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HOACHHUTEJIBHASA 3AIINCKA

[Mporpamma mo ¢usnke 6a30BOro ypoBHs Ha ypOBHE CpelHEro olriero ooOpa3oBaHMs pa3paboTaHa Ha OCHOBE IIOJIOKEHUH U
TpeOoBaHUil K pe3ysibTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaresbHOM mporpammel, npeactasieHHbx B PI'OC COO, a takxke ¢ yu€rom
(enepanpHOil pabodell mporpaMMbl BOCIIMTaHMS M KOHLEHIMH IpernojaBaHus ydeOHoro mpeamera «®Pusnka» B 00pa3oBaTeIbHBIX
opraamzamsix Poccuiickoit deaepannu, peaqn3yonx OCHOBHBIE 00pa30BaTebHBIE IIPOTPAMMBI.

ConeprkaHre porpaMMbl IO (PHU3HKE HAIIpaBJICHO Ha (JOPMUPOBAHNE €CTECTBEHHO-HAYYHOM KapTHHEI Mupa oOydaromuxcs 10—
11 xmaccoB mpu oOydeHnH ux (pr3uke Ha 0A30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIFHOCTHOTO moaxona. [Iporpamma mo ¢usnke
cootBercTByeT TpeboBaHmsiM GPI'OC COO K mIaHUpyeMBIM JIMYHOCTHBIM, IPEAMETHBIM U METaNpPEIMETHBIM pe3yibTaTaM 0OydeHUs, a
TaKKe YIUTHIBACT HEOOXOJMMOCTh PEATN3AINN MEXIIPEIMETHBIX CBA3EH (PU3NKHM ¢ eCTECTBEHHO-HAYYHBIMU YIE€OHBIMH IIpeaMeTaMu. B
HEW ONpeneNsoTCsS OCHOBHBIE LENH U3YUICeHUs (PU3UKH Ha YPOBHE CPEIHETO 00IIETO 00pa30BaHMs, INTAHUPYEMBIE PE3yIbTaThl OCBOCHUS
Kypca (pU3UKH: JINYHOCTHBIE, METaNpeAMEeTHbIE, TpeMeTHbIC (Ha 6a30BOM ypOBHE).

[Iporpamma no ¢u3nKe BKIIIOYALT:

e  [UIAHMpYEMBIE pe3yJbTaThl OCBOEHHS Kypca (U3UKHM Ha 0a30BOM YPOBHE, B TOM YHCJIE NPEIMETHBIE pe3ysbTaThl 0 rojam

00yucHHS;

e cozepkanue yuyeOHoro npeamera «Dusnkay» 1o rogam o0ydeHHs.

@dusnka Kak Hayka O HamOojee OOLIMX 3aKOHAX IPHPOABI, BBHICTYNAs B KadecTBE y4eOHOTro IpeAMeTa B IIKOJIE, BHOCHT
CYIIECTBEHHBIH BKJIAJl B CHCTEMY 3HaHHH 00 okpyskatomeM Mupe. LIIKombHBIH Kypc pU3HKN — CHCTEMOO0OpPa3yIONIHil TSl €CTECTBEHHO-
HaYYHBIX Y4E€OHBIX PEIMETOB, HOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE ITPOIIECCOB U SIBICHUHN, H3y9aeMbIX XUMHEH, OMOJIOTHEH,
¢dm3nyeckoi reorpadueil U acTpoHOMHeH. Vcnonp30BaHNEe W aKTHBHOE NMpHUMEHEHHE (M3MYECKUX 3HAHUH ONpEnelsieT XapakTep U
pasBUTHE Pa3HOOOPA3HBIX TEXHOJIOTHMH B cdepe ISHEPreTHKH, TPAHCIIOPTa, OCBOCHMS KOCMOCA, TOJYYCHHUS HOBBIX MAaTEpPHAIOB C
3aJaHHBIMH CBOICTBaMH M Apyrux. M3ydenne ¢pu3nku BHOCUT OCHOBHOH BKJaJl B (HOPMHPOBAHUE €CTECTBEHHO-HAYYHOH KapTHHBI MHpa
00yJaronmuxcs, B pOpMUPOBAHUE YMECHUHN MPUMEHSATH HAYYHBIHA METO/T TIO3HAHHSI [IPH BIMOJHCHUYA UMH YICOHBIX UCCIICIOBAHU.

B ocHOBY Kypca (U3UKH Ul YPOBHS CPETHET0 00ILEero 0Opa3oBaHus IOJIOKEH PsJl Ui, KOTOpbIE MOKHO PacCMaTpUBATh Kak
TIPUHIHUIIBI €T0 IOCTPOCHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUM C HEH KypC SIBJISICTCS JIOTHYECKHU 3aBEPUIEHHBIM, OH COJICPIKUT MaTepuall U3 BCEX Pas/ielioB
(UM3MKH, BKIIIOYAET KaK BONPOCH KIIACCHYECKOW, TaK U COBPEMEHHON (H3UKH.

Hoes eenepanusayuu. B cooTBeTCTBHU C Heil MaTepuan Kypca Gpu3nKu oObenuHEH BOKPYT (m3uueckux Teopuid. Benymum B
Kypce siBisieTcss pOPMUPOBAHHUE IPEIICTABICHUH O CTPYKTYPHBIX YPOBHSIX MAaTEpPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuy. EE peamuzanust mpearnonaraeT HCIOJIb30BaHHE TyMaHHTapHOTO IMOTCHIHANAa (H3MUYECKON HAayKH,
OCMBICJICHHE CBSI3U Pa3sBUTHS (DPU3UKH C Pa3BUTHEM OOLIECTBA, a TAKXKE C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U SKOJIOIMYECKUMHU
pooIeMaMu.

Hoes npuxnaonoii manpasnennocmu. Kypc ¢usnkm mnpennonaraer 3HAKOMCTBO C LIMPOKHM KPYrOM TEXHHYECKHX U
TEXHOJIOTUUECKHX MTPUIIOKCHUH N3yUSHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonozuzayuu peanusyercsi HOCPEJCTBOM BBEIICHUS AIEMEHTOB COJICPIKaHMsI, OCBSIEHHBIX IKOJIOTHYECKUM TIpodiieMam
COBPEMEHHOCTHU, KOTOPBIE€ CBA3aHbI C PAa3BUTHEM TEXHUKU U TeXHOHOFHﬁ, a TaKXe O6Cy)KI[eHI/I$[ HpO6HeM paruoOHAJIBHOTO
MPUPOJIOTIOIB30BAHMUS U IKOJIOTHYECKOH 0€3011aCHOCTH.

CTepXHEBBIMH 3JIEeMEHTaMH Kypca (U3MKM Ha ypOBHE CpeaHero oOiiero o0Opa3oBaHHs SIBISIOTCS (U3UUECKHE TEOPHU
(popmupoBaHHe TpEACTABICHUI O CTPYKType MOCTPOCHUS (pu3ndeckoil Teopuu, poiau (yHIAMEHTAIBLHBIX 3aKOHOB U IMPUHIUIIOB B
COBPEMEHHBIX IPEACTABICHUSAX O TPHPOAE, IPAHUIAX NPUMEHHMOCTH TEOPHWH, /IS ONUCAHHS €CTECTBEHHO-HAYYHBIX SBICHUH M
MIPOIIECCOB).

CHucTeMHO-IEATebHOCTHBIHN TOIX0 B Kypce (PM3MKH peann3yeTcsl NPeXae BCero 3a CYET OpPraHM3allMi 3KCIICPUMEHTAIbHON
nesitesibHoCTH oOy4arommxcs. st 6a30Boro ypoBHs Kypca (pU3NKH — 3TO MCIIOIb30BaHUE CHCTEMbI ()POHTAIBHBIX KPATKOBPEMEHHBIX
9KCTIEPUMEHTOB ¥ JJa0OPaTOPHBIX PabOT, KOTOPBIE B IpOrpaMMe 110 (hpru3uKe 00bEMHEHBI B OOIIHI CIIMCOK YIEHHUECKHUX MTPAKTHYECKUX
pabot. Beienenne B yka3aHHOM IepevHe J1abopaTOPHBIX padoT, MPOBOANMBIX JJISI KOHTPOJIS M OLICHKH, OCYIIECTBIISAETCS yYaCTHUKaMHU
00pa3zoBaTENLHOTO TMPOIIecca UCXO U3 OCOOCHHOCTEH TUTAaHMPOBAHUS W OCHAIICHUs KaOuHeTa Qu3uku. [Ipu 3ToM obecnednBaeTcs
OBJIAJICHUC O6y‘-laIOL[H/IMI/ICH YMEHUAMH TPOBOAWUTH KOCBCHHBIC U3MCPCHUA, HUCCICIOBAHUA 3aBUCUMOCTEH (I)I/ISI/I‘ICCKI/IX BCIIMYUH H
TIOCTAHOBKY OIIBITOB IO IIPOBEPKE MPECIITOKEHHBIX TUIIOTES.

bonsmoe BaMMaHne YACTACTCA PCUICHUIO paC‘IéTHBIX U KAYCCTBCHHBIX 3a/a4. l_[pI/I 9TOM JIsA paC‘IéTHBIX 3aa4 NpUuOPUTETOM
SABJIAOTCA 3aaa49U C SIBHO SaHaHHOﬁ (bPISI/I‘{eCKOfl MOJECJIBIO, MO3BOJIAIOMINE NPUMCHATHh N3YYCHHBIC 3aKOHBI U 3aKOHOMCPHOCTHU KaK M3
OJIHOTO pa3zjiena Kypca, TaKk U HHTETpUpys 3HAHHUS U3 Pa3HbIX pa3zesioB. /s kauecTBEHHBIX 3a7ja4 IPUOPUTETOM SIBIISIIOTCS 3a/1aHUS Ha
00BsSICHEHUE NTPOTEKaHMsl (PU3MUECKHUX SBIEHUH W MPOIECCOB B OKPY)KaIOIIEH >KM3HHM, TpeOyromue BoIOOpa (hU3NUECKOi MoJeny st
CUTYaIlMH PaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cooterctBun ¢ tpedoBanusiMn PI'OC COO k MaTepHanbHO-TEXHUYECKOMY OOeCHeueHHIo yu4eOHOro mporecca 0a30oBbIi
YpOBeHb Kypca (U3UKHM Ha ypOBHE CpeaHEro o01iero o0pa3oBaHus JOIDKEH U3Y4aThCsl B YCIOBUSX IPEIMETHOTO KaOMHEeTa PU3UKU HITH
B YCJIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPeJMETOB €CTECTBEHHO-HAYYHOTO IUKIIA. B kabuHeTe Gu3nKu 10KHO OBITH HE0OX0ANMOe
naboparopHoe 000pyJIOBaHHE Uil BBINOJHEHHS YKa3aHHbIX B IporpamMme 10 (U3MKE YYEHHYECKHX IPAKTHYECKHX pabdoT U
JEMOHCTPalMOHHOE 000PYyIOBaHUE.

JemoHcTpanmonHOE 000pyAoBaHNEe GOPMHUPYETCS B COOTBETCTBUH C IPHHIIMIIOM MHHUMAJIBHON TOCTATOYHOCTH U 00ECIICUNBAECT
TOCTAaHOBKY NEPCUYNCIICHHBIX B IIPpOrpaMMe 1o (1)I/I3I/IKC KIIFOUYCBBIX lleMOHCTpaLH/Iﬁ JJIA UCCIIEA0OBAaHUSA N3yIaCMbIX SIBJICHUH 1 IIpo1ECCOB,
SMIUPUYECKHUX U (PyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMCHEHHH.



J'Ia6opaTopH06 O60pyﬂOBaHI/Ie A1 YYCHUYCCKUX MNPAKTUYCCKUX pa60T (bOpMI/IpyeTCSI B BHJC TCMATHYCCKHUX KOMIIJIICKTOB U
obecneunBaeTcs B pacqéTe OAHOT'O KOMIUICKTa Ha ABYX O6yanOIIH/IXC${. TemaTnueckrue KOMILICKTEI na6opaTopHoro 060pyﬂOBaHI/I${
JOJIKHBI OLITH MOCTPOCHBI HAa KOMIUICKCHOM MCIOJIb30BAHUM aHAJIOTOBBIX U HH(i)pOBLIX HpI/IGOpOB, a TaKiKC KOMIBIOTCPHBIX
HU3MEPUTCIIbHBIX CUCTEM B BUIC III/I(l)pOBLIX na6opaTopMﬁ.

OCHOBHEIMH HCIIAMU U3YUCHUA (I)I/I3I/IKI/I B 06HIeM 06pa30BaHI/II/I SIBJIAKOTCA:

(bopMHpOBaHNE MHTEPECA U CTPEMIICHNS 00yJaIOIINXCs K HAYYHOMY M3YUCHHUIO PUPOMBI, Pa3BHTHE X HHTEIUICKTYalbHBIX
1 TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE IPEICTaBICHUH O HAYYHOM METOJIe IIO3HAHUS U (POPMHUPOBAHHE HCCIEI0BATEIBCKOIO OTHOLICHHS K OKPY KalOINM
SIBJICHHSIM;

(GopMHpOBaHNE HAyYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3Y4EHHS OCHOB CTPOCHUS MaTepud M (PyHIaMEHTAJIbHBIX
3aKOHOB (DPM3UKH;

(opMupoBaHUE YMEHHUH OOBSCHATD SIBICHHS C UCIIOJIb30BaHUEM (PM3MYECKUX 3HAHUH U HAyYHBIX JJOKA3aTEIbCTB;
(hopMHpOBaHUE NPEICTABICHUH O POJIH (PUIUKH IJIsl Pa3BUTHSI PYTHX €CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrxkeHHne ITUX IeNicl 00eCTeunBaeTCsl PEIICHUEM CIAEAYIOIMX 3a7ad B MPOIEecCe M3yueHHs Kypca (DU3HMKH HA ypPOBHE
cpemHero o0Iero o0pa3oBaHus:

npuoOpeTeHne CUCTEMbl 3HAHWH 00 OOmMX (U3MUECKHX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHsSX, BKIIOYAs MEXaHHKY,
MOJIEKYJISIPHYIO (DH3HKY, JIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY U JJIEMEHTHI aCTPO(DU3UKH;

(opMHpOBaHHE YMEHUH NPHUMEHATh TEOPETHUYECKHE 3HAHMS U1 OOBSCHEHUS (U3MUYECCKUX SIBICHUH B NIPUpPOJE U IS
MIPUHSTHUS IPAKTHUECKUX PELICHUH B TOBCEAHEBHOM KHU3HHY;

OCBOGHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 337a4 C SBHO 3aJaHHOW (PU3MYECKOW MOMENBIO, 3a1ad, IOAPa3yMEBAIOIINX
CaMOCTOSATENIFHOE CO3JaHNe (PU3NIECKON MOJIEITH, a/ICKBATHON YCIIOBUSIM 331atM;

MOHMMaHHe (PU3NYECKUX OCHOB M NPUHLMIIOB ACHCTBUS TEXHHMYECKUX YCTPOMCTB M TEXHOJOIMYECKHX IPOLIECCOB, UX
BIIMSIHUS Ha OKPY>KaIOIIYIO CPEay;

OBJIAJICHHE METOJaMHU CaMOCTOSTEIBHOIO IUIAHMPOBAHUS M TPOBENEHMS (U3UUECKHX OSKCIEPHMEHTOB, aHalu3a W
UHTEpIpeTalul HHGOpMALIUK, ONPEIEICHHs JOCTOBEPHOCTH MOIyUYSeHHOTO pe3yJIbTaTa;

CO3/1aHUe YCJIOBUHN AJIs pa3BUTHSI YMEHUH NPOEKTHO-UCCIIEA0BATEIbCKON, TBOPUECKOM EATETBHOCTH.

