXOJS W3 CBOHX
BO3MO>KHOCTEH;

OMIIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MOHUMATh AMOIIMOHATIBLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €T0 TIPH OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CITIOCOOHOCTH BHICTPAUBATH OTHOIIICHHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peiiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce mpeaMETHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU H
TE€XHOJIOTUH, B MPAKTUYECKOU JAEATEIBHOCTH JIOJICH;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3HUECKUX MOJIEICH:
MaTepHalibHasi TOUKa, MHEPIUMaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIO,
WJICATIBHBIN Ta3, MOJIEJIM CTPOEHUS Ta30B, )KUIAKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU pelieHur PU3NUECKUX 3a/1ay;



pacrnio3HaBaTh (pu3uyecKue SBICHHS (MPOIECCHI) U OOBICHATh MX HA OCHOBE
3aKOHOB MEXAHMKHU, MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH CTPOCHMS BELIECTBA U
JIEKTPOJUHAMUKHI:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBUKEHUE, CBOOOJIHOE IMaJeHue TeJ, IBUKEHUE [0 OKPYKHOCTH, HHEpLus,
B3auMojielicTBue Tel, nuddy3us, OPOYHOBCKOE JBHKEHUE, CTPOCHUE >KUIAKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl IPU HArPEBAHUU (OXJIAKIEHUH ), TEIIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAILMUs, IUIABJIIEHHE, KPUCTAJUIM3alus, KUIIECHUE,
BJIQYKHOCTH BO3/yXa, MOBBIIICHNUE IaBJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBSI3b MEXKIy IapaMeTpaMu COCTOSIHMA Tra3a B HM30Ipolieccax,
AIIEKTpU3ALUs TN, B3aUMOACHCTBUE 3apSA/I0B;

ONHCHIBATh MEXAHWYECKOE IBUKEHHE, UCIONIb3Yys (PU3MUECKHe BEIUYUHBI:
KOOpJIMHATa, MyTb, NEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC TeJla, KUHETUYeCKasi DHEeprusi, MOTCHIIMAIbHAS DHEPIrusi, MEXaHHUecKas
paboTa, MexaHW4YecKass MOIINHOCTh; NpPH OINUCAHUU NPaBUIBHO TPaKTOBAThH
(U3HYECKUIT CMBICT MCHOJb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS M €IUHHIIBI,
HaxXoAUTh (OPMYJIbI, CBA3BIBAIOIINE AHHYIO (PU3UYECKYIO BEIMUUHY C JAPYTUMU
BEJTMYMHAMU;

ONMKCHIBATh M3YyUYEHHbIE TEIUIOBBIE CBONCTBA TEI M TEIJIOBBIC SIBJICHMS,
UCTIONIb3Yysl (U3MYECKUE BEJIMYUHBI: JaBl€HHE Ta3a, TeMIlepaTypa, CpEeaHss
KMHETHYECKasi SHEPIUsl XaOTHYECKOr0 JIBUKEHUS MOJIEKYJI, CpEIHEKBaJApaTUIHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, padbora rasa,
KOA((DUIIMEHT TMOJIe3HOTO JEWCTBHS TEIJIOBOTO JIBUTaTessl; MpHU OMUCAaHUU
OpaBWIBHO TPaKTOBaTh (U3UYECKUH CMBICT MCHOJB3YEMbIX BEJIWYUH, HX
0003HauUeHHA W EAUHUIBL, HAXOAUTh (OPMYJbI, CBS3bIBAIOLIME JAHHYIO
(pU3HYECKYIO BEIUUUHY C JPYTUMH BEINYNHAM;

ONKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUYECKHE
SBJIEHUS (IIPOLIECCHI), UCIIOB3Ysl (PU3NUYECKUE BEIUUYMHBL: DJIEKTPUUECKUN 3apsl,
AIIEKTPUUYECKOE T0JIe, HANPSHXKEHHOCTD TMOJISI, MOTEHIIMAJ, pa3HOCTh MOTEHIIUAJIOB;
OpU ONHCAHMM TMPABWIBHO TPAKTOBAaTh (PU3UYECKHM CMBICI HCIOJIb3yEMBIX
BEJIMYMH, MX OOO3HAUCHHUS U EAWHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOILINE
JTaHHYI0 (PM3UYECKYIO BEJIMYHUHY C APYTHUMH BEJIMUYUHAMY,

aHAJIM3UPOBATh (PU3UYECKHE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHLMUIBL: 3aKOH BceMupHoro tsrotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXpAaHEHUsl MEXaHWYECKOW DSHEpPruM, 3aKOH COXPAaHEHUs MMIIYJIbCa,
OPUHIUI CYNEPIO3ULUA CHJI, NPUHLUI PABHOMNPABHUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYK) TEOPUIO CTPOCHMS BEIIECTBA, TIa30BbIE
3aKOHBI, CBS3b CPEIHEN KMHETUUYECKON PHEPrUM TETIOBOTO JIBUKEHUS MOJIEKYII C
aOCOJIIOTHOM TeMmepaTypoH, MEepBhIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHUS
IIEKTPUYECKOr0 3apsia, 3akoH KylloHa, mpu 3TOM pas3iinyaTh CIOBECHYIO



(GbOopMyIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIOBUS (TPaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE TMPUHIMIBI JEHCTBUS MAaIlMH, HOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MAaCHOTO HCIIOJIb30BAHUS B
TOBCETHEBHOM KU3HH;