Ha usy4enue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE cpenHero odiiero obpazoBanus otBoautcs 136 yacos: B 10 kimacce — 68
gacoB (2 yaca B Hezieno), B 11 xmacce — 68 gacoB (2 4aca B HeIemio).

[Mpeanaraemsiii B mporpamMme o GU3HKe epedeHb 1a00PaTOPHBIX M MPAKTUUECKUX PabOT SBISIETCS PEKOMEHIOBAHHBIM, YUUTEb
JlenaeT BHIOOp MpOBeIeHNUs Ta00PaTOPHBIX PabOT K OMBITOB C YYETOM HHAMBUAYATIbHBIX 0COOCHHOCTEH 00YYAIOIIUXCSL.



COJEPXAHUE OBYUEHUSA

10 KJIACC

Pasznen 1. ®u3uka n METOAbI HAYYHOTO MMO3HAHUSA

@usnka — Hayka o mpupoae. HaydHsle METOIBI MO3HAHHUSA OKPY)KAIOIIETO MHpa. Posib 3KCriepuMeHTa M TEOpHH B Ipolecce

MTO3HAHUS TPUPOIBL. DKCIICPUMEHT B (DH3UKE.

MonenmupoBanne (pU3MUECKUX SBICHWA © TporeccoB. Haydnple rumote3pl. ®Duimdeckue 3aKOHBI M Teopud. | paHHIEI

MIPUMEHUMOCTH (pr3ndecKux 3akoHOB. [IpyHINI COOTBETCTBUS.

Pois 11 MecTo Qu3HKH B YOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI MHPA, B IPAKTUIECKOH NS TeIbHOCTH JIOEH.
Lemoncmpayuu
Amnasorossle U IU(POBBIE U3MEPHUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUHKH.

Paszgen 2. Mexanunka

Tema 1. Kunemamuxa
Mexanmnueckoe ApmkeHre. OTHOCUTEIFHOCTh MEXaHUYECKOTO BIKeHUs. Cructema orcuéra. Tpaekropus.
[epemeriienue, CKOPOCTh (CPEaHSSE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MAaTEPUAIbHOM TOUKHU, UX MPOCKI[UH HA OCH

CHUCTCMbI KOOpJAWHAT. Crnoxenue HepeMeH.[eHI/Iﬁ U CII0OKCHHUC CKOpOCTCﬁ.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBIDKeHHUE. I"pa K 3aBUCHMOCTH KOOPMHAT, CKOPOCTH, YCKOPEHUSI, Iy TH

1 NCPEMCHICHUA MaTepHaJ'ILHOﬁ TOYKH OT BpCMCHHU.

CBobonHOE maieHne. Y CKOPeHHEe CBOOOIHOTO MAICHUS.
KpuBonmaeitHoe ABIDKeHHE. [IBIDKCHIE MaTepHATFHON TOYKH IO OKPY’KHOCTH C TIOCTOSIHHOHN IO MOJYITIO CKOPOCTBIO. YTJIOBast

CKOPOCTb, THHEHHAst CKOpocTh. [lepros u yactora obpamieHus. LIeHTpocTpeMHuTENbHOE YCKOPEHHE.

TexHuueCcKre yCTPONWCTBA U MPAKTUYECKOE MPUMEHEHHE: CIIUIOMETD, IBUKECHIE CHAPSIIOB, IIEMHbIE U pEMEHHBIE TIepe/IauH.
Jlemoncmpayuu

Mojenb cucTeMbl OTCUETa, WIDTIOCTPALIUS KUHEMATHYECKUX XapaKTePUCTUK JIBHYKEHUSI.

[IpeoGpazoBanue IBUKEHHI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Tea B BO3AYyXE U B Pa3perKEHHOM MIPOCTPAHCTBE.

Habmronenne nBmkeHus Tena, OpOUICHHOTO MO YIIIOM K TOPU30HTY W TOPU30HTAIBHO.

WzmepeHne yckopeHHus CBOOOTHOTO A CHHUS.

HanpasneHne cKOpoCTH pH ABHKCHHUH TI0 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

Wzydenne HepaBHOMEPHOTO BI)KECHUS C TIEIBIO OIIPEIeIICHISI MTHOBEHHOM CKOPOCTH.

HccrrenoBanre COOTHOIICHUST MEXY ITyTSIMA, IPOHICHHBIME TEJIOM 32 IOCIICIOBATEIbHBIC PaBHBIC MPOMEKYTKH BPEMECHHU IIPH

PaBHOYCKOPEHHOM ABIDKECHUH C HAYaJIbHOH CKOPOCTHIO, PABHOM HYJIIO.

N3yuenue qBUXKEHYS IHApUKA B BA3KOW XKUJIKOCTH.

W3ydenne nBIKeHUS Tena, OpOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHocTH I"anunes. Ilepselii 3akon HeroToHa. MIHEepruanbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunnun cynepmno3unuu cui. Bropoit 3akon HeloToHa /11 MatepuanbHoil Touku. Tpetuii 3akoH HeioToHa

JJIA MaTCpUAJIbHBIX TOYCK.

IIOKOA.

3akoH BceMupHOro TaroteHus. Cuna tsxectd. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunsl TpeHus (mokosi, cCKoibkeHus, kadeHus). Cuna tperns. Cyxoe Tpenne. Cuia TpeHHS CKOJNBXCHUS U CHJIa TPEHUS
Koaddumment tpernus. Cria CONPOTUBIICHUS MIPH ABIDKSHIH Tella B KUIKOCTH WK Ta3e.

[octymaTtensHOE M BpamaTeIbHOE IBHKEHNE a0COTIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OcH BpanieHus. [1nedo cumbl. YciaoBus paBHOBecHs TBEPIOTO Tea.

Texauueckre ycTpoWCTBa U MPAKTUIECKOE MPUMEHEHHE: TTOAITUITHUKY, IBIYKEHUE HCKYCCTBEHHBIX CITyTHHUKOB.
Jlemoncmpayuu

SIlBneHne nHEepUUU.

CpaBHeHHE MacC B3aMMOICHCTBYIOIINX TEI.

Bropoii 3akon HeroTona.

Wsmepenue cui.

CrnoxeHue cui.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT Jie(hOpMAaIIHH.

Heecomocts. Bec Tena npu yckopeHHOM MOABEME U MaJIEHUH.

CpaBHeHHUE CUJT TPEHUS IOKOS, KaUEHUS U CKOJIbKEHHUS.

VYcnoBus paBHOBecHs TBEPAOIrO Tena. Bujibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomaol

Wzydenne nBmkeHNs OpycKa 1o HaKJIOHHOH IJIOCKOCTH.

HWccrenoBanne 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHHUKAIOIINX B MPYXXHHE M PE3HHOBOM 00pasIe, OT UX JedopManni.



HccnenoBanue ycinoBuil paBHOBECHs TBEPAOTO TeJla, UMEIOIIET0 OCh BpalleHHUS.

Tema 3. 3akonvl coxpanenus 6 mexanuke

Nmmynbe MaTepuanbHOM TOUKH (Tea), CUCTEMBI MaTepPHANIbHBIX TOYEK. VIMIyJlbC CUJIBI U U3MEHEHUE UMITYJIbCa Teja. 3aKOH
COXpaHEeHHsI UMITyJIbca. PeakTUBHOE IBUKEHHE.

Pa6ota cuibl. MOIIHOCTH CHJTBI.

Kunermueckas sHeprus MaTepHaibHOH Toukn. TeopeMa 00 M3MECHEHNH KHHETHYECKOW YHEPTHH.

[Norennmansras sHeprust. [loTeHIMambHAS SHEPTHS YIIPYTO AePOpMUPOBaHHO Npy>KUHEI. [loTeHIIMaTbHAS SHEPTHS Tena BOIM3H
MTOBEPXHOCTH 3EMITH.

[NoTrennumanpHbIe W HETIOTEHIMANBHBIE CHIBl. CBs3b pabOTHl HEMOTEHIMAJIBHBIX CHJI ¢ W3MEHCHHEM MEXaHHYEeCKOH SHepruu
CHCTEMBI TeJl. 3aKOH COXPaHCHHUS MEXaHMIECKOW YHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuuyeckue ycTporucTBa U MPAKTUIECKOE IPUMEHEHHE: BOAOMET, KOMEDP, MPY>KUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTrBHOE nBIKEHUE.

[epexo/ MOTEHIMATBHOMN SHEPTHH B KHHETHYCCKYIO U 0OpPaTHO.

Yyenuueckuil saxcnepumenm, nabopamopnvie pabomoi

Uzydenne abCcOMOTHO HEYNPYTOTO yAapa ¢ IIOMOIIBIO IBYX OJAWHAKOBBIX HUTSAHBIX MASTHUKOB.

HUccrenoBanue cBsA3U paObOTHI CHIIBI C I3MEHECHHEM MEXaHHUYECKON SHEPTHH Tella Ha IPUMEpPEe PACTHKEHHS PE3MHOBOTO XKTyTa.

Paspnen 3. MosekyasipHasi puzuka ¥ TepMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOH TEOPUH U UX ONBITHOE 000CHOBaHUE. BpoyHoBCcKoe nBmkenue. Juddysus.
XapaxTep ABMKEHHS ¥ B3aUMO/ICHCTBUS 4acTHI] BellecTBa. Moenn CTpoeHUst I'a30B, )KUAKOCTEH 1 TBEPBIX T U OOBSICHEHNE CBOWCTB
BeIIleCTBa Ha OCHOBE ITUX Mojenel. Macca u pa3Meps! Monekyil. Koianuectso BemectBa. IlocTosiHHas ABorazpo.

Temnosoe paBHOBecue. Temneparypa u e€ usmepenue. Illkana remneparyp Llenbcus.

Mogens wuaeanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYIIPHO-KMHETHYECKOH TEOpPHM HJIEalbHOrO Tra3a. AOCOMOTHas
TeMIepaTypa Kak Mepa cpeJHel KHHEeTHYeCKOl SHepruu TEIUIOBOro ABMKEeHMA dacTHll rasa. Illkama temneparyp Kenbsuna. I'a3oBble
3aKoHBl. YpaBHeHHe MeHnaeneeBa—Knaneiipona. 3akon JlansroHa. M3ompomeccsl B HACANBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduaeckoe npeacTaBieHrE H30IPOIECCOB: H30TEPMa, H30X0pa, H300apa.

TexHUYECKHE yCTPOUCTBA M MPAKTHIECKOE IPUMEHEHUE: TEPMOMETD, OapoMeTp.

Lemoncmpayuu

OmBITHI, TOKA3bIBAOIINE TUCKPETHOE CTPOCHHE BEIECTBa, (hoTorpadu MOJICKYJI OPraHMIECKUX COeTMHEHHH.

OmbiTe! 10 T y3UH XKUAKOCTEH 1 Ta30B.

Moaens OpOYHOBCKOTO JIBHKEHHUSI.

Mognens onbita HlTepHa.

OmBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHNE MEXMOJIECKYIIPHOTO B3aUMOACHCTBHSL.

Mopnens, HIUIIOCTpUPYIOLIAs IIPUPOLY JABICHUS ra3a Ha CTEHKH COCYJa.

OmBITHI, HILTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS HJI€AIBHOTO T'a3a, H30TPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

OmnpeneneHne Macchl BO3yXa B KJIACCHOH KOMHATE Ha OCHOBE N3MEpEeHMI 00bEMa KOMHATHI, JABIEHUS U TEMIIEPaTyphl BO3IyXa
B HEIlL.

HccnenoBanne 3aBUCUMOCTH MEXy TapaMEeTPaMH COCTOSIHUS pa3pexEeHHOro rasa.

Tema 2. Ocnoewvt mepmoounamuku

TepmoanHamuueckas cucreMa. BHYTpeHHss SHEPrHUs TEpMOJUHAMHYIECKONW CHCTEMBI M cIocoObI e€ nm3MeHeHus. KommuecTBo
TEIUIOTHl U paboTa. BHyTpeHHSS 3HEprusi 0JHOATOMHOTO HICATBHOTO Tasza. Buiel Temomepemayn: TEIIIONPOBOIHOCTh, KOHBEKIIHS,
n3ilydyeHue. Y ienbHas TeII0EMKOCTh BenlecTBa. KoanuecTBo TEIIoThl IpH TeIionepeaaye.

[lonartne 00 amgmabaTHOM mpormecce. IlepBeIi 3aKOH TEepMOAWHAMHKH. [IpMMeHEHHE NepBOTO 3aKOHA TEPMOAWHAMHKH K
n3onponeccaM. I'padudeckas naTepnperanus paboTsl rasa.

Bropoii 3akoH TepMoanHaMuky. HeoOpaTHMOCTh TPOIIECCOB B TIPHPOJIC.

TennoBsie MammHbL. [TpUHITMIIBI AEHCTBHS TEIUIOBBIX MamuH. [IpeoOpa3oBaHmst SHEPTHH B TEIUIOBBIX MammHaxX. Koaddumnent
MIOJIE3HOTO JeWCcTBHs TemyioBold MammHbl. Llukn KapHo M ero ko3¢ ¢HIMEHT MONE3HOro IEHCTBUS. DKOJOTHYECKHE IMpoOIeMBbl
TEIUIO3HEPTeTUKHU.

TexHn4eckue ycTpoicTBa W NPAKTUYECKOE NPHUMEHEHHE: JBHUIaTellb BHYTPEHHETO CrOpaHus, OBITOBOH XOJOAMJIBHUK,
KOHJIUIOHED.

Jlemoncmpayuu

V3meHeHne BHyTpEHHEH 3HEPTHH TeJIa IIPH COBEPIICHUN pabOThI: BBUICT MPOOKM U3 OYTHUIKH I0J] JIEHCTBHEM CXKAaTOro BO31yXa,
HarpeBaHue 3(upa B TaTyHHOU TpyOKe MyTEM TpeHUs (BUACOIEMOHCTPALINS).

V3MeHeHne BHYTpEHHEH SHEPTHUH (TEMIepaTyphl) Tea IpH TeruIonepenaqe.

OmnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3TyXa (OIBIT C BO3AYITHHIM OTHUBOM).

Mopenu mapoBoit TypOWHBI, ABUTATENs] BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO IBUIATEIS.



Yuenuuecxuii sxcnepumenm, nabopamopruie padomoi

W3MepeHue yaenbHOH TeII0OEMKOCTH.

Tema 3. Azpecamnvie cocmoanus ¢eujecmea. Pazoevie nepexoov

[TapooOpazoBanue n koHAeHcanus. Vcnapenue u kunenue. AOCOTIOTHAs U OTHOCHTENIbHAS BIAXXHOCTh BO3ayXa. HachleHHbIH
nap. Y ienpHasi TeIuioTa napoodpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphl KUTICHUS OT aBJICHUS.

Teépnoe teno. Kpucrammiaeckue u amopHBIe Tena. AHU3OTPOITNS CBOMCTB KpUCTAIUIOB. JKunkne kpuctaiuiel. COBpeMEeHHBIE
Marepuainsl. [InaBinenue u KpucTaum3anys. Y AenbHas TemIoTa wasaeHus. Cyonumanus.

YpaBHeHHE TeTIOBOTO OaaHca.

TexHn4eckue ycCTpoicTBa M NPAKTUYECKOE NPUMEHEHHE: TUTPOMETP M MCHXPOMETP, KaJOPUMETpP, TEXHOJIOTHH IMOTYy4EHHS
COBPEMEHHBIX MaTE€PHaJIOB, B TOM YHCIIE HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACBHIIEHHBIX MTAPOB.

Kunenue npy NOHMKEHHOM JIaBICHUM.

Crnoco0bl n3MEpEeHHs BIIAXKHOCTH.

HaOmonenue HarpeBaHus M IUIABJICHNS! KPUCTAIUTMYECKOTO BEIECTRA.

JleMoHCTpanus KpUCTAJIIOB.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3mepeHne OTHOCUTENBHOH BIAKHOCTH BO3IyXa.

Paspea 4. DiiekTpoanHaMmuka

Tema 1. Dnexmpocmamuxa

DrnexTpu3anus Tell. DIeKTpUIecKuid 3apsz. [IBa BUaa SIeKTPHUECKUX 3apsiaoB. [[pOBOJHHUKH, AUANEKTPUKH U IOy IPOBOIHUAKH.
3aKoH coOXpaHEHUsI SJIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsmoB. 3akoH Kymona. Todewnsli snexTpudeckuil 3apsia. Onexrtpuueckoe mnoisie. HanpsxEHHOCT
3JIEKTpUYECKOro noss. [[puHIMn cyneprno3uiuum 3JaeKTpUdecKuX nosieil. JInHuu Hanps>kEHHOCTU ANEKTPUUECKOTO MOJIS.

Pabora cun oanekrpocratndeckoro mojs. Ilorennuman. PasHocTe mnoTeHnuanoB. [IpoBOINHWMKM U JUDJIEKTPUKU B
3JIEKTPOCTATUYECKOM MoJie. JudaeKTpruueckas MpOHUIIAEMOCTb.

OnexTpoéMkocTh. KoHneHcaTop. DneKTpo€MKOCTh TIOCKOTO KOHIEHCATOpa. DHEPTHs 3apsHKEHHOTO KOHEHCATOpa.

TexHUUECKHE YCTPOUCTBA U MPAKTHUECKOE IPUMEHEHHUE: AIEKTPOCKOIL, SIIEKTPOMETP, IEKTPOCTATHUSCKAs 3alITa, 3a3EMIICHHUE
ANEKTPONPUOOPOB, KOHACHCATOP, KOMIMPOBAIBHBIN ammapar, CTPYHHBIH IPHHTEP.

Lemoncmpayuu

YeTpoHCTBO M IPUHLIMIT ACUCTBUS AIEKTPOMETPA.

BsanMoneiicTBre HaIEKTPU3OBAHHBIX TEJ.

DIEeKTPUUECKOE TOJIE 3apsKEHHBIX Tell.

[IpOBOJHUKH B 3JIEKTPOCTATUIECKOM MOJIE.

DneKTpocTaTHuecKas 3aluTa.

JIMdIEeKTPUKY B DJIEKTPOCTATUIECKOM II0JIE.

3aBUCUMOCTD AJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIONIAN TUIACTUH, PACCTOSHUS MEXIY HUMH U JAMDIEKTPUUECKON
MIPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHASHCATOpPA.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

H3mepeHne 31eKTpoEMKOCTH KOHICHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunwix cpeoax

DNEeKTpUYECKUN TOK. Y CIOBHSI CYyIIECTBOBAHUS dJIEKTpUUecKoro Toka. Mcrounnku toka. Cuna toka. [1oCTOSHHBIHN TOK.

Hampspkenue. 3akon Oma 115 yyacTka LernH.

OJEeKTpUUECKOe CONPOTHBICHHUE. YJIENbHOE CONPOTHBICHHE BemecTBa. [lociemoBarenpHOE, MapanjieNbHOE, CMEIIaHHOE
COeTMHEHUE TIPOBOTHUKOB.

Pabora sanektpudeckoro Toka. 3akoH J[xoyis—JIena. MOImHOCTD 3JEKTPUYECKOTO TOKA.

DNEKTPOABMKYIIAs CHJIa ¥ BHYTPEHHEE CONMPOTHUBIICHUE UCTOYHHUKA TOKA. 3akoH OMa /1Sl IOJTHOM (3aMKHYTO#) SJICKTPHUYECKOM
nenu. KopoTkoe 3aMbikaHue.

DONEeKTpOHHAsT TPOBOJAUMOCTH  TBEPABIX  METAUIOB. 3aBUCUMOCTBb  COTPOTHBIICHHS METALIOB OT  TEMIIEpPaTyphl.
CBepXIpOBOAUMOCTb.

OnekTpudeckuil Tok B Bakyyme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[onmympoBonuuku. CoOCTBeHHass W IPUMECHas  NPOBOJUMOCTh  IONYNPOBOAHWUKOB. CBoiicTBa  P—N-mepexona.
[MomympoBOTHUKOBEIC IPHOOPHI.

DIIeKTPUUECKHI TOK B paCTBOPAX U PACIUIaBax JIEKTPOJIUTOB. DIEKTPOIUTHYECKAS AUCCOLHUALIMSL. DIIEKTPOIIU3.

DneKkTpuueckuil ToK B razax. CaMOCTOSITENIbHBIN U HECAaMOCTOSATENbHBIN pa3psa. Monnus. [Tna3ma.

Texauueckue yCTpPOHCTBA H TPAKTHYECKOE MPUMEHEHHWE: aMIepMeTp, BOJBTMETP, pPEOoCcTaT, HWCTOYHUKH TOKa,
9JIEKTpOHArpeBaTellbHbIe MPUOOPHI, IEKTPOOCBETHTEIbHBIE TPHOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIN IO, TEPMUCTOPHI U
(hOoTOPE3UCTOPHI, TOTYTPOBOTHUKOBBIN MO/, TaTbBaHUKA.

Jlemoncmpayuu



V3amepenne cuitbl TOKa U HAIPSDKEHHUS.

3aBHCHMOCTb COTIPOTUBIICHHS IUIMHAPHYESCKUX MPOBOJHUKOB OT JUIMHBI, TUIOIIAAHN TIOTIEPEYHOr0 CEYSHUs U MaTepHala.

CMeraHHOE COeAMHEHNE IPOBOJHUKOB.

IIpsiMoe u3MepeHHe 3IeKTpoIBHAKYILEH cuibl. KopoTkoe 3aMblkaHHEe TalbBaHUYECKOTO 3JEMEHTa U OLEHKa BHYTPEHHETrO
COTIPOTHUBIICHUS.

3aBUCHMOCTH CONPOTUBIICHHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOANMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psia U IpoOBOAUMOCTb BO31yXa.

OIHOCTOPOHHSISI POBOANMOCTD THOAA.

Yuenuueckuii sxcnepumenm, rabopamophsie pabomul

W3yueHne cMENIaHHOTO COEIMHEHHUS PE3UCTOPOB.

W3MepeHue 31eKTpOoABIDKYILEH CUTbI HICTOYHHUKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHUS.

Habnronenue anektposmsa.

Me:XnpeaMeTHbIe CBSI3H

W3zyuenune kypca ¢pusuku 6a3oBoro ypoBHs B 10 Ki1acce ocymecTBISIETCS ¢ YYETOM COAEPKATENBHBIX MEXKIIPEIMETHBIX CBS3EH C
KypcaMu MaTeMaTHKH, OMOJIOTHH, XMMHH, reorpaduu 1 TEXHOJIOTHH.

Mesicnpeomemuvie noussmusi, CBI3aHHbIE C M3YYEHHEM METOJIOB HAYYHOTO IO3HAHUs: SBJICHWE, HAay4yHbIH (akT, runoresa,
¢u3nyecKas BeIUIHHA, 3aKOH, TEOpHs, HAOIIOJCHNE, IKCIIEPUMEHT, MOACIHPOBAHNE, MOAENb, H3MEPEHHE.

Mamemamuxa: pelieHWE CHUCTEMBI YpaBHEHWH, nuHEHHas ¢(yHKIus, napabona, rumepbona, mx rpadWKu W CBOWCTBA,
TPUTOHOMETPUYECKHE (YHKIMN: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYIECKOE TOXKIECTBO, BEKTOPHI M HMX
MIPOEKLINH Ha OCH KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

buonocua: mexaHndeckoe IBIDKEHHE B JKHBOM mpupone, IuU(Qy3us, ocMOC, TEINIOOOMEH >KHBBIX OpPraHU3MOB (BHIBI
TeIUIoNepelauH, TEIIOBOE PABHOBECHE), AIICKTPUIECKHE SBICHUS B )KUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIIECTBA, MOJISIpHAs Macca, TeIJIOBble CBOIcTBa
TBEPBIX TeJ, KUIKOCTEH U Ta30B, JCKTPHUECKUE CBOIICTBA METAIIOB, 3JIEKTPOIUTHYECKAsT JUCCOIMALINS, TaJIbBAaHHUKA.

Teocpagpusi: BNaXXHOCTh BO3yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: TIpeoOpa30OBaHUE JBUKEHUH C HCHOJIB30BAHHMEM MEXAHHU3MOB, Y4Y€T TPEHHS B TEXHHUKE, IOJIIUITHUKY,
HCTIONB30BaHUE 3aKOHA COXPAaHCHMSA MMITYJIbCa B TEXHMKE (pakeTa, BOJOMET M JIpyrue), JIBUTaTeNlb BHYTPEHHETO CrOpaHMs, MapoBas
TypOuHa, OBITOBOH XOJIOAWIBHUK, KOHIUINOHEP, TEXHOJIOTHH TOIYIECHHUsI COBPEMEHHBIX MAaTEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, 1
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHIECKAs 3aIINTA, 3236 MIICHUE JIICKTPONPHOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, 3IEKTPOHATPEBATEIbHbIC
IpUOOPHI, INEKTPOOCBETUTEILHBIE IPUOOPHI, TATbBAHUKA.

11 KJIACC

Pasnen 4. DiiekTpoaAnHAMHUKA

Tema 3. Maznumnoe none. In1eKmMpoMazHUMHAA UHOYKUYUA

ITocrosiHHbIe MarHuThl. B3aumoaeiicTBUe MOCTOSSHHBIX MarHUTOB. MarHuTHoe nose. Bektop MarHuTHOM MHAYKIUU. [IpuHIMn
CyNepIO3UIIUU MAaTHUTHBIX MOJIeH. JINHUKM MarHUTHOM MHAYKIMKU. KapTuHa TWHUN MAarHUTHON WHITyKIIUU TIOJIS IOCTOSTHHBIX MarHUTOB.

MarautHoe moJie MPOBOJHUKA ¢ TOKOM. KapTHHA JIMHWUN MHIYKIIMM MArHUTHOTO TOJIS JJMHHOTO MPSIMOTO TMPOBOJHHUKA U
3aMKHYTOTO KOJIbIIEBOTO MPOBOIHUKA, KaTYIIKH ¢ TOkoM. OmbIT DpcTena. B3anmoeiicTBie MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJb U HalpaBJIeHUE.

Cuna Jlopenra, e€ MoIynb U HampaBiieHUe. [IBIDKEHHE 3apsDKEHHOM YacTHIBI B OJHOPOJIHOM MAarHUTHOM moiie. Pabora cribl
Jlopenua.

SIBneHue 3IEKTpOMAarHUTHOW MHAYKUMHU. [IOTOK BEKTOpa MarHMUTHON HMHIYKIUH. DJIEKTPOABMKYIIAs CUJIa UHAYKLUHUU. 3aKOH
3JEKTpOMarHuTHOM nuaykuu dapanes.

BuxpeBoe »siexTpuyeckoe Tmoje. DIEKTPOIBIKYIIAS CHIa HWHAYKIUHA B TPOBOJHHUKE, JBIKYIIEMCS MOCTYyNaTelbHO B
OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuino JleHua.

WHAYKTUBHOCTG. SIBIEHUE CAaMOWHAYKIIUU. DIEKTPOABIKYIIAS CHUJIa CAMOUHIYKIIHH.

DHeprus MarHUTHOTO TIOJISI KATYIITKU C TOKOM.

DNEeKTPOMAarHuTHOE TOJIe.

TexHuueckue ycTpoiicTBa M MPaKTUUECKOE MPUMEHEHHE: IOCTOSHHbIE MArHUTBI, JJIEKTPOMArHUTHI, 3JIEKTPOJIBUraTelb,
YCKOPHUTEIH JIEMEHTAPHBIX YACTHL, UHIAYKIIMOHHAS TIeUb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM T1OJIEM.