BBIMIOJHATh JKCHEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU W
IPOLECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEpPEHHUH, MpPU 3TOM
dbopMmynupoBath MnpobieMy/3amadyy M TUIOTE3y Y4eOHOro HJKCIEepPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEJIOKEHHOTO OOOpYyAOBaHUS, MPOBOAUTH OMBIT U
bopMyIIHpPOBATH BHIBOJIHI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIUYHH, IPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUsT M HCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH TOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PHU3UYECKUMH  BEIUYMHAMH  C
UCTIOJB30BAaHUEM TMPSMBIX HM3MEpPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcupoBaTh pe3yJabTaThl MOJYUYEHHOM 3aBUCHUMOCTH (U3NYECKUX BEIUYUH B
BU/JIe TaONIUIl U TpaUKOB, AeNaTh BEIBOBI MO pe3yIbTaTaM UCCIIEeI0BaHMUS;

coboaaTh npaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIETOBAHUI B
pamMkKax y4eOHOTO DSKCIepUMEHTa, Y4eOHO-MCCIEIOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1TaOOPaTOPHOTO
000py1I0BaHUS;

pemiath pacu€THhIE 3a7aud C SIBHO 3aJaHHON (U3MUYECKOW MOJENbIo,
UCTIONB3YS (hU3MUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOUMBbIE JUIsl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHWBATh PEATbHOCTh
MOJTy4YE€HHOTO 3HauUeHUs (PU3NYECKOM BETNUHHBI;

pelaTh KaueCTBEHHBIE 33/1a4: BHICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO
IIETIOYKY PacCyXJICHUH C OMOpOH Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH |
dbu3nYecKue sIBJICHNUS,

UCTIONBb30BaTh  MpPH  pEIIEHWH  ydeOHBIX  3aJad  COBpPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTHH JIJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIITU
¥ TIPEJICTAaBJICHUSI y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, TOJTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTyIaeMyt0 HHPOPMAITHIO;

PUBOUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apYOECKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW JKWU3HU
JUIsl o0ecriedeHus: 0€30NaCHOCTH MPU OOpaLIEHUU ¢ MPUOOpaMu U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOIECHUS HOPM JKOJIOTHIECKOTO
MOBEJICHUS B OKPYKAIOUIEH CpeIE;

paboTatb B TIpYIIEe C BBIIOJHEHUEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbI, pPalMOHAIBHO pacHpeAcssiTh O00S3aHHOCTH U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSIX, aJ€KBATHO OICHUBATh
BKJIQJ] KQXJI0OTO U3 YYACTHUKOB TPYIINbI B PEHICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKON HEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
bu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIeei:
TOYCUHBINA AICKTPUUYECKUN 3apsifl, Iyd CBETa, TOUCYHBIN UCTOUYHUK CBETA, si/epHas
MOJIEJIb aTOMa, HYKJIOHHAss MOJIEJh aTOMHOTO Sifjpa MpU PEIICHUU (PU3UIECKUX
3aj1ad;

pacro3HaBath (PU3NYECKHUE SIBJICHUS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB DJICKTPOJIUHAMUKHN U KBAHTOBOW (DM3UKH: JIEKTPUUECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHWUTHasE WHAYKIUSA, JCHUCTBUE MAarHUTHOIO TOJiA Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMAarHUTHBIC KOJeOaHWs U
BOJIHBI, MPSMOJIMHENHOE pPACHPOCTPAHEHUE CBETA, OTPa)XKEHUE, MPEIOMIICHUE,
untepdepennus, audpakius W MOJApU3aAlMSg  CBETa, JUCIEPCUST CBETa,
dbotornexTpuueckuit 3pdext (pororddekT), cBeTOBOE NaBieHUE, BOSBHUKHOBEHUE
JUHEWYATOro CHEKTpa aToMa BOJOpPOJd, €CTECTBEHHAass W HCKYCCTBEHHAas
PaINOaKTUBHOCTE;

ONUCHIBAaTh M3YUYECHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MaArHUTHBIE,
ONTUYECKHE,  AJCKTPUUYECKYI0  MPOBOJUMOCTh  Pa3JIUYHBIX  Cpela) U
AJIEKTPOMArHUTHBIE SIBJIEHUS (MIPOIIECCHI), HUCIHONB3YysSd (PU3NUEeCKUue BEIUUUHBI:
AIEKTPUYECKUI 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HAMNPSHKEHUE, JICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, SJEKTPOJBIDKYIAs CWia, paboTa TOKa,
WHIYKIMST MarHUTHOTO TMOJisi, cwia Awmmepa, cuia JlopeHna, WHIYKTHBHOCTb
KaTYIIIKH, SHEPrus JJIEKTPUYECKOr0 M MAarHUTHOTO TOJIeH, MEepuojJ M YacroTa
KojeOaHuii B KoyeOaTeIbHOM KOHType, 3apsj W CHJia TOKa B MHpolecce
TApMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSHUE U
ONTHYECKasi CWJa JIMH3bI, MPU OMHCAHUM MPABUIBLHO TPAKTOBaTh (U3UUECKUIN
CMBICJ HCIIOJB3YEMBIX BEJIMYMH, HMX OOO3HAYCHUS U €JWHUIIBI, YKa3bIBaTh
dbopMmyIibl, CBS3bIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIMYMHY C JIPYTUMHU
BEJINYMHAMU;