JInHUY UHTYKUUU MarHUTHOTO TIOJIA.

B3aumoneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[etictBue cuibl JIopeHia Ha MOHBI AIEKTPOJIUTA.

SIBneHue 37eKTPOMarHUTHOW WHTyKIIUH.



IIpasuno Jlenna.

3aBUCUMOCTb JEKTPOJABIDKYILEH CUIBI MHAYKLIUU OT CKOPOCTH U3MEHEHUS! MATHUTHOTO MOTOKA.
SIBneHue caMOMHAYKIUH.

Yuenuuecxuii sxcnepumenm, nabopamopnuie padomoi

W3ydeHne MarHUTHOT'O MOJISL KaTYIIKU C TOKOM.

HccnenoBanne 1efcTBHUSA OCTOSIHHOTO MAarHUTA HAa PAMKY C TOKOM.

HccnenoBanue sIBICHUS 3IEKTPOMAarHUTHONH HHAYKIIHH.

Paszgen 5. Kojie0anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHumHnble KoO1e0anus

Konebarenpnas cucrema. CBoOOAHBIE MeXxaHWYecKne Konebanus. ['apmonmdeckue konebanus. [lepron, yactora, aMIIIUTyaa U
¢aza xonebanuii. IIpyMHHBII MasTHUK. MaTeMaTH4eCKUil MasiTHUK. Y paBHEHHE TapMOHUUYECKHUX KosieOanuii. [IpeBpaiienne sneprun
IIPY TapMOHUYECKUX KOJIeOaHMUsX.

KoneGatenbHblit KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHNs B UICaIbHOM KOJIeOaTeIbHOM KOHTYpE. AHAIIOTHS MEXKLY
MEXaHWYECKUMH U IJIEKTPOMarHUTHBIME Kosiebanusamu. @opmyia Tomcona. 3akoH coXpaHEeHHs SHEPTUH B UJIealIbHOM KoJieOaTeIbHOM
KOHTYpE.

[IpencraBneHre o0 3aTyXawmuX KojcOaHMsIX. BBIHYXICHHbIC MeEXaHHUYeCKHe KojecOanus. Pe3onaHc. BbIHYXICHHBIC
JJIEKTPOMAarHUTHBIE KOJICOAHMS.

Ilepemennbiii Tok. CUHYCOMAANBHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOrO0 TOKa. AMIUIMTYAHOE M AE€HCTBYIOLIEE
3HAa4YECHUE CUJIBI TOKA U HANPSKEHUSL.

Tpancpopmarop. IIponsBoacTBo, nepeaada U MOTpeOICHUE NIEKTPUIECKON SHEPTHH. DKOJIOTHYECKHE PHCKH TIPH IIPOU3BOJICTBE
aneKkTposHepruu. KynbTypa nenonabs30BaHUs dJIEKTPOIHEPTHH B TOBCEAHEBHON KHU3HU.

TexHuueckue ycTpoHCTBa M TMPaKTHYECKOE NPHUMEHEHHE: 3JIEKTPUUYECKUH 3BOHOK, I'€HepaTop NEepPeMEHHOIo TOKa, JIMHHU
3JIeKTponepesay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoneOaTeIbHOM CHCTEMBI (IPYKUHHBINA HIIH MAaTEMaTHUECKHI MasTHHK).

Ha6mronenue 3atyxatonux kojaeOaHu.

HccnenoBanue CBOMCTB BBIHYK/ACHHBIX KOJIEOaHHH.

Habmonenune pe3onaHca.

CB0OOIHBIE 3TIEKTPOMArHUTHBIE KOJIEOaHUS.

OcnmtorpaMmel (3aBUCUMOCTH CHITBI TOKA M HATIPSHKEHUS] OT BPEMEHH) AJISI SJICKTPOMAarHUTHBIX KoJIeOaHui.

Pe3onanc npu nocnenoBaTeIbHOM COEIMHEHNN PE3UCTOPA, KATYIIKH HHIYKTUBHOCTH U KOHAECHCATOPA.

Mojens IMHUY JIEKTPOIepenadn.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomal

HccrnenoBanue 3aBUCUMOCTH MEpHO/ia MAJIBIX KOJIEOaHUH Ipy3a Ha HUTH OT AJIMHBI HUTH U MacChl Ipy3a.

HccrnenoBanne nepeMeHHOT0 TOKA B IIETH U3 TIOCIE0BATENIEHO COSTMHEHHBIX KOHIEHCATOPa, KATYIIKN M Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHble 60JIHbL

MexaHHueCKHe BOJHBI, yCIOBHA pacrpocTpaHeHus. llepmoa. CkopocTh pacmpocTpaHeHHMS W AJUHA BOJIHBL Ilomepeunsie u
NpoJ10JIbHBIE BOJIHBI. VIHTEepdepennys u audpakiius MeEXaHH4eCKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

OJEeKTpOMarHUTHBIC BOJIHBI. YCIIOBUS M3JIy4eHHs 3JIEKTPOMAarHWTHBIX BOJIH. B3aumuas opumenrtanms BektopoB E, B, V B
JIEKTPOMarHUTHOH BosTHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPasKeHHE, IPEIOMIICHHE, TTONISIPU3aLns, TPpaKys, HHTep(EpEeHIHSL.
CKOPOCTBb MEKTPOMArHUTHBIX BOJIH.

[ITkana 3:1eKTpOMarHUTHBIX BOJIH. [IpMeHEeHNe JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U OBITY.

[IpuHOUIBI pagroCBs3U U TeneBuaeHUs. Pagnonokanys.

OJIEeKTpOMarHuTHOE 3arpsI3HEHNE OKPYKAFOIIEH CpPeIbI.

TexHuueckue ycTpoiCTBa U MPAKTHIECKOE MPUMEHEHHE: My3bIKIbHBIE HHCTPYMEHTHI, YIBTPa3BYKOBas TUATHOCTHKA B TEXHHUKE
1 MEIUIMHE, pajap, paaIHonpruEMHNK, TEICBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TIOTIEPEUHBIX U TPOIOJIBHBIX BOJH.

Komnebmomieecs TeI0 Kak HICTOYHUK 3BYKa.

HaGmonenue otpakeHust U MPEIOMIICHNS] MEXaHMYECKUX BOJIH.

HaGmonenue unrepdeperHnnu n 1udpakuuyd MeXaHMIeCKUX BOJIH.

3BYKOBOMH pe30HaHC.

HaGmonenue cBsI3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTY/I0H M 9acTOTOH KoJieOaHHH.

HccnenoBanne cBOWCTB JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, ITPEIOMIICHUE, TIOJISIpU3alys, Tudpakuuns, nHTepdepeHuns.

Tema 3. Onmuxka

I'eomeTrpuueckas onrtuka. IIpsimonuHeiiHOe pacmpocTpaHeHHe cBeTa B OJHOpoAHOW cpeze. Jlyd cBera. TodeuHbI MCTOYHUK
CBeTa.

OtpaxxeHue cBeTa. 3aKOHBI OTpaKkeHus cBeTa. [locTpoeHre H300paXKeHUH B IITIOCKOM 3epKalle.



[Ipenomienue ceera. 3aKOHBI MpEJIOMIICHUS cBeTa. AOCOIIOTHBIN NOKa3aTesb npenomieHus. [loaHoe BHyTpeHHEE OTpakeHHE.
IIpenenpHbIl yron NOJTHOTO BHYTPEHHETO OTPasKeHHUS.

JHucnepcus csera. CroxHbIi cocTaB 6ernoro cera. L[Ber.

Cobwuparoniue 1 paccenBarolue J1H3bEL ToHkas tuH3a. @OKyCHOE pacCcTOsHHE M ONTHYECKasl CHila TOHKOW JInH3bI. [locTpoenue
n300paxeHUH B COOMPAIOIIMX U pacCerBaIOIINX JIH3ax. PopMysia TOHKOH JMH3BL. Y BEJIMUEHHE, JaBaeMOe JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBast ontuka. MHTepdepenuns cBeta. KorepeHTHbIE NCTOYHHKH. YCIOBUS HAOMIOICHUS MakCHMyMOB M MHHHUMYMOB B
nHTEp()EPEHINOHHON KapTHHE OT JIBYX CHH()A3HBIX KOTEPEHTHBIX HCTOYHHKOB.

Hudpakius ceeta. AndpakiponHas pemeTka. Y cIoBre HaOMOICHUS IIaBHBIX MaKCHMYMOB ITPH NaICHUH MOHOXPOMATHIECKOTO
cBeTa Ha TU(PAKIHUOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHnueckue ycTpoiicTBa M IMpaKkTHYECKOE NMPHUMEHEHHE: OYKH, Jyna, (oToamnmnapar, MPOCKIMOHHBIH amnmapar, MUKPOCKOI,
TEJIECKOII, BOJIOKOHHAS OINITHKA, TU(PPAKIIMOHHAS PEHIETKA, TOJISIPOHI.

Jlemoncmpayuu

[IpsiMosnMHElHOE pacrpocTpaHeHne, OTpakeHHE U pesioMiieHue cBeTa. OnTriyecKue mpuoopsl.

ITonHoe BHyTpeHHEE OTpaxkeHue. Moaens cBeToBoa.

HccnenoBaHue cBOMCTB M300paKEHUI B TINH3AX.

Mopaenu MEKpPOCKOIa, TEIECKOIA.

Habmronenne naTEpdEpEHINN CBETA.

Habmronenune qudpaknnu cBera.

Habmonenune nucnepcun cBeTa.

ITomyueHnne cekTpa ¢ HOMOIIBIO MPU3MBIL.

[Mony4eHue criekTpa ¢ TOMOIIbIO TU(PaKIMOHHON PelIETKH.

Habnronenue nossipusanyu cBera.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3MepeHune noka3aTess NpeIOMICHHS CTEKIIA.

HccnenoBanue cBOMCTB M300paKEHUI B TIMH3AX.

HaGmonenue nucnepcuu cBerta.

Paspnen 6. OcHOBBI cienMaJIbHOM TEOPHU OTHOCUTEIbHOCTH
['paHuIBEl TPUMEHUMOCTH KIIACCHYECKOH MeXaHWKH. [locTymaTel cnenuanbHOW TEOPUM OTHOCHTENBHOCTH: WHBAPHAHTHOCTH
MOJIyJIsl CKOPOCTH CBETa B BaKyyMe, IPHHITUI OTHOCHTEIEHOCTH DWHINTEHHA.
OTHOCHTENEHOCTH OJJHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKPAIIICHHE JITTIHEL.
DHEprus U NMITYJIEC PEIIATHUBUCTCKOM YacTHIIHI.
CB43b Macchl ¢ SHEPTHEH U UMITYIbCOM PENIITUBUCTCKON YaCTHIIBI. DHEPTHS MOKOSI.

Pa3gen 7. KBanToBasi puznka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBs3u sHepruu HOTOHA C €ro 4aCTOTOH. DHEPrHs U UMITYJIbC (POTOHA.

OtkpoiTie U uccienoBanue Gorodpdexra. Ombitel A. I'. CrosneroBa. 3akoHbl ¢porodddekra. YpaBHeHUe DWHIITEHHA UIs
¢doroaddekra. «Kpachas rpanumna» Gorordpdexra.

Hasnenune cera. Onbitel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHn4ecKue ycTpOHCTBa M MPAKTHIECKOE NPUMEHEHNE: (POTOIIEMEHT, (OTOATUHK, COTHEUHAS OaTapes, CBETOIHUO.

Lemoncmpayuu

DoToddheKT Ha YCTAHOBKE ¢ MMHKOBOH MJIACTHHOM.

HccrenoBanne 3aKOHOB BHEIIHETO (poTOd(deKTa.

CseToano.

Comneunas OaTapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuto o -uactuil. [lnmanerapnas monenb atoma. [loctymarer Bopa.
W3znyuenne u noryomnieHre (GOTOHOB MPH IEPEXO/ie aToMa C OJHOTO YPOBHS dHEprud Ha Opyroi. Buabl cnekrpoB. CriekTp ypoBHeH
9HEPIuu aToMa BOAOPOJA.

Bonnossle cBoiicTBa yactu. Bomnst ne bpoiuisa. KopnyckynspHo-BonHOBO! Ayanusm.

CHoHTaHHOE U BBIHYKJEHHOE U3Iy4YEHUE.

TexHn4eckue ycTpoHCTBa M MPAaKTHYECKOE NPUMEHEHNE: CIIEKTPAIbHBIN aHaN3 (CIIEKTPOCKO), JIa3ep, KBAHTOBBIH KOMITBIOTED.

Jlemoncmpayuu

Moguens onbita Pesepdopra.

OmnpeneneHne IIMHBI BOJIHBI J1a3epa.

Habmnrogenne TMHEHYIaThIX CIIEKTPOB U3ITyIEHUS.

Jlazep.



Yuenuuecxuii sxcnepumenm, nabopamopruie padomoi

HaOmonenue nuHevaToro criekTpa.

Tema 3. Amomuoe aopo

OKCHEpUMEHTHI, JIOKAa3bIBAIOUINE CIIOKHOCTH CTpoeHust sapa. OTkpbiTHe panuoakTHBHOCTH. OmnbiTel Pesepdopna 1o
OIIpEJICTICHUIO COCTaBa PaJOaKTUBHOTO 3myueHus. CBolicTBa abda-, bera-, raMMa-u3IydeHus. BiusiHue paanoakTHBHOCTH Ha )KUBBIE
OpraHU3MBEL.

OTkpeITHE TIpOTOHA W HeWTpoHa. Hykmonnas momens sigpa [eisenOepra—lBanenko. 3apsa sapa. MaccoBoe 9HCIO sapa.
H3oTonsLl.

Anpda-pacnan. DIeKTpOHHBIN W O3UTPOHHEIHN OeTa-pacnan. [lamMmma-m3mydenue. 3aK0H paJliOaKTHBHOTO PacIajia.

DOHeprust CBA3U HYKIJIOHOB B siipe. SnepHbie cuibl. JedekT maccs sapa.

SInepHble peakuuu. [lenenue u CUHTE3 s1ep.

SnepHstit peakrop. TepmosinepHslii cuaTe3. [Ipo0ieMbl 1 NEPCIIEKTHBEI SIEPHON YHEPTETUKU. DKOJIOTUUECKHE aCIIEKTHI sIEpHOI
SHEPreTUKH.

DreMeHTapHble YacTHIBI. OTKPBITHE O3UTPOHA.

Mertopl HAOIIOICHHS ¥ PETHCTPALUK HJIEMEHTAPHbIX YaCTHII.

®dynnaMeHTaNnbHbIe B3aUMOAEHCTBUS. EMUHCTBO M3n4ecKoi KapTHHBI MHpA.

TexHHUYeCKUE yCTPOWCTBA M MPAaKTHYECKOE NPUMEHEHHUE: IO3UMETD, KaMepa BuiibcoHa, siaepHblii peakTop, aToMHas 6oMoa.

Lemoncmpayuu

CYETYNK HOHN3UPYIONINX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamophsie pabomut

HccrenoBanne TpekoB 9acTHI] (IT0 TOTOBEIM (poTOTpadusiM).

Pa3gen 8. DjieMeHTBI AaCTPOHOMUM M ACTPOPU3NKHU

Oransl pa3BUTHs acTpoHOMUU. [IpukiagHOE U MUPOBO33PEHUECKOE 3HAYCHUE ACTPOHOMHMH.

Bun 3Bé3anoro He6a. Co3Be3aus, spKue 3BE3/1bI, MJIAHETHI, X BUAUMOE JIBIDKEHUE.

ConHeyHas cucteMa.

Connue. ConHeuHass akTUBHOCTh. Mctounuk sHeprun CoiHia U 3BE37. 3BE3BI, UX OCHOBHBIE XapaKTepUCTHKH. J[marpamma
«CTIEKTPABbHBIN KJIacC — CBETUMOCTEY. 3BE3/IBI TJIABHOM MOCIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY ISl 3BE3/] TIIaBHOM
[OCJIEI0BATENbHOCTU. BHYTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NIPEACTABICHUS O MPOUCXOXKIECHUHU U 3BOMOLMKM COJHIA U 3BE3.
DTarbl )KU3HU 3BE3].

Maeunsiii [TyTs — Hamma I"'anakTuka. Ilonoxxenue u amxenne Connua B ["anakruke. Tumbl ranaktuk. PaguoranakTHKy v KBa3apshl.
UEpHble ObIPHI B AApaX TaJaKTUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00a. Pas6eranue ramakruk. Teopust bompmroro B3peiBa. PenmukToBOC U3ITy4YeHHE.

MacmrabHas cTpykTypa Beenennoi. Meraranaktuka.

Hepeménusie mpoGieMbl aCTPOHOMUH.

Yyenuuecxue nabniooenus

HaGmronenrss HEBOOPY>KEHHBIM TJ1a30M C HCIOJB30BAHWEM KOMIIBIOTEPHBIX MPUIOKEHUA ISl OMpPENeTCHHs TOJIO0XKEHHS
HeOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be3/insi CeBEpHOTO MONYIIAPHs U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JlyHsl, mianet, Mneunoro I[lytu.

O0o0maroniee NOBTOpPeHne

Pois hm3uku 1 acTpOHOMHH B 3KOHOMHUYECKOH, TEXHOJIOTHIECKOH, COIIMATBHON M 3THIECKOH cpepax AesaTeNbHOCTH YeIOBEKa,
polb W MecTo (PM3WKM M acTpPOHOMHH B COBPEMEHHOW HAayYHOW KapTHHE MHpa, poib (pu3mdyeckodl Teopuu B (popMupoBaHHU
MpeaCcTaBICHAN 0 pH3HUecKOl KapTHHE MHpa, MECTO (PH3MUYECKOH KapTHHBI MUpa B O0IIEM Py COBPEMEHHBIX eCTECTBEHHO-HAYYHBIX
[IpEeACTaBICHUI 0 IpUpoJE.

Me:xnpeamMeTHble CBSA3U

N3yuenne kypca ¢usnku 6a30BOro ypoBHs B 11 Kitacce OCyIIeCTBISIETCS C YIETOM COJIEPIKATENBHBIX MEKIIPEIMETHBIX CBSI3EH C
Kypcam¥ MaTeMaTUKH, OMOJIOTHH, XUMHH, TeoTpadru U TEXHOJIOTHH.

Mesicnpeomemuvie nowsimusi, CBA3aHHBIE ¢ WU3yYEHHEM METOJOB HAYYHOTO MO3HAHUS: SBJICHWE, HAYYHBIH (DakT, THMOTE3a,
(usnueckas BeIMUrHA, 3aKOH, TEOpHs, HaOI0eHEe, SKCIIEPUMEHT, MOJISITMPOBAHKE, MOJIEITh, NU3MEPEHUE.

Mamemamuxka: pellieHue CUCTEMBI ypaBHEHUH, TPUTOHOMETPpHUUIECKUE (PYHKIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXAECTBO, BEKTOPHI M MX MPOEKIMH HA OCH KOOPJAHMHAT, CIOKEHUE BEKTOPOB, MPOU3BOIHBIC IJIEMEHTAPHBIX
(GYHKIUH, TPU3HAKY OO0 TPEYTOJILHUKOB, ONPEICICHUE IUIONIA U IIOCKUX QUryp U 00bEMa Te.

buonoeus: 3neKTpUUYeCKUE SBICHUS B )KUBOH MPHPOJE, KOJIeOATEIbHBIC IBIDKCHUS B XKUBOH MPUPOJIC, ONTHICCKHE SBICHUS B
JKUBOM MpUpoe, JecTBUe pajuallii Ha KUBbIE OPTaHU3MBI.

Xumusi: CTpOSHHE aTOMOB M MOJICKYJI, KDUCTAITUYECKAsT CTPYKTypa TBEPIBIX TEJ, MEXaHH3MBI 00pa30BaHUs KPUCTALTHYECKON
pelETKY, CIIEKTPaJIbHbIN aHau3.

Teoepachus: marHuTHBIE TONIOCA 3€MJIM, 3QJICKM MATHUTHBIX pPyA, (OTOChEMKA 3EMHOW MOBEPXHOCTH, NpEACKa3aHHe
3eMJIETPSICEHUI.

Texnonoeus: JWHWUW DIIEKTPOTEpENad, TEHEpPaTop IMEePEMEHHOTO TOKa, 3JIEKTPOJBUTATENh, WHIYKIMOHHAS I€4Yb, pajap,
paauonpuéMHHNK, TEIEBU30p, aHTeHHA, TenedoH, CBY-meds, MPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COJTHEUHas Oarapes.



IHJTAHUPYEMBIE PE3YJBTATBI OCBOEHUA MPOI'PAMMBI IO ®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA30BAHUA

OcBoenue yueOHoro npeaMera «Puznka» Ha ypoBHE cpesHero obiero oopasoBanusi (0a30BbIi YpOBEHb) IODKHO 00€CIIEUUTh
JIOCTHIKEHUE CIICAYIONINX THIHOCTHBIX, METAIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JImgHOCTHBIE pe3ynbTaThl OCBOEHHS YydeOHoro mnpeaMera «®Pusmka» IOKHBI OTpakaTb TOTOBHOCTE M CIHOCOOHOCTH
00yJaromuxcs PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHOW BHYTPEHHEH IIO3WIIMEH JHMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAIHH,
MO3UTUBHBIX BHYTPCHHUX YyOEXIECHUH, COOTBETCTBYIOUIMX TPAAWIMOHHBIM IEHHOCTSIM POCCHHCKOTO OOINECTBa, pAaCIIMPEHHUE
M3HEHHOTO OIBITAa U OIbITAa JESTEIbHOCTH B MPOILECCe pean3allil OCHOBHBIX HaNpaBlIeHUI BOCIUTATENbHON NEATENbHOCTH, B TOM
4ycle B 4aCTH:

1) rpa:k1aHCKOr0 BOCIMTAHUS:

c(hOpMUPOBAHHOCTB TPAXKIAHCKOH O3UIIMU 00YYarONIErocs KaK aKTHBHOT'O M OTBETCTBEHHOT'O WIEHA POCCHUICKOTO 00IIECTRa;

MIPUHSTUE TPAJAULMOHHBIX O0IIEUEIOBEYECKUX TYMAaHUCTHIECKUX U IEMOKPATHIECKIX [IEHHOCTEH;

TOTOBHOCTb BE€CTU COBMECTHYIO ACATCIIBHOCTL B HMHTEPCCAX TPaKIAHCKOIO O6IJ.[CCTB3, Y4aCTBOBAaThL B CaMOYIpPaBJICHUU B
00pazoBaTenbHOM OpTaHU3aINH;

YMEHHE B3aMOJICHCTBOBATh C CONMAIBLHBIMUA HHCTUTYTaMHU B COOTBETCTBHUH C NX (DYHKIMSAMH U Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOH M BOJIOHTEPCKOI NEATENILHOCTH;

2) MaTPHOTHYECKOT0 BOCIUTAHMS

c(hOpMUPOBAHHOCTh POCCHHCKON TPk JaHCKON MACHTHYHOCTH, ATPHOTU3MA;

IEHHOCTHOC OTHOIICHUE K IT'OCYJapCTBCHHBIM CUMBOJIaM, JOCTHKCHUAM pOCCHﬁCKHX y‘IéHbIX B 00J1acTH (1)I/ISI/IKI/I " TCXHUKH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, 3TUUECKOTO ITOBEACHHS;

CHOCO6HOCTL OLICHUBATH CUTYyaAllUIO U IPUHUMATh OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U
IOCHHOCTH, B TOM YHCJIC B ACATCIIBHOCTH yHéHOFO;

0CO3HaHHE JINYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOHYMBOTO OyAyIIEero;

4) 3CTeTHYECKOr0 BOCIHTAHMS:

JCTETHYECKOE OTHOIICHNE K MUPY, BKJIIOYAsl 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIETO (PU3MUECKOI HayKe;

5) TpynoBoro BocnuTaHusi:

MHTEpEeC K pasiMuHbIM cepaM NpodeccHOoHANBHOM JeSTeNbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DM3MKOM W TEXHUKOH, yMEHHE
COBEpIIATh OCO3HAHHBIH BEIOODP Oyaymieil mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CaM000pa30BaHuIo B 001acTy pU3MKN Ha MPOTSDKCHUH BCEH KHU3HHU;

6) 9K0JI0rHYEeCKOT0 BOCTUTAHMSI:

c(hOpMUPOBAHHOCTB 3KOJIOTHYECKO KYJIbTYpbI, OCO3HAHHUE INI00aJIBHOTO XapaKTepa IKOJIOTHUECKHUX MpodIiem;

IUTAaHUPOBaHWE M OCYIIECTBIECHHE [EHCTBMH B OKpYXalolleil cpeiae Ha OCHOBE 3HAHMA LeJed YCTOMYMBOIO pa3BUTHA
YeJI0BEYECTBa;

pacIIupeHHe OMbITa AEATEIbHOCTH SKOIOTHYECKOI HallpaBJICHHOCTH Ha OCHOBE MMEIOINXCS 3HAHUH 0 (PU3HKE;

7) HIEHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMHUPOBAaHHOCTH MUPOBO33PEHNS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHs (PU3NUECKOI HAyKH;

OCO3HAHHE IIEHHOCTHM HAy4YHOH JesTeNIbHOCTH, TOTOBHOCTh B TIpOIiecce H3Y4YeHUs (U3HKH OCYIIECTBISTH INPOEKTHYIO H
HCCIIEI0BATEIbCKYIO AEATEIbHOCT HHANBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe1bHBIE YHHMBepPCATbHbIE yueOHbIe 1elicTBUSA
Ba3oBble Joruyeckue aeiicTeus:
CaMOCTOATENFHO (POPMYIITHPOBATH M aKTyaIM3UPOBATh MPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;
OTIPENIEIATD e IeSTeITLHOCTH, 331aBaTh ITapaMeTPhl U KPUTEPHH UX JTOCTHKCHHUS;
BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYNS B PACCMATPUBAEMBIX (PH3MUECKUX SIBICHHSX;
pa3pabaThIBaTh IJIaH peleHNUs MPoOIeMBbl ¢ yUYETOM aHAIN3a UMEIOIUXCS MaTepHalibHBIX 1 HeMaTepUalIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JEATEILHOCTb, OLIEHUBATH COOTBETCTBHE pPE3YJIbTATOB LENSAM, OLIEHUBATh PUCKU MOCIEICTBHHA
JIeSITeTbHOCTH;
KOOPJMHHUPOBATH U BBIMOJIHATH PaOOTy B YCIOBHSAX PEANTEHOT0, BUPTYIFHOTO I KOMOWHHPOBAHHOT'O B3aMMOICHCTBHS;
pa3BHBaTh KPEATHBHOE MBIIUICHHUE TIPH PEIICHUN )KU3HEHHBIX POOJIEM.
Ba3zoBble ncciiegoBarenbcKkue NeiicTBUS:
BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KINIOUEBBIMHU IMMOHATHAMHU U METOAAMHU (QU3HUECKON HAYKH;
BJIAJICTh HAaBBIKAMH y4eOHO-HCCIIEI0BATEIbCKON 1 MIPOSKTHOM IESATEIFHOCTH B 00JIACTH (DPU3HUKH, CTIOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOSTEIFHOMY ITOMCKY METOJIOB PEeIIeHHS 3a7a4d (PH3UIECKOTO COJICPKAHNS, TPIMEHEHHIO PA3INYHBIX METOIOB ITO3HAHNS;



BJIAJCTh BUAAMH JIEATEIBHOCTH 110 NOJYYCHHIO HOBOTO 3HAHWS, €0 WHTEpIpeTalnuy, npeoOpa3oBaHUIO M NPUMEHEHUIO B
Pas3JIMYHBIX YYEOHBIX CUTyalUsX, B TOM YHCIIE IIPH CO3aHNH y4eOHBIX IPOSKTOB B 001aCTH (PHU3KKH;

BBISBJIATh IPUUMHHO-CIICACTBEHHBIE CBA3M U aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y €€ PEILICHUs, HAXOAUTh apIyMEHTEI
JUIA IOKa3aTeNIbCTBA CBOMX YTBEPXKACHUH, 3aaBaTh MapaMeTphl U KPUTEPUU PEIICHUS;

aHAJU3UPOBATh NOTYYECHHBIE B XO/I€ PEIICHUs 3a/1a4ul Pe3yNbTaThl, KpUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBAThH
N3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTH U (popMynHpoBaTh COOCTBEHHBIE 331a4X B 00Pa30BaTENbHON JEATEIBHOCTH, B TOM YHCIIE IPH U3yUCHUH (HU3HUKH;

JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, OLICHUBATH MPHOOPETEHHBII OIIBIT;

YMETh IEPEHOCHTH 3HAHUA 10 (PU3MKE B MPAKTHUECKYIO 001aCTh )KU3HEIESTEINbHOCTH;

YMETh HHTETPHPOBATh 3HAHMS U3 PA3HBIX y4eOHBIX IPEIMETOB;

BBIBUTAaTh HOBBIC UAEH, IPEATIAraTh OpUTHHATIbHBIC TTOIXOIBI M PELICHHS;

CTaBUTH NPOOJIEMBI U 3a/1a4H, JOIYCKAOINe ajJbTepPHATUBHBIE PELICHHS.