ONUCHIBATh H3YyYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCH, HUCIOIb3YS
¢dbu3nuecKre BEIMYMUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JUIMHA BOJHBI H
4acToTa CBETa, PHEPTUs M UMITYJIbC (DOTOHA, IEPHUO/] MOTypacnaa, YHEPTUs CBS3H
aTOMHBIX SIZIEp, NPU OMUCAHUM TPABUIBHO TPAKTOBATh (U3UYECKUM CMBICT
UCIIOIb3YEMbIX BEJIWYUH, MX O0O3HAUEHUS U EIUHHUIIBI, YKa3bIBaTh (DOPMYIIbI,
CBSI3BIBAIONIUE JIAHHYIO (DU3WYECKYI0 BEJIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIHHBL;

aHAJIM3UPOBATh (PU3UYECKHUE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NYECKHE
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapaJlIeIbHOTO
COCIMHEHU NPOBOJAHUKOB, 3aKOH Jkoyns—J/IeHla, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIIUU, 3aKOH MPSIMOJIUHEHHOTO PaclpOCTPaHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJOMJICHUS CBETa, YpaBHeHHe OWHINTEHHA s doTtodrddexra,
3aKOH COXpaHEHUsS] HHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpaHEHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUs MacCOBOr0 yucia, moctyiatel bopa,
3aKOH PaJMOaKTHUBHOIO pacmnajia, Ipu dTOM pa3indaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHAa, €r0 MaTEeMaTHYECKOE BBIPAKEHHWE U YCIOBHS (TpaHUIBI, 00JACTH)
MPUMEHUMOCTH;

OTPEICIAThH HAMPABJICHUE BEKTOPA WHIYKIIMK MAarHUTHOTO TIOJISI TPOBOTHUKA
C TOKOM, cujibl AMnepa u cuiibl JlopeHna;

CTPOUTh W OMNHUCHIBATH M300PAKEHHE, CO37aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIEPUMEHTHl TI0 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJB30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath mpoOieMy/3aady ¢ THUMNOTE3y Yy4eOHOro HKCIEPUMEHTA,
coOupaTh yCTaHOBKY W3 TPEIJIOKEHHOTO OO0OPY/IOBaHUS, MPOBOJWUTH OIBIT U
(GbopMyIHpPOBATH BHIBOIHI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYHH, MIPU
TOM BBIOMpPaTh ONTUMAJLHBIA CIIOCOO M3MEPEHHS W HUCIIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEI0OBATh 3aBUCUMOCTH (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OPSMBIX M3MEPEHWI: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (DHUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUECKUX BEJIIMYUH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM HUCCIICIOBAHMUS;

cobroaaTh npasuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON W TPOSKTHOU
JESTETPHOCTH C HMCIOJIB30BAHUEM HM3MEPUTEIBHBIX YCTPOWUCTB U JTAOOPATOPHOTO
000pyI0BaHUS,

pemiath pacy€THhIE 3aJaud C SIBHO 3aJaHHOW (DU3UYECKOM MOJIETbIO,
WCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIAITBI, HA OCHOBE aHAJIN3a YCIOBHS 33/1a4u



BbIOMpaTh (PU3UYECKYIO MOJENb, BBIACHATH (DU3HUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOUMbIE JUIsl €€ pellleHusi, MPOBOAUTh PACUEThl U OLIEHUBATh PEATbHOCTD
HOJIyYE€HHOT0 3HaueHUsl (PU3NYECKOM BETNUHNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTHYECKU HENPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHUM C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYeCcKUe SIBJICHUS,

UCTIONb30BaTh  MpPH  pEIIEHUH  ydyeOHBIX  3aJad  COBpPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUs, UHTEPIPETALUU
U TPECTaBIICHU YYEOHOU M HAy4YHO-TIOMYJSIPHON MH(POPMALIUU, MOTYYEHHOU U3
pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOTYyYaEMYI0 HH(OPMALHIO;

OOBSCHATh MPHUHLMIBI JEHCTBUS MalIUMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO HCIOIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOIIEr0 MHpa, B PAa3BUTHE
TEXHUKH U TEXHOJIOTHU;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
Uit o0ecriedeHus: 6e30MacHOCTH MPU OOpallIEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 3J0POBbS U COOJIOJIEHUS] HOPM 3KOJOTUYECKOTO
MOBEJCHUS B OKPYKAIOILIEH CpEJIE;

paboTaThb B TIpylIne ¢ BBINOJHEHUEM pa3IMYHBIX COLHUAIbHBIX pOJIEH,
IUIAHUPOBAaTh pabOTy TIpPyHIbl, PalUOHAIBHO PpACHpPEleNsITh OOS3aHHOCTU U
IJIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMSAX, aJ€KBAaTHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIIEHHE pacCMaTpUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IIVIAHUPOBAHUE
10 KJIACC
KoangecTBO 4acoB

HaumenoBanue pa3iesioB u
TeM MPOrpaMMBbI Bcero

Ne n/mn Konrpoibnusie IIpakrnyeckue

padoThI padoThI

Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

dusuka u MCTOABI HAYYHOT'O

1.1 2
MIO3HAHUS
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 KunemaTtuka 3)
2.2 JHunamuka 7
2.3 3aKOHbBI COXpaHEHUsI B MEXaHUKE 6 1 1
Utoro mo pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMHUKA

OCHOBBI MOJIEKYJISIPHO-

3.1 . 9 1
KUHETHYECKOW TEOpHUU

3.2 OCHOBBI TEPMOAMHAMHUKH 10 1
ArperatHble COCTOSHUS

3.3 P 5

BemecTsa. Pa3oBble MEPEXObI

DJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl

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

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

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

bub6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

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

JlaTa
(paxkTHyeckan


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

Wtoro no pazneny

Pazpnen 4. JIEKTPOIMHAMMUKA
4.1 DIIeKTpOCTaTUKA

42 IToCTOSIHHBIN 2IIEKTPUYECKUN
' TOK. TOKHM B pa3iu4HbIX Cpenax

Hroro no paszneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

24

10

12

22

68

bub6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

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



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

11 KITACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/

Pazpea 1. JIEKTPOJUHAMUKA

MarnuTHO€ noje. IJ1eKTpOMarHuTHast
WHYKIUS

11

Uroro no pazgeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI

Mexanndeckue 1 SJICKTPOMAarduTHBIC

2.1
KoJIeOaHus
29 MexaHu4ecKue 1 3JICKTPOMarHUTHEIC
' BOJTHBI
2.3 Onruka

Hroro no paszneny

KoanuyecTBO 4acos

Bcero
padoThbI

11 1

11

10

24

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OCHOBBI crenualIbHON TCOpHUU