Pabora c undopmanueii:

BJaJeTh HAaBBIKAMH MNONy4YeHHs MHGOpPManuu (U3MYECKOTO COAEP)KaHUs W3 MCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISITH MOUCK, aHAJIN3, CHCTEMATU3AIMI0 1 HHTEPIIPETALUI0 HHPOPMAINHU Pa3IMYHbIX BUIOB U ()OPM NPEICTABICHUS;

OLIEHMBAaTh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CPeACTBA HHOOPMALMOHHBIX M KOMMYHHKAI[HOHHBIX TEXHOJIOTHI B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKaTHBHBIX
U OpTaHM3AIMOHHBIX 3a/ad ¢ COONIOAECHHEM TpPeOOBaHWII 3PTOHOMHUKH, TEXHHKH OE€30IIaCHOCTH, TMI'HEHBI, PecypcocOepexeHus,
MIPABOBBIX U 3THYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€30MacHOCTH;

C03/1aBaTh TEKCTHI (PH3MUECKOTO COIEPKAHM B pa3INUHbIX (popMaTax ¢ y4ETOM Ha3HAYECHH HH(POPMAIINH 1 IEIEBOH ay JUTOPHH,
BBIOHpast ONITHMANIBHYIO (JOpMY IPECTABICHHS U BU3YATH3ALIIH.

KoMMyHUKAaTHBHBIEC YHHBepcaJdbHbIe yueOHbIe el CTBHA:
OCYIIECTBIISITH O0IIEHHE HA YpOoKaX ()M3MKU M BO BHEYPOUYHOH AEATEIHHOCTH;
pacrio3HaBaTh NPEINOCHUIKA KOHQIUKTHBIX CUTYyallil U CMSTr4aTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTb CBOK TOUYKY 3PEHHUS C UCIOJIb30BAaHUEM SI3bIKOBBIX CPE/CTB;
MOHMMATh U UCIOJIb30BATh IPEUMYILECTBA KOMaHHOM ¥ WHIMBHYaIbHOM paboThI;
BBIOMPATh TEMATUKY Y METO/IBI COBMECTHBIX JIeHCTBUH ¢ yuETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKA0T0 YJIeHa KOJIJICKTHBA;
IIPUHUMATE LEIN COBMECTHOM JEATENbHOCTH, OPTaHU30BbIBATE U KOOPAMHUPOBATh JEHCTBUS MO €€ NOCTIKEHHIO: COCTABIAThH
IUIaH JCUCTBUH, pacIpesieNsiTh POJIH ¢ YIETOM MHEHHUI yYaCTHHKOB, 00CY)KJaTh pe3yIbTaTbl COBMECTHOI paboTHI;
OIIEHMBATh Ka4E€CTBO CBOETO BKJIA/Ia M KAXKIOTO yUYaCTHHKA KOMaH/bI B OOIINI pe3ynbTaT M0 pa3paboTaHHBIM KPUTEPHAM;
IIpeJularaTh HOBbIE MPOEKTHI, OLICHUBATh UIEH C MO3ULMH HOBH3HBI, ODUTMHAIILHOCTH, IPAKTUYECKON 3HAUMMOCTH;
OCYIIECTBIISITh MO3UTHBHOE CTPATETHUECKOE MOBEACHHE B PA3JIMUHBIX CUTYAIUSX, IPOSBIATH TBOPUYECTBO U BOOOpaKEHHE, OBITH
MHULHATUBHBIM.

PeryiasiTuBHBIE yHUBepCAJIbHbIE yYeOHbIE HeCTBUS
Camoopranuzauus:
CaMOCTOSTENIHO OCYIIECTBIIATh MMO3HABATEIBHYIO NCSITEIBHOCTh B 00JaCTH (PM3HUKU U aCTPOHOMHH, BBISBISTH MPOOJIEMBI,
CTaBUTH U (popMyIMpoOBaTh COOCTBEHHBIE 33/1a4H;
CaMOCTOATEIIBHO COCTABJIATH IUIAH PCIICHUA pacqéTme N KAa4CCTBCHHBIX 3aJiay, IIJIaH BBINOJIHCHUS HpaKTH‘IeCKOﬁ pa6OTbI C
Y4IETOM UMEIOIIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUTECHHIA;
JIaBaTh OLICHKY HOBBIM CHTYAIIHSIM;
PaCIIUPATH paMKH YIeOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHUH;
JIeNaTh OCO3HAHHEIHN BEIOOp, apTyMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PEIICHHUE;
OIICHUBATh NIPHOOPETEHHBIHN OIIBIT;
CIOCOOCTBOBATh (HOPMHUPOBAHUIO U TIPOSBICHHUIO 3PYIUIIUN B 00JaCTH (PU3UKH, IOCTOSTHHO MOBBIMIATH CBOW 00pa30BaTeIbHBINA U
KYJbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, YMOIHOHAILHbBI HHTEJJIEKT:
JaBaThb OLICHKY HOBBIM CUTYAIIUAM, BHOCUTH KOPPEKTHUBEI B ACATCIIBHOCTh, OICHUBATH COOTBETCTBUEC PE3YJILTATOB LEIAM,
BJIaACTh HABBIKAMU MO3HABAaTEILHOMN pecbneKcvm KaK OCO3HaHHA COBEPHIAEMBIX HeﬁCTBHﬁ N MBICIIMTCIIBHBIX MPOLECCOB, HX
pe3yJIbTaTOB U OCHOBaHUM;
HCTIOJIB30BaTh MPUEMBI PEQIICKCUH JIs OLICHKU CUTYAIUH, BEIOOpA BEPHOTO PEIICHHUS,
YMETh OLICHUBATH PUCKU M CBOCBPEMEHHO MIPUHUMATD PEIICHUS 110 HX CHUKCHUIO;
MIPUHUMATh MOTUBBI U aPTyMEHTHI JAPYTHX IPU aHAINA3E PE3YIbTATOB JACSTEIBHOCTH;
MIPUHUMATE ceOsl, IOHNMAasi CBOU HEJJOCTATKH U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U aPTYMEHTHI JAPYTHX IPU aHAINA3E PE3YIbTATOB ACSTEIEHOCTH;
MIPHU3HABATh CBOE MPABO U MPABO JPYTHX HA OLIHOKH.
B mporecce MOCTMKEHUS JMYHOCTHBIX PE3YJHTATOB OCBOSHHS MPOTpaMMbI MO (H3HMKE IS YPOBHS CpeaHero oOIiero
00pa30BaHus y 00YYAIOIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIM HHTEUICKT, MPEIIOIararoini chOPpMHUPOBAHHOCTS:
CaMOCO3HAHUS, BKJIFOYAIONIET0 CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE COCTOSHHE, BHICTH HAIMPABICHUS Pa3BUTHS
CcOOCTBEHHOM dMOIMOHAIBHON cepbl, OBITh YBEPSHHBIM B cebe;



CaMOperyJIMPOBaHMs, BKJIIOYAIOIIEI0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEAEHHE, CIIOCOOHOCTH
aJlaTHPOBATHCS K AMOLIMOHAILHBIM U3MEHEHHSIM U TIPOSIBIISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEHl MOTHBALIMK, BKIIOYAIOLIEH CTPEMIICHHE K JIOCTHIXKEHHUIO LIENU U YCIEXy, ONTHMHU3M, WHULIUATUBHOCTh, YMEHHE
JIEHCTBOBATh MCXO/s M3 CBOUX BO3MOXKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTH MOHMMAaTh SMOLMOHAIBHOE COCTOSHHE APYIHX, YYUTHIBATh €r0 HPH OCYIIECTBICHUH
00IIeHNS, CITIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTH BHICTPAWBATH OTHOIICHHS C APYTUMH JIFOIBMH, 3a00THUTHCS, IPOSBILATH
UHTEpEC U pa3peniaTb KOHPIUKTHL.

HOPEIMETHBIE PE3YJIBTATBI

K konmy oOyuennss B 10 kiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaXkaTb C(OPMHUPOBAHHOCTH y
00y4aromuxcst yMEHUH:

JIEMOHCTPHPOBATh Ha MPUMEPAX pPoJib U MecTO (M3UKH B (POPMUPOBAHHN COBPEMEHHOI Hay4HOW KapTHHBI MHpPa, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN eATEIbHOCTH JTIOACH;

YUUTBHIBAaTh TPAHMIBI IPHMEHEHUS] U3yUSHHBIX (PU3NYECKUX MOAENeil: MaTepuanbHas TOYKa, MHEpLHUalbHasi CHCTeMa OTcYéTa,
abCOoJIIOTHO TBEPMOE TEJ0, UACANBHBIN ra3, MOJCIN CTPOCHUS T'a30B, KUIKOCTEH M TBEPABIX TN, TOUCUHBINH NEKTPUUECKUH 3apsl Ipu
pemeHnn GU3NIECKUX 32124,

pacmo3HaBaTh (U3NIECKUE SIBICHUS (TIPOLECCH) U OOBSCHATh MX Ha OCHOBE 3aKOHOB MEXAHHKH, MOJEKYIIPHO-KHHETHIECKON
TEOPHUH CTPOCHIS BEIISCTBA U SJICKTPOIUHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOIMHEHHOE TBIKCHUE, CBOOOIHOE TTaICHIE
TeJ, ABIKCHHE M0 OKPYKHOCTH, HHEPIINS, B3aNMOACHCTBHE Tell, THPPY3Hsi, OpPOYHOBCKOE BIKEHUE, CTPOCHUE KUAKOCTEH U TBEPIBIX
TeN, W3MEHEHHe o0BEMa Ten MpH HarpeBaHWM (OXJaXKICHHWH), TEIUIOBOC pPAaBHOBECHE, WCIApEHHE, KOHACHCAIWS, IUIaBICHUE,
KpHUCTaJUTU3aIMs, KAIICHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHNE JIaBJICHUS Ta3a MIPU ero HarpeBaHUU B 3aKPHITOM COCYJIE, CBSA3b MEXIY
napaMeTpaMH COCTOSIHUSA Ta3a B H30IIpoIieccax, EKTpU3aIis Tell, B3aUMOCHCTBUE 3apsaA0B;

OINUCHIBATh MEXAaHWYECKOE IBIDKCHUE, HCHOJB3Ysl (pU3MYecKHe BEMYMHBI: KOOPJAMHATA, IIyTh, MEpEeMELIeHHe, CKOPOCTb,
YCKOpEHHE, Macca Tella, CUIIa, UMITYJIbC Tella, KHHETHYeCKas SHeprysl, IOTEHIMANbHasl SHEPTUsl, MeXaHn4deckasi paboTa, MexaHu4ecKas
MOIIHOCTb; IPH ONMMCAHUHU MTPABUIILHO TPAKTOBATh PU3MYECKUIT CMBICI HCIIOJIB3YEMBIX BEJIMUMH, UX 0003HAYCHUS ¥ € TUHUIIbI, HAXOAUTh
(opMyJIBI, CBA3BIBAIOIINE TAHHYIO (H3UYECKYIO BEIIMUUHY C APYTUMH BETUUNHAMMY;

OTHCHIBATH W3yUCHHBIC TEIUIOBHIC CBOMCTBA TN W TEIUIOBHIC SIBICHHS, WCHONB3Ys (DH3MUYECKHEC BEIMYUHBI: JaBIICHHE rasa,
TeMIIEpaTypa, CpeAHssl KUHETHYeCKash HSHEPrusl XAaOTHYECKOTO JBMIKEHUS MOJIEKYJ, CpEIHEKBaJIpaTUyHas CKOPOCTb MOJIEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHH:S SHEpTrus, padoTa ra3a, K03(Q(UIMEHT TOJIE3HOTO ACHCTBHUS TEIUIOBOTO IBHUTATENs; MPU OIHACAHUU
MIPAaBUIBHO TPAKTOBATh (DU3MICCKHUIA CMBICI HCITONB3yEMbIX BEIMYNH, UX 0003HAUCHHS U €IUHULIBI, HAXOJUTH ()OPMYJIBI, CBS3BIBAIOIINE
JAHHYIO (PH3HYECKYI0 BETHYUHY C JPYTUMH BeTHIUHAM;

OTHCBHIBATH M3YUYCHHBIC DJICKTPUYECKHAE CBOMCTBA BEIIECCTBA WM JJICKTPUYCCKHE SIBICHUS (TIPOILIECCHI), UCIIONB3YS (PH3HUECKIe
BEJTMYUHBI: AJIEKTPUYECKUN 3apsl, dJIEKTPHUUECKOE I0JIe, HAIPsKEHHOCTh IOJIS, MOTEHIHAN, Pa3HOCTh MOTCHIIMAIOB; MPH OMHUCAHUU
MPaBUJILHO TPAKTOBATh (YU3UUECKHIA CMBICIT UCIIONIb3YEMbIX BEJIMYHH, MX 0003HAUEHHUS U €AMHUIIBL; YKa3bIBaTh (DOPMYIIbl, CBS3bIBAIOIINE
JIAaHHYI0 (PM3MYECKYIO0 BEJIMUUHY C APYTHMH BEINUYNHAMU;

aHaIM3UPOBATh (PU3NUECKHE POLECCH U SIBICHUS, UCTIONb3Ysl PU3NYECKUE 3aKOHBI M TIPHHIUIIBI: 3aKOH BCEMHPHOTO TATOTEHUS,
I, Il u 11l 3axonsl HproTOHA, 3aKOH COXpaHEHHS MEXaHHMUYECKOH SHEPTUH, 3aKOH COXPAHEHUS UMITYJIhCA, TPUHIINAI CYTIEPIO3UIINHA CHII,
MIPUHIUIT PaBHONIPABUS MHEPIIMAIBHBIX CUCTEM OTCUETa, MONEKYJIIPHO-KHHETUIECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIC 3aKOHBI,
CBSI3b CpEeHEH KMHETUYECKOW SHEPTUH TEIUIOBOTO IBIKEHHUS MOJEKYI ¢ aOCOIIOTHOH TEMIIepaTypoii, MepBEIi 3aKOH TEPMOJINHAMHUKH,
3aKOH COXPAHCHHUs OJIIEKTPUUYECKOTO 3apsjma, 3akoH KyioHa, mpH STOM pa3ludaTh CIIOBECHYHO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPaKECHUE U YCIOBUS (TPaHHIIBIL, O0JIACTH ) IPUMEHUM OCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMITH ISHCTBHS MAIIWH, TPUOOPOB ¥ TEXHUYECKHUX YCTPOHCTB; pa3inyarh YCIOBHSI HX 0€30IacHOTO
HCIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU;

BBITTOJTHATE AKCIIEPIMEHTHI 10 MCCIEOBAHUIO (PM3NYECKUX SBICHUH M IPOIECCOB C MCIOIB30BAHUEM INPSIMBIX M KOCBEHHBIX
U3MepeHui, Ipu 3TOM HOPMYITUPOBATH MPOOIEMY/3a/1a4y ¥ THIIOTE3y YUEOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 TIPETIOKEHHOTO
000py1oBaHNUS, TPOBOAUTH OMBIT U (HOPMYITHUPOBATH BHIBOJIEI,

OCYIIIECTBIISATH IPSMBIE U KOCBEHHBIE N3MEPEHUS (PU3NUECKUX BEIMUUH, IPH 3TOM BBEIOMPATH ONTUMAJIBHBIN CIIOCO0 M3MEpPEHHS
1 MCTIONIb30BaTh N3BECTHBIE METOIBI OLIEHKH ITOTPEITHOCTEH N3MEPEHUIT;

HCCIICIOBATh 3aBHUCHMOCTH MEXIY (HU3WYeCKMMH BeIMYMHAMH C WCIIOJB30BAaHMEM IMPSIMBIX H3MEPEHHUH, TNpH 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3YJIbTaThl MIOJIyYEHHON 3aBUCHMOCTH (PM3MYECKUX BEJIMYHMH B BHJIE TaOJIUIl M TPa(UKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEI0BAHNUS;

coOoiaTh TpaBMiia O€30MacHOTO TpyJa NPH IPOBEACHUM HCCIIEJOBAHMA B paMKax y4eOHOTO JKCIIEpUMEHTa, ydeOHO-
HCCIIEJ0BATEIbCKON M MIPOEKTHOM JEITEILHOCTH C UCTIOIb30BAHUEM N3MEPHUTENBHBIX YCTPOHUCTB M 1a00paTOPHOTO 000y IOBAHHMS;

pemars pac4€THbIE 3a/1a4u C SBHO 3aJJaHHOW (PU3NYECKON MOJIENBbIO, UCIONb3Ys (PM3MUECKHE 3aKOHBI M MPUHIUIIBI, HA OCHOBE
aHaJ M3a YCJIOBUS 33Ja4M BHIOMpATh (PU3MYECKYI0 MOJIeNb, BBIAEIATH (DU3MUYECKHE BEIWYMHBI U (HOPMYJIBI, HEOOXOANUMBIE I €€
peIIeHws, IPOBOJUT PACUYETHI M OIICHUBAThH PEaNTbHOCTh MOIYYEHHOTO 3HaUYeHHS (PU3NIECKON BETHUNHBI;

pemaTh KadeCTBEHHBIE 3a/]aui: BHICTPANBATD JIOTHYECKH HETIPOTHBOPEUYMBYIO IIETIOUKY PacCyKICHHI C OMOpPOH Ha M3ydeHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (U3HUECKUE SIBICHHS;



HCIIONIb30BaTh NPH PELICHUH YYeOHBIX 3aJad COBPEMEHHbIC MH(OPMAIMOHHBIC TEXHOJIOTHU ISl TIOMCKa, CTPYKTYPUPOBAHUS,
MHTEPIIPETALUH 1 IPEJICTaBICHHs Y4eOHOH 1 HayYHO-TIOMYJIIpPHON HH(OPMALINK, TIOJIyYeHHON U3 Pa3JInYHBIX HICTOYHUKOB, KDUTHYECKH
aHAJIM3UPOBATH MOJIy4aeMyI0 HH(POPMAIIHIO;

NIPUBOJUTh NPUMEPHl BKJIAJa POCCHHCKMX M 3apyOeKHBIX YUEHBIX-(DM3MKOB B Pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB
OKpY’KaIOlIero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIL;

HCTIOJB30BaTh TEOPETHYECCKIE 3HAHMS MO (PM3MKE B IMOBCETHEBHOM KU3HU U oOecrieueHHst Oe30MacCHOCTH IPH 0OpalieHNH ¢
npubOpaMH M TEXHHYECKHMMH YCTPOHCTBAMH, Ui COXPAaHEHHUS 3HOPOBbS M COOJIOJCHHS HOPM DKOJIOTMYECKOTO ITOBEACHHS B
OKpY’Karolleil cpene;

paboTaTh B IpyNIIe C BBITOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, INTaHUPOBATh PAOOTY TPYIIIbL, PAHOHAIBHO PACIIPEACIATD
00513aHHOCTH Y IUIAaHUPOBATh AEATENFHOCTh B HECTAHAAPTHBIX CHUTYalUsX, a1€KBaTHO OLICHUBATH BKJIA]] Ka)KIOT0 M3 YYACTHUKOB IPYIIIIEI
B peLIeHHE pacCMaTPUBAEMOM MPOOIEMBI.

K konmy oOyuenns B 11 kiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpaXkaTb C(OPMHPOBAHHOCTH y
00y4aromuxcst yMEHUH:

JIEMOHCTPHPOBATh Ha MPUMEPAX pPoJib U MecTO (M3UKH B (POPMUPOBAHHN COBPEMEHHOI Hay4HOW KapTHHBI MHpPa, B Pa3BUTHH
COBPEMEHHOW TEXHUKH U TEXHOJIOT U, B IPAKTUYECKOMN JIESITENEHOCTH JIOAEH, IEIOCTHOCTh M €TMHCTBO (PM3NYECKON KapTHHBI MUPA;

YUUTBIBATh T'PAHULBI IPUMEHEHHS MU3YYEHHBIX (PU3MYECKUX MOJENCH: TOUEUHBIH 3JIEKTPUUYECKUH 3apsif, JIyd CBETa, TOUECUHBIH
HUCTOYHHUK CBCTA, AAC€pHas MOJCIIb aTOMa, HYKJIOHHasA MOAEJIb aTOMHOTO AApa Npu pCHICHUU (1)I/I3I/I‘IGCKI/IX 3aaa4,

pacro3HaBaTh (pU3NUECKUe SBICHUS (IPOLECCH) U OOBICHATH HX HAa OCHOBE 3aKOHOB 3JICKTPOAWHAMHUKU U KBAaHTOBOH (PU3HMKH:
9NIEKTPUYECKasi MPOBOJMMOCTB, TEIUIOBOE, CBETOBOE, XHMHYECKOE, MATHHTHOE JCHCTBHS TOKA, B3aHMMOJACIHCTBHE MAarHHWTOB,
SNIEKTPOMAarHUTHAs. WHIYKIHSA, NSHCTBUE MAarHWTHOTO IOJS Ha NPOBOJIHUK C TOKOM M JABIDKYIUMHCS 3apsi, 3JICKTPOMAarHUTHBIC
KOJIeOaHHS U BOJIHBI, IPSIMOJIMHEIHOE PACIPOCTPAHEHUE CBETa, OTPAKECHHE, IPEJIOMIICHHE, HHTEpGEepeHINs, TU(PAKIHS U HOJIIPU3ALIS
CBeTa, TUCTIePCHA CBeTa, (HOTodNIeKTpuIecKuit 3P PeKT (PoTo3((deKT), CBETOBOE NaBICHIE, BOSHUKHOBCHUE JIMHEHYATOTO CIIEKTPa aToMa
BOJIOPO/Ia, €CTECTBEHHAsI M HCKYCCTBEHHAS PaIMOAKTHBHOCTD;

OIMUCBIBATh H3YYCHHBIC CBOMCTBa BCHICCTBA (E)HGKTpI/I‘IeCKI/Ie, MAardviTHBIC, OINTUYECKUEC, IJICKTPUYCCKYIO IMPOBOJUMOCTDH
Pa3UYHBIX CpeNl) U DICKTPOMArHUTHBIC SIBJIICHHS (IIPOLIECCHI), UCHONB3Ys (PU3NUECKHE BEIMUUHBL: AJICKTPUUSCKHUN 3apsij, CHila TOoKa,
3NIEKTPUYECKOE HAMIPSKEHUE, JICKTPUUECKOE CONIPOTHBIIEHHE, PA3HOCTh IOTEHINAIIOB, 3IEKTPOABIDKYILAs CUIIa, paboTa TOKA, HHAYKLHS
MAar"smMTHOTI'O I10JIsA, CHJIa AMHepa, cuiia HopeHua, WHAYKTUBHOCTH KaTYHIKH, SHCPIUA SJICKTPUUCCKOTO U MArHUTHOT'O nonei&, nepuon u
4yacToTa KoJieOaHUH B KOJIeOAaTeIbHOM KOHTYpe, 3aps] M CHIa TOKa B IPOLEcCce FapMOHUYECKUX DICKTPOMArHUTHBIX KOJeOaHWH,
(OKyCHOE pacCTOSIHIE M ONTHYCSCKas CHJIa JIMH3BL, IPU OTNIMCAHUHU MIPABHIIBHO TPAKTOBATh (GHU3HMYECKHI CMBICI UCIIONB3YEMbIX BEIUYHH,
ux 0003HAYCHNS ¥ SIUHULIBI, YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMYHMHY C APYTHMH BETHMYHHAMY;

OIMUCHIBaTh M3yYCHHBIC KBAaHTOBBIC SIBIICHUS W MPOLECCHI, HCIONb3YsS (DH3UYSCKHE BEIMYHHBI: CKOPOCTHh 3JIEKTPOMAarHUTHBIX
BOJIH, JUTHA BOJIHBI M YAaCTOTA CBETA, SHEPrHs U UMITYJIbC (OTOHA, IEPHO] MOTypaciaja, SHEPrHsl CBA3U aTOMHBIX s, IIPH ONHCaHUH
NPaBUIEHO TPAKTOBATh HU3HMYECKHUIA CMBICI HCTIOJB3YEMBIX BEIMUMH, X 0003HAYCHUS M €AMHULBI, YKa3bIBaTh GOPMYJIbI, CBA3BIBAIOIINC
JaHHYIO (PH3UYECKYIO BEIMYUHY C APYTHMH BEIMYMHAMH, BHIYUCIIATh 3HAYCHHE (PU3NUECKON BETUYUHB;

AHaJIN3UPOBATH (bI/ISI/I‘IeCKI/Ie MMPpOUECChl U SABJICHUA, HUCIIOJIb3YyA (1)I/I3I/I‘ICCKI/Ie 3aKOHBI M NPUHOUWIBI: 3aKOH OMa, 3aKOHBI
MOCJIE/IOBATENILHOTO U MApaJUIeIbHOIO COSJMHEHUsI TPOBOIHNUKOB, 3aK0oH Jlkoyns—JIeHIa, 3aKOH JIEKTPOMarHuTHON MHAYKIMH, 3aKOH
MPSIMOJINHEMHOTO PAaCIpOCTPAaHEHUsI CBETa, 3aKOHBI OTPAKEHHUS] CBETa, 3aKOHBI IPEIOMIICHHS CBeTa, ypaBHEHHE OMHINTEHHa I
doToaddekra, 3aKOH COXpaHEHMS HSHEPIMH, 3aKOH COXPAaHEHHsS MMIIYJIbca, 3aKOH COXPAHEHUS 3JIEKTPUYECKOrO 3apsaja, 3aKOH
COXPAaHEHHs MAacCOBOTO 4MCIIa, NOCTYyJaThl bopa, 3aKOH paguoakTHBHOTO paclaja, IPH 3TOM Pa3iInuyaTh CIOBECHYIO (POPMYIHPOBKY
3aKO0Ha, €r0 MaTeMaTH4YeCKOe BBIPAXKECHUE U yCIOBHS (TPaHUIIBI, 006J1aCTH) IPUMEHIUMOCTH;

OIPe/IeIISTh HAPABJICHHUE BEKTOPA MHAYKIIMK MarHUTHOT'O TOJISl TPOBOJTHHKA C TOKOM, CHJIBI AMIiepa U cuJibl JlopeHna;

CTPOHTH U ONMHUCHIBATh H300paXEHUE, CO3IaBaeMOE IIOCKUM 3€PKAJIOM, TOHKOH JIMH30M;

BBINIOJIHAT SKCIIEPUMEHTBI 10 MCCICIOBAHUIO (DU3MUYECKHUX SIBICHHH M MPOLECCOB C UCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX
W3MEpPEHHUIL: TPU 3TOM (HOPMYIIUPOBATh NPOOIEMy/3a]a4y 1 FTHIIOTe3y Y4eOHOro SKCIIepUMEHTa, COOMPATh YCTAaHOBKY U3 MPEII0KEHHOTO
000pyJOBaHUS, TPOBOJUTH OMBIT U (OPMYITHUPOBATH BHIBOIBI;