OTHOCHUTEITLHOCTH
Utoro no pazneny

Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DeMeHThl KBAHTOBOU OIITHKU

4.2 Crpoenue atroma

4 1

KonTpoJbHble

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypchl

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmnoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmnoreka [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 AP0 5

Wroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DeMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

Uroro no pazgeny 7

Paznea 6. OBOBIIAIOLIEE TIOBTOPEHUE

6.1 O06o0maroiiee MOBTOPEHUE 4
Uroro no pazgeny 4
PeszepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUJIACC

Koan4yecTBO 4acoB
Ne Tema ypoka
n/n Bcero

®dusuka — Hayka o npupoje. Hayunsie

METO/IbI TIO3HAHUS OKPYKAIOIIEr0 MUpa L
Pose 1 MecToO ¢pu3uKu B GOpMHUPOBAHUHT

COBPEMEHHOM HayYHOU KapTHUHBI MUpPA, B 1
MIPAKTUYECKON AESITEIbHOCTH JI0AeH

Mexannueckoe nBuxkeHre. OTHOCUTEIBHOCTh
MEXaHMUYEeCKOro aBwxkeHus. llepemenienue, 1
CKOpPOCTb, YCKOPEHHUE

PaBHOMEpPHOE NPAMOJIMHENHOE IBUKEHHE 1
PaBHOyCKOpEHHOE IPSIMOJIMHEHHOE 1
JBUKCHHE

CBobOoHOE najzieHue. Y CKopeHne 1
CBOOO/IHOTO Na/IEHUs

KpuBonuneiinoe nBuxeHue. Jprxenue 1
MaTEPUATIBbHONU TOUKH 10 OKPY’KHOCTH

[Tpunuun otHocuTenbHOCTH ["anumes.

NuepumansHbie cuctemsbl otcuera. [lepBroiit 1
3akoH HproToHa

Macca tena. Cuna. [IpuHuun cynepno3unuu 1

cun. Bropoii 3akon Herotona st

JlaTa
U3YYeHUS

04.09.2023

05.09.2023

11.09.2023

12.09.2023

18.09.2023

19.09.2023

25.09.2023

26.09.2023

02.10.2023

DJIEeKTPOHHBIE
uugposeie
o0pa3oBaTe/ibHbIE

pecypchl

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

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c3508

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c372e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3ada

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3be8

JlaTa
(paxkTHyeckan


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

10

11

12

13

14

15

16

17

18

MaTepUaJIbHONU TOYKH

Tpetuii 3akoH HeroTOHA 11711 MaTepUaIbHBIX
TOYEK

3akoH BceMHUpHOro TaroreHus. Cuna
TsokecTH. [lepBas kocMuueckasi CKOpoCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koapdumment tpenuns. Cuna
COIIPOTHBIICHUS TIPH TBM)KCHUU TEJa B
KHUJKOCTHU WM Ta3e

[TocTynarensHOE U BpaliaTeIbHOS ABHKCHUE
a0Com0THO TBEPIOTO Teaa. MOMEHT CHIIBI.
[Tieyo cuibl. YeaoBHsl paBHOBECHS TBEPIOTO
Tena

NMiynec MaTepuabHON TOYKH, CUCTEMBI
MaTepHUaIbHbIX TOUYEK. IMynbc cuibl. 3aKOH
COXpaHEHUs NMITyJbca. PeakTuBHOE
JBUKCHHE

Pab6ora u MOIIHOCTH CHUIJIBI. Kunernueckas
SHEprus MarepuayibHoil Touku. Teopema 00
N3MEHEHNN KHHETHYECKOIT SHEPTrUun

ITorenunansHas sHeprus. IlorennuanbHast
SHEPrUs ynpyro Jie(hopMHpPOBaHHON
npyxuHsl. [loreHnmanbHas sHeprus Tena
BOJIM3U OBEPXHOCTH 3eMIIH

IloTeHanbHBIC U HENOTEHIIUAIbLHBIE CHUIIEI.
CBs3b pa60TLI HCIMMOTCHIIMAJIBHBIX CHJII C
W3MEHEHHEM MEXaHUYECKOI OHCPIrun

03.10.2023

09.10.2023

10.10.2023

16.10.2023

17.10.2023

23.10.2023

24.10.2023

07.11.2023

13.11.2023

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3d00

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c41a6

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c43d6

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

20

21

22

23

24

25

26

27

28

CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOU SHEPTUU

Jlaboparopnas pabota «MccnenoBanue CBs3u
paboThI CHITBI C U3MEHEHHEM MEXaHHUECKON
SHEPTUM TeJla Ha IPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa

Kontponbnas padota no teme «Kunemaruka.
JnHamuka. 3aKOHbI COXpaHEHHUS B
MEXaHUKE)

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. dubdysus

XapakTep ABUKEHUS U B3aUMOACUCTBUSA
4yacTUl BenecTsa. Monenu CTpoeHHus ra3os,
KHUJKOCTEN U TBEPABIX TEJ

Macca monekyn. KonuyecTBo BemiecTsa.
[TocTostnuast ABoraapo

TennoBoe paBHOBecue. TemnepaTypa u eé
u3mepenue. lllkana temneparyp Llenbcus
WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomoTHas TeMIiepatypa Kak Mepa cpeiHei
KMHETUYECKON YHEPTUU ABUKECHUSI MOJIEKY L.
VYpaBHeHne MeHneneena-Kianelpona

3axon [lanpToHa. ['a30BbIe 3aKOHBI

Jlaboparopnas pabota «MccnenoBanue
3aBHCHMOCTH MEXIY ITapamMeTpaMu

14.11.2023

20.11.2023

21.11.2023

27.11.2023

28.11.2023

04.12.2023

05.12.2023

11.12.2023

12.12.2023

18.12.2023

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

Bbu6moreka [JOK
https://m.edsoo.ru/ffOc4dc2

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

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



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

29

30

31

32

33

34

35

36

37

38

39

40

COCTOSIHUS pa3pCKCHHOTO ra3a»

H3omponeccsl B UACAITBHOM ra3e U ux
rpadguvecKoe mpecTaBIeHNe

BHyTpeHHss dHEeprus TepMOAMHAMUYECKOU
CUCTEMBI U CII0COObI €€ N3MEHEHUSI.
KonuuecTtBo Temnorel u padbota. BHyTpeHHss
JHEPrusi OJHOATOMHOIO UCAIBHOIO rasa

Bupael rerionepenaun

VnenbHas TEMI0EMKOCTh BEIIECTBA.
KonuyecTBo TemoTkl pu Temionepeaaye.
AnuabatHbIl nporece

[TepBbiii 3aKOH TEPMOAMHAMUKU U €TO
MIPUMEHEHHE K U30IpoIeccam

HeobOpaTtumocTs npoueccoB B IPUPOJIE.
BTtopoii 3ak0H TepMOIMHAMUKN

[punuun geiictus u KIIJ[ rernnosoit
MAaIIIUHEI

[uxn Kapno u ero KITJ]

DKoJ0ru4ecKue npooIeMbl TEMIO3HEPTETUKH

O6o06maromuit ypok «MomnekynspHas
¢uzuka. OCHOBBI TEPMOJMHAMUKI
KonTponbnas pabota no teme
«MonekymnsapHas ¢puszrka. OCHOBBI
TEPMOTUHAMUKIY

[TapooOpazoBanue U KOHIEHCAIIHS.

19.12.2023

25.12.2023

26.12.2023

08.01.2024

09.01.2024

15.01.2024

16.01.2024

22.01.2024

23.01.2024

29.01.2024

30.01.2024

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

Bbub6moreka [JOK
https://m.edsoo.ru/ff0c5952

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

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

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [{OK


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

41

42

43

44

45

46

47

48

49

50

51

Hcnapenue u kunenue

AOCOIIOTHAS ¥ OTHOCUTEIbHAS BIIAXKHOCTh
Bo3ayxa. HacklleHHsIil map

Teépnoe teno. Kpucrammueckue u
amop(HbIe Tena. AHU30TPOIUS CBOWCTB
KpucTayyioB. JKujakue KpucTasuibl.
CoBpeMeHHbIE MaTepHUalbl

[InaBneHue u kpucrauu3anus. Y aejpHas
teruioTa miasieHus. CyOnumanust

YPaBHeHI/Ie TEIIOBOro OallaHca

OnexTpuszanus Tea. DIEeKTPUIECKUl 3apsil.

,HBa BH/Ja SJICKTPUYCCKHUX 3apsi10B

IIpoBOHMKY, TUDIIEKTPUKHU U
MIOJIyIIPOBOJIHUKH. 3aKOH COXPaHEHMSI
JNIEKTPUYECKOTO 3apsaa

BsaumogneiictBue 3apsaaoB. 3akoH Kyiona.
ToueuHbIl NIEKTPUIECKUN 3aps]T
Hanpsk€HHOCTB 2IEKTPUYECKOTO MOJIS.

[TpyHIMI CynepHIO3ULIMY IIEKTPUIECKUX
nosiel. JInnuu HanpsKEHHOCTH

PaboTa cwit aieKkTpocTaTHuecKoro modisi.
ITorenmman. Pa3HOCTE MOTEHITHATIOB
[IpoBOIHMKYN U ANDIIEKTPUKU B
AIEKTPOCTATUYECKOM II0JIE.
ILI/IBHGKTpI/I‘IGCKaSI HpOHI/IIIaeMOCTB

Onexrpoémkocts. Konaencarop

05.02.2024

06.02.2024

12.02.2024

13.02.2024

19.02.2024

20.02.2024

26.02.2024

27.02.2024

04.03.2024

05.03.2024

11.03.2024

12.03.2024

https://m.edsoo.ru/ff0c63b6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

Bbub6moreka [JOK
https://m.edsoo.ru/ff0c65f0

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c6708

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6820

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cébcc

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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

52

53

54

55

56

S7

58

59

60

DNeKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa

Jlaboparopnas pabora "l3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa '

[IpuHIUI NENCTBYSA U IPUMEHEHHE
KOH/JIEHCAaTOPOB, KOIMPOBAJIBHOI'O anmnapara,
CTpYyHHOI0 IPUHTEPA. DJIEKTPOCTaTUYECKast
3amuTa. 3a3eMIIeHUe 3IeKTporpruOopoB

DNeKTpUUYECKU TOK, YCIIOBUS €r0
cymectBoBanus. [loctossuupiit Tok. Cuna
toka. Hanpsixenue. CornpotuBieHue. 3aKoH
Owma 1751 yyacTka 1enu

[TocnenoBarenpHOE, NApaUIEIBHOE,
CMEIIaHHOE COEAMHEHNE IPOBOIHUKOB.
Jlabopartopnas pabora «M3yuenue
CMEIIaHHOTO COSANHEHUS PE3UCTOPOBY
PaboTa 1 MOUTHOCTH MEKTPHUUECKOTO TOKA.
3akon Jlxxoyns-Jlenua

3akon OMa 1sl OJTHOM (3aMKHYTOM )

SHCKTpI/I‘{CCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC.

JlaGopatopHnas pabora «H3mepenue J1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHHSDY

DneKTpOHHAs! TPOBOAUMOCTH TBEPABIX
METaJUIOB. 3aBUCUMOCTb COTIPOTUBIICHUS
METAJUIOB OT TEMIEPATYPHI.
CBepXxnpoBOIUMOCTb

DNeKTpUYeCKuil TOK B Bakyyme. CBoiicTBa

18.03.2024

19.03.2024

01.04.2024

02.04.2024

08.04.2024

09.04.2024

15.04.2024

16.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

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



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

61

62

63

64

65

66

67

68

JJIEKTPOHHBIX ITyYKOB

[TonmynpoBOAHUKH, UX COOCTBEHHAS U
MpUMECHasi NpoBoaAUMOCTh. CBoicTBa p—N-
nepexoja. [lomynpoBogHIKOBBIE TPHOOPHI

DNEKTPUICCKHUI TOK B paCTBOpax u
pacruiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTUYECKAS JUCCOLUAIIMS.
DIIEKTPOJIN3

DNEKTPUISCKHUM TOK B rasax.
CaMoCTOSTEIBHBIN U HECAMOCTOATEIbHBIIN
pa3psa. Moinus. [1nazma

DneKkTpruyecKue MpuOOpkI U YCTPOMCTBA U UX
npakTuyeckoe npumenenue. [Ipasuna
TEXHUKHA 0€30M1aCHOCTH

O6006maromuit ypok «IeKTpOIUHAMUKA

KonTponbhas pabota no teme
«Dnektpocrartuka. [locTossHHBII
aNeKTpudecKuil TOK. TOKH B pa3TU4HBIX
cpenax»

Peseprubiil ypok. KonTponbshas padora mmo
Teme "DIeKTpoJuHaMuKa"

PezepHbIil ypok. O000mIaonmii ypox mo
temaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

22.04.2024

23.04.2024

29.04.2024

30.04.2024

06.05.2024

07.05.2024

13.05.2024

14.05.2024

20.05.2024

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

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c82ba

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

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

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne
n/n

Tema ypoka

IlocTostTHHBIE MATHUTEL K UX
B3auMo/ieiicTBue. MaruutHoe noJie. Bektop
MAarHUTHOW MHIAYKIWH. JINHUKM MarHUTHOM
WHAYKIAH

MarunuTHO€ MoJie TPOBOTHUKA C TOKOM.
OmneiT Opcrena. Bzaumopeiicraue
MIPOBOJTHUKOB C TOKOM

JlaboparopHas pabota «3ydeHue
MAaravMTHOIO IOJIA KaTylIKHU C TOKOM>»

JlelicTBUE MarHUTHOTO NOJIsl HA IPOBOJHUK C
TokoM. Cuna Amniepa. JlaboparopHas pabota
«HMccnenoBanne nelcTBUS IOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

Jle¥ficTBue MarHuTHOTO IIOJISI Ha
JBIKYIIYIOCS 3apsiKeHHY0 yacTuily. Cuiia
Jlopenmna. PaGora cunbl Jlopeniia
DJIeKTpOMarHuTHast UHAyKus. [loTok
BEKTOpa MarHuTHOM uHaAyKuu. IJ1C
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanaest

JlabopaTtopHas pabota «VccinenoBanne
SIBJICHHSI DJIEKTPOMArHUTHOW WHTYKITHFD)

KoanuyecTBO 4acos

Bcero

Jlara
U3YYeHUS

05.09.2023

07.09.2023

12.09.2023

14.09.2023

19.09.2023

21.09.2023

26.09.2023

JJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc98fe

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9df4

bu6mmorexa [{OK
https://m.edsoo.ru/ff0cal50

JlaTa
(pakTnyeckas


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
https://m.edsoo.ru/ff0ca150

10

11

12

13

14

15

NHayKTUBHOCTB. SIBIEHUE CAMOUHAYKLIHH.
O/1C camOMHIYKIIMU. DHEPIHsl MATHUTHOTO
TIOJISI KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE
mnoJe

TexHn4yeckue ycTpoicTBa U UX IPUMEHEHUE:
IIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUThI,
AJEKTPOABUIaTENb, yCKOPUTEIN
3JIEMEHTapHbBIX YaCTHII, UHAYKIIMOHHAS NIeYb

Ob6o06maromuit ypok «MarauTHoe mnosie.
DNeKTpOMarHUTHAsE UHYKIIUS»

Kontponbnas padoTa no teme «Marautaoe
noJie. DJIeKTPOMarHuTHasE MHAYKLIHSD»

CB00OIHBIE MEXAaHUYECKHE KOJICOAHNS.
I'apmonundeckue KojacOaHus. Y paBHEHHE
rapMOHHMUYECKHX Kojiebanuii. [IpeBpamenne
SHEPTUu

JlaboparopHas pabora «lccrnenopanue
3aBUCHMOCTH TIEPUO/Ia MATBIX KOJIeOaHu
I'py3a Ha HUTH OT AJIMHBI HUTHU U MAaCCBI
rpy3a»

KoneGarenbHblil koHTYp. CBOOOJHBIE
3JIEKTPOMArHUTHBIE KOJIeOaH!s B UCaTbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEKIY
MEXaHUYECKUMH H JIEKTPOMArHUTHBIMHU
KoJe0aHusIMHU

®opmyna ToMcoHa. 3aKOH COXpaHEHUS

SHEPrUM B UJI€aTbHOM KOJIE0aTEIbHOM
KOHTYpe

28.09.2023

03.10.2023

05.10.2023

10.10.2023

12.10.2023

17.10.2023

19.10.2023

24.10.2023

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

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

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



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
https://m.edsoo.ru/ff0cb9c4

16

17

18

19

20

21

22

23

24

25

[IpencraBneHue o 3aTyXaroMKX KoJeOaHHIX.
BrIHyX/1eHHBIE MEXaHUYECKHE KOIeOaHUs.
Pe3onanc. BeinyxaeHHbIE
AJIEKTPOMArHUTHBIE KOJIEOaHHS

Ilepemennsbiit Tok. CuHycOUJaIbHbIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIMTYJHOE U AEUCTBYIOIIEE
3HA4YEHME CUJIbI TOKA U HANPSKEHUS
Tpancdopmarop. [IponszBoacTBo, nepenaya u
noTpelIeHne IeKTPUIECKON SHEPriH

Y CeTpoCTBO U MPAKTUYECKOE IPUMEHEHHE
NEKTPUYECKOT0 3BOHKA, T€HEPATOPa
IIEPEMEHHOI0 TOKA, JTMHUH 3JIeKTponepesad

DKOJOTHYECKUE PUCKH TIPH ITPOU3BOJICTBE
ANEKTPOIHEPTUH. KynbTypa ucronb30BaHus
ANIEKTPOIHEPTUH B IOBCETHEBHOM KU3HU
MexaHn4ecKre BOJTHBI, YCIOBHS
pacmpoctpanenus. [lepuoa. Ckopocts
pacrpocTpaHeHHsI U JJTNHA BOJTHBIL.
[Tomepeunsbie ¥ MPOAOTBHBIE BOJIHBI

3Byk. CKOpoCTb 3ByKa. [ pOMKOCTB 3BYyKa.
Bricora Tona. TemOp 3ByKa
DJeKTpOMarHUTHBIE BOJIHBI, HX CBOWCTBA U
ckopocTsb. [1Ikana eKTpOMarHUTHBIX BOJIH

[IpuHIUITBI PaANOCBA3U U TEIECBUACHUA.
PazButue cpencts cBsa3u. Pannonokamms

KOHTpOJ'H:HaH pa60Ta «KonebaHus ¥ BOJHBI

26.10.2023

07.11.2023

09.11.2023

14.11.2023

16.11.2023

21.11.2023

23.11.2023

28.11.2023

30.11.2023

05.12.2023

bubmmoreka [JOK
https://m.edsoo.ru/ffOcbb86

bu6nuoreka [JOK
https://m.edsoo.ru/ffOcbd34

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

bu6nuoreka [JOK
https://m.edsoo.ru/ffOccab4

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcccOc

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

bu6nmmoreka [JOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

27

28

29

30

31

32

33

34

35

36

[IpssMOIMHENHOE pacIpOCTPaHEHHUE CBETA B
OJHOPOJHOM cpene. TodyeuHblii HCTOYHHK
ceerta. JIyu cBera

OTpa)KeHI/IC CBeTa. 3aKOHBI OTpaXCHUA CBCTA.

[TocTpoenue n300pakeHUi B MIOCKOM
3epkaie

[Ipenomnenue ceta. [lonHoe BHyTpeHHEE
oTpaxkenue. [IpenenbHplil yroy nogHoro
BHYTPEHHETO OTPAKEHUS

JlabopaTtopHnas pabota «M3mepenue
MOKa3aTess MPEeTIOMIICHHS CTEKIIa

JIunzsl. [locTpoenue n3odpakeHuil B THH3E.
®opmyJia TOHKOH JIMH3bL. Y BEJIMYCHUE
JMH3BI

JlaGopatopHas pabota «lccnenoBanue
CBOWCTB M300paXCHUH B IMH3AX»

Hucnepcus ceeta. ClI0KHBII cocTaB 06€710ro
ceera. L{Ber. JlabopaTopHas pabora
«Habmronenue aucnepcun cBeTay
Wntepdepennms cBera. Audpakuus cera.
JudpakiuonHas pemeéTka

[TonepeyHOCTh CBETOBBIX BOJIH.
[Tonspuszanus ceera

Onrtuyeckue npuOOpsI U yCTPOUCTBA U
yCIIOBHS UX O€30M1aCHOr0 MPUMEHEHUS

['paHuLIBI MPUMEHUMOCTH KJIACCHYECKOMN
MexaHuk. [locTynatel crienaibHON TEOPUU
OTHOCHUTEJIHLHOCTH

07.12.2023

12.12.2023

14.12.2023

19.12.2023

21.12.2023

26.12.2023

28.12.2023

09.01.2024

11.01.2024

16.01.2024

18.01.2024

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

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcd4e0

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcd7f6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

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

bu6nuoreka [JOK
https://m.edsoo.ru/ffOced22

bu6nmmoreka [JOK
https://m.edsoo.ru/ffOcf02e

bu6mmorexa [{OK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

37

38

39

40

41

42

43

44

45

46

47

48

OTHOCUTENHHOCTh OIHOBPCMCHHOCTHU.
33.M€I[JI€HI/IG BPCMCHHU U COKpAIICHUC NJIMHLL

DHEPrusi ¥ UMITYJIbC PEIIITUBUCTCKOMN
yacTulbl. CBsA3b MacChl C SHEPTUEH U
HMITYJIbCOM. DHEPrus MOKOs

Kontponbnas padota «Ontuka. OCHOBBI
CIECUATBHON TEOPHH OTHOCHTEIIBHOCTI)

®otonbl. opmyna [Inanka. DHeprus u
UMITyJIbC (POTOHA

OTkpeiTHE U UccnenoBanue Gotorddexra.
Omneitel A. I'. CroneroBa

3akonsl poTorpdekra. YpaBHeHue
OitamreriHa st pororddexra. «KpacHas
rparuiay poroaddexra

Hasnenune ceera. Onbrtel [1. H. JIebenena.
XuMHyeckoe IeHCTBHE CBETA
TexHudyeckue ycTpoHCTBA U MPAKTUIECKOE
npuMeHeHue: (HoTorneMeHT, GOTOAATUHUK,
COJTHEYHast OaTapes, CBETOIHUO,T

Pemienue 3aa4 mo reme « 3JI€MEHTHBI
KBaHTOBOM ONTHUKI

Monenrs atoma TomcoHa. ONBITEI
Pesepdopa o paccessHuO o-9acTHIL.
[TnanerapHas MoieIh aToMa

IToctynarts! bopa

Nznydenue u nornomienue GOoTOHOB NMPU
Mepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUU

23.01.2024

25.01.2024

30.01.2024

01.02.2024

06.02.2024

08.02.2024

13.02.2024

15.02.2024

20.02.2024

22.02.2024

27.02.2024

29.02.2024

bubmmoreka [JOK
https://m.edsoo.ru/ffOcfa42

bub6mmorexa [IOK
https://m.edsoo.ru/ffOcfc68

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0

bu6nuoreka [JOK
https://m.edsoo.ru/ffOcfel6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcffc4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d015e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d04a6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0302

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d091a

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0afa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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

49

50

51

52

53

54

55

Ha Apyroui. Buasl criekTpos

BonHoBEIe cBoiicTBa yacTul. BoiHb! e
bpoiina. KopnyckynisipHO-BOTHOBOK
nyanu3M. CIIOHTaHHOE U BBIHYKAEHHOE
W3JIy4eHue

OTKphITHE paTiOaKTUBHOCTU. OTBITHI

Pesepdopna no onpenenenuto cocraBa
PaAMOAKTUBHOTO U3TYUYEHUS

CsoiicTBa anb(a-, Oera-, ramMma-u3JIy4eHHUS.

BnusiHue pain0aKTUBHOCTH Ha KUBbIE
OpraHu3Mbl

OTKpbITHE IPOTOHA U HEWTpOHA. M30TONBLI.
Annda-pacniaa. DIEKTPOHHBINA U
MO3UTPOHHBIN Oeta-pacnan. ['amma-
U3ITy4yeHue

OHeprus CBsA3M HYyKJIOHOB B siipe. SnepHble
peaxuun. Snepusiii peaktop. [Ipodiaemsl,
IIEPCIIEKTUBBI, YKOJIOTHYECKUE aCIIEKThI
AJIEPHOU SHEPTeTUKHU

OnemeHTapHble YacTULbl. OTKpPBITHE
Mo3UTpoHA. MeTo/ bl HaOMI0IeHUS U
PErucTpanyy dJI€MEHTAPHBIX YaCTHLI.
Kpymstii cron «DyHIaMeHTalIbHbBIE
B3auMonecTBus. EnuHCTBO (przmdeckoit
KapTHHBI MUPa»

Bun 3Bé3nHoro He6a. Co3Besnus, sipKue

3Bé3I[BI, IIJTaHCTHI, UX BUAUMOC NBUXKCHUC.
ConHeunas cucrema

05.03.2024

07.03.2024

12.03.2024

14.03.2024

19.03.2024

21.03.2024

02.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162
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Comnie. ConHeuHasd akTUBHOCTE. McTouHMK
sHepruu CoJiHIA U 3BE3]

3BE3/1bI, KX OCHOBHBIC XapaKTCPUCTHKH.
3BE31bI ITIaBHOM IMOCIEA0BATEILHOCTH.
BuyTtpennee ctpoenue 38€31. CoBpeMEHHbBIE
MIPEIICTABICHHSI O TIPOUCXOXKICHUU U
spomroiu ComHIa 1 3883

Mueunsiit [lyTe — Hama ["aakTuka.
[Tonoxenue u nBuxenue CosHua B
lNanaxruke. 'anakruku. YEpHbIE ABIPHI B
s/ipax rajJlakTUK

Bcenennas. Paz6eranue ranaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe u3nydeHue.
MeraranakTuka

Hepemennsie mpobiieMpl aCTpOHOMUHT

Kontposbnas pabota «51eMeHTbI
ACTPOHOMMU M aCTPOPHUIUKI

O6o0maromuii ypok. Poib ¢usuku n
aCTPOHOMHUHU B DKOHOMHUUYECKOMH,
TEXHOJIOTUYECKOM, COIIMATIbHON M ATUYECKOM
cdepax AesITeTbHOCTH YeIIOBEKa

O6o0matomuii ypok. Poibs u mecto Gpusnuku
Y aCTPOHOMHUH B COBPEMEHHOW HAYYHOM
KapTUHE MHpa

O6o0matomuii ypok. Pons ¢puzuaeckoit
TEOPUHU B (POPMUPOBAHUH TIPEICTABICHHUIA O
(bu3nvecKoi KapTHHE MUpPa
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O6o6maromuii ypok. Mecro dusudeckoit
KapTHHBI MUpPa B O0IIEM sy COBPEMEHHBIX

05 €CTECTBEHHO-HAYYHBIX MPEJCTABICHUH O
pupojIe

66 PesepsHbIil ypok. MarautHoe mnouie.
DNeKTpOMarHuTHas MHAYKIHS

67 PesepBHbiii ypok. Ontuka. OCHOBBI
CIELIMAJIBHOM TEOPUU OTHOCUTEIBHOCTH

68 Pesepnbiii ypok. KBanroBas ¢pusuka.

DneMEeHTbl aCTPOHOMUU U acTPOPU3UKU

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

» dusuka, 10 kiace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nox
penakmueit [TapdpentreBoii H.A., AkninonepHoe o6mecTBo «M31aTeascTBo
«IIpocBemenue»

» Guzuka, 11 kinacce/ Msikumies I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTenscTBO

«IIpocseienue»

METOJINYECKHUE MATEPUAJIbI IS YUUTEJISA
[Iporpammel ocHOBHOTO 00111er0 00pazoBanus. dusuka. 7 — 9 Ki1accel

(aBTopsl:A.B.Ilepeimikun, H.B. ®unonosuy, E.M. I'yTHUK).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU
HUHTEPHET

http://www.fizika.ru