OCYIIECTBJIATH MPAMBIC 1 KOCBECHHBIC U3MEPCHUA q)I/IBI/I‘IeCKI/IX BCJIMYHMH, IIPU 3TOM BI)I6I/IpaTB OIITHUMAabHEIN CII0CO0 N3MEPCHUA
" UCIIOJIB30BATh U3BCCTHBIC MCTOAbI OLICHKHU HOFpeHIHOCTeﬁ H3MepeHHﬁ;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NIECKHX BETMUNH C UCTIOIF30BAHUEM MIPSIMBIX H3MEPEHUIA: IIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATH PE3yIIBTATHI IOTyIEHHOH 3aBUCUMOCTH (PM3MYECKUX BEJTMYMH B BUJIE TAOIHNI] M TPaHKOB, 1EJIaTh BEIBOABI IO pe3yIbTaTaM
HCCIIeI0BaHMS;

co0moaaTh MpaBuiaa OE30IaCHOTO Tpyla NPH IIPOBEACHMH HCCIENOBaHUH B paMKax y4eOHOTo SKCIEpHMEHTa, ydeOHO-
HCCIIEI0BATEIbCKON M MPOEKTHOM EATEILHOCTH C UCTIOIb30BAHUEM H3MEPHUTENBHBIX YCTPOHUCTB M 1a00paTOPHOTO 000y IOBAHHMS;

pemars pac4€THbIE 3a/1a4u C SBHO 3aJJaHHOW (PU3NYECKON MOJIENbIO, HCIONb3Ys (PU3MUECKHE 3aKOHBI M MPUHIUIIBI, HA OCHOBE
aHaJ M3a YCJIOBUS 3aJa4yd BHIOMpaTh (PU3MYECKYI0 MOJIeNb, BBIACIATh (DU3MUYECKHE BEIWYMHBI U (HOPMYJIBI, HEOOXOAUMBIE IS €€
PpeLIeHus], IPOBOIUTD PAaCcUEThl U OLIEHUBAThH PEAIbHOCTH MOJYYEHHOTO 3HAUCHHs (PU3UIECKOH BETMUUHBL;

pemars KaueCTBEHHbIE 33/1a4M: BHICTPAUBATh JIOTMYECKH HENPOTHBOPEUMBYIO LIEIIOYKY PACCY)KICHUH C ONMOPOH Ha U3y4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3MUECKHE SIBIICHUS;

HCTIONB30BaTh NPH PEIICHUH yYeOHBIX 3a]ad COBPEMEHHBIE MH(OPMAIMOHHBIE TEXHOJIOTUHU IS MOWCKA, CTPYKTYPHUPOBAHHUS,
WHTEPIPETANH U TIPEICTABICHHUS yUeOHOW 1 HAYIHO-TIOMYJISIpHON HH(MOPMAIINH, TTOTyYeHHOH U3 pa3IMIHBIX HCTOYHUKOB, KDUTHIECKH
AQHAJIN3MPOBATH NOTy4aeMyI0 HH(OPMAIIUIO;



OOBSICHATH IPUHIMIBI JCUCTBHUS MAIlMH, NPUOOPOB M TEXHMYECKHX YCTPOMCTB, pa3iMyaTh YCJIOBHS HMX O€30I1acHOTO
UCTIONb30BaHUs B IOBCEHEBHOM KU3HU;

MIPUBOJMTh NPUMEPHI BKJIaJa POCCHHCKUX W 3apyOeXHBIX YUYEHBIX-(DU3UKOB B pPa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB
OKpY>KaloIIero MUPA, B pa3sBUTHE TEXHUKU U TEXHOJIOTUI;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS M0 (PM3HMKE B ITOBCEIAHEBHOM XKM3HU A1l oOecrieueHus 0e30MacHOCTH MpU 00palieH!H! ¢
npubopamMu M TEXHWYECKUMH YCTPOWCTBAMH, AL COXPAHEHHS 370POBbS M COONIIOZCHUS HOPM BKOJOTHYECKOTO IIOBEICHUS B
OKpY’Karolleil cpene;

paboTath B rpyMIeE ¢ BBIMOJHEHNAEM PA3INIHBIX COLMAIBHBIX POJIEH, INIAHUPOBATh Pa0OTY TPYIIIBI, PAMOHAIFHO PACHIPENCIIAT
00513aHHOCTH | IIJIAHUPOBATH AEATEIHHOCTD B HECTAHAAPTHBIX CUTYalNsAX, aI6KBATHO OLICHUBATH BKJIa ] KQXKJOT0 U3 YIaCTHUKOB TPYIIIIBI
B PEIICHHE pacCMaTPUBAEMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuyecTBo yacoB
Ne n/m Haumenosanue pasienos u rem KonTposbHble IpakTH4ecKkue JuiekTpoHHbIE (I (pOBHIE) 00pa3oBaTeIbHbIE pecypChl
NPOrpaMmbl Bcero
padoThI padoThI

Pazgea 1. ®DU3UKA U METOJbI HAYYHOI'O ITIO3HAHMUSI
1.1 ®du3KKa ¥ METOIbI HAYYHOTO TIO3HAHUS 2 bubaunoreka ITOK https://m.edsoo.ru/7f41bf72

HWroro mo pasgeny 2

Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubaunoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 JluHamuka 7 bubimoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAaHCHUS B MEXAHHKE 6 1 1 bubanoreka ITOK https://m.edsoo.ru/7f41bf72

Hroro no pasneny 18

Pazgea 3. MOJIEKYJIAPHASI ®PU3UKA U TEPMOJUHAMUKA
3.1 ?;)I;?E’I MOJICKYIAIPHO-KUHCTIICCKON 9 1 Bubnuoreka IIOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJAMHAMUKHI 10 1 bubaunoreka ITOK https://m.edsoo.ru/7f41bf72
33 gggz;ifgﬁzpiif:;‘m” Betfectsa. 5 Bu6nmorexa IIOK https://m.edso0.ru/7f41bf72

HWroro no pasnery 24

Paznen 4. QJJIEKTPOANHAMHKA
4.1 DnektpocraTuka 10 1 1 Bbubnuoreka I{OK https://m.edsoo.ru/7f41bf72
4.2 HocTosHHEIH dleKTpiieckiii Tok. Tokit B 12 1 1 BuGmiorexa LJOK https://m.edsoo.ru/7f41bf72

Pa3IMYHBIX Cpelax

Hroro mo pazaeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 4
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11 KJIACC

KoandecTBo yacon

Ne HaumeHnoBaHue pa3iesnoB U TeM
w/n NporpaMMbI Beero KoutpoabHbie Ipakruueckue DJieKTpoHHBIEe (M (POBBIE) 00pa3oBaTeIbHbIE PecypChl
padoThI PadoThI
Paznea 1. QJJIEKTPOANHAMHUKA
1.1 MarmmTHOE Hos1e. IeKTpOMarHHTHAA 11 1 3 Bu6auorexa [TOK https://m.edso0.ru/7f41c97¢
WHTYKITUSI
Hroro mo pazueny 11
Paznen 2. KOJIEBAHHUS U BOJIHBI
2.1 Mexauueckue i S1eKTPOMArHHTHbIC 9 1 bu6nuoreka IIOK https://m.edsoo.ru/7f41c97c
KoseOaHus
2.2 MexaHHYECKHE U JIEKTPOMATrHUTHBIE BOJIHBI 5 1 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bub6nuoreka IIOK https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 24
Pasznea 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
3.1 OcHOBEI crieHaLHOi Teopun 4 1 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
OTHOCHTEJILHOCTH
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMeHTHI KBAHTOBOM OITHKH 6 bubimmoreka ITOK https://m.edsoo.ru/7f41c97c
4.2 Crpoenne aroma 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97¢
4.3 ATOoMHOE PO 5 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
Hroro no pasnery 15
Pa3z1e.11‘ 5. 9JIEMEHTBI ACTPOHOMMU U ACTPO®PU3UKHU
5.1 " DIeMeHTHI ACTPOHOMHH H aCTPO(DU3HKH 7 1 bu6mumoteka LIOK https://m.edsoo.ru/7f41c97c
HWroro o pazaeny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 ‘ O6o0maronee MOBTOPEHUE 4 bub6immoreka ITOK https://m.edsoo.ru/7f41c97c
HWroro o pazaeny 4
PesepBHOE BpeMsi 3
OBLIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 68 4 7
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IIOYPOYHOE INTAHUPOBAHUE

10 KJIACC
™ KoanyecTBo yacoB Jara DJieKTpoHHbBIEe U (pPOBLIE
i Tema ypoka Beero Kontpoabnsie | IIpakTuyeckue —— oGpasoBaTelibHbIe
padoThI padoThI pecypcesl
1 dusnka — Hayka o npupoje. HayuHbie METOIbI TO3HAHUS 1 https://m.edso0.ru/3c68e8ad
OKPY’KaroLIEro MUpa
2 PoJib 1 MecTo HU3HKHU B (bopMHPOBaHI/m COBpEMEHHO HayHHO 1 https://m.eds00.ru/8525e6d9
KapTHHBI MUPA, B IPAKTHYECKON JICATEIbHOCTH JFOIeH
3 MexaHnueckoe ABHKeHHE. OTHOCUTEIIBHOCTh MEXaHHYECKOTO 1 hitps://m.edsoo.ru/ab25722¢
nprkeHus. [lepemelierne, CKOpOCTh, YCKOPEHHE
4 PaBHOMEpPHOE MPSIMOJIMHEHHOE IBUKEHUE 1 https://m.edsoo.ru/4894alef
5 PaBHOYCKOPEHHOE MPSIMOIMHEHHOE IBIKCHIE 1 https://m.edsoo.ru/23alabee
6 CBoboaHOE naseHne. Y CKOPEHHEe CBOOOIHOTO M eHUs 1 https://m.edso00.ru/9121c8a8
7 KpuBonuneitnoe nekeHue. [[BUkeHHe MaTepHaabHON TOYKH 110 1 hitps://m.eds00.ru/c2756a45
OKPY>KHOCTH
8 IIpunnun OTHOCI:ITGJILHOCTI/I Tanunes. MlHepuuaibHble CUCTEMBbI 1 htps://m.eds00.ru/6e6f5206
otcuera. [lepBbiii 3akoH HproTOHA
9 Macca Tena. Cuna. HpI/IHHI/Il;I cynepno3uuuu cui. Bropoii 3akoH 1 https://m.edsoo.ru/ed6e6c24
HproToHa /1T MaTepHATBHON TOYKH
10 Tpetuii 3akon Hpr0TOHA [UIs1 MaTepUaIbHBIX TOYEK 1 https://m.edsoo0.ru/4733331e
1 3akoH BceMUpHOro Tsarotenus. Cuia Tshkectu. [lepBas KocMudeckast 1 hitps://m.eds00.ru/1e8ac978
CKOPOCTb
12 Cuna ynpyrocru. 3akon ['yka. Bec tena 1 https://m.edso0.ru/127bf378
13 Cuuna tpenust. KoagduiuenT tpenus. Cuiia CONpOTHUBIEHHS TIPH 1 https://m.eds00.ru/345d6fa3
JBHKCHUH TeJIa B XKUIAKOCTH HIIH Ta3e
[NoctynarenpHOE U BpallaTeIbHOE JBHKEHUE A0COMIOTHO TBEPIOTO
14 tena. MomenT cuitsl. [lneqo cuitel. Y citoBust paBHOBeCHS TBEPIOTO 1 https://m.edso0.ru/895793ea
Tena
Vmmysibe MaTepHanbHOH TOUKH, CUCTEMbI MATEPHAIIBHBIX TOYCK.
15 Wmmnynee cuitbl. 3aKOH COXpaHeHHs UMITyJIbca. PeakTiuBHOE 1 https://m.edsoo.ru/8fefedd9
JBHKCHUE
16 Pa6ota 1 MOIIHOCTH CHIbl. KiHEeTHUEeCKast JHEPT U MaTepHAIBHOI 1 https://m.edsoo.ru/fAcfch76

TOYKH. TeopeMa 00 M3MEHEHNH KHHETUYECKOMH OHEPIrun
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[Norennmansras sHeprus. [loTeHIMaNbHAS YHEPTHUSI YIIPYTO

17 ne(hOopMHUPOBaHHOM NPy KUHBL [TOTEHITMATBHAS SHEPTHS Tella BOIU3H https://m.edso0.ru/3571464d
TOBEPXHOCTH 3eMJTH
[MoTeHIManbHBIE 1 HEMOTCHUHANBHBIE CHITBL. CBsI3b paboTHI

18 HEMOTECHITMAIBHBIX CHJI C K3MEHEHHUEM MEXaHNIECKOM SHEPTHH https://m.edso0.ru/9d2f72c8
CHCTEMBI TeJ. 3aKOH COXPaHCHHUS MEXaHHIECKOM JHEPI UM
JlabopatopHast padota «VccnenoBaHue CBS3u pabOThI CHIIBI C

19 H3MCHECHHEM MEXaHHYICCKOI SHEPTUH TeNa Ha MPUMEPE PaCTsDKCHHS https://m.edso0.ru/13786138
PE3HHOBOTO JKTYTa»

20 KonrponbHas padora no teme «Kunemarnka. JlnHamMuka. 3akOHBI https://m.edsoo.ru/f7dcdba6
COXpaHEHHs] B MCXaHHKE»

21 OCHOBHBIE MTOJIOKEHHS MOJICKYJIIPHO-KHUHETHYCCKOM TEOPHUH. https://m.edsoo.ru/aecle3la
BpoynoBckoe apmxkenue. Auddysus

29 XapakTep OBIKCHHUS H B3AHMO/IEHCTBHS HACTHIL BEIIECTBA. Monenu https://m.edsoo.ru/bff83b67
CTPOGHHSI Ta30B, KUAKOCTEH 1 TBEPIBIX TE

23 Macca monekyi. KonnuectBo Berectsa. [locTostHHas ABoraapo https://m.edsoo.ru/cdf5a4bl

24 TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana https:/m.edsoo.ru/e3eas7d3
temneparyp Llenbcust

25 WneansHbiii ra3 B MKT. OcuoBroe ypaBHenue MKT https://m.edsoo.ru/e618e16d

26 AGCOIIOTHAs TeMIIepaTypa Kak Mepa CpefHeil KHHeTHIECKOM § hitps://m.edso0.ru/6641c1a5
9HEPTHHU JBWKCHHS MOJIEKYJl. Y paBHenue Menpeneesa-Kianeiipona

27 3akon JlansToHa. ['a30BbIE 3aKOHBI https://m.edsoo.ru/e5ab1332

28 JlaGoparopHast pabora «/cciaenoBaHne 3aBHCHMOCTH MEX/TY https://m.edsoo.ru/b3ef54e2
napamMeTpaMH COCTOSIHUS Pa3pesKeHHOTO Ta3ay

29 W3omporieccsl B UIeaIbHOM r'a3e U ux rpaduueckoe mpecTaBlieHue https://m.edsoo.ru/69b2d137
BHYTpeHHSIs SHEPTHsl TEPMOJIUHAMHYECKOI CUCTEMBI U CITOCOOBI €6

30 n3meneHus. KonndecTBo TermioTs! v pabota. BHyTpeHHSs sHEprys https://m.edsoo.ru/d5a6ccfd
OJJTHOATOMHOT'O HJIeaJJbHOT'O ra3a

31 Buis! Temoneperaum https://m.edsoo.ru/d8eacc95

32 VY nenbHast TEIUIOEMKOCTb BeLIECTBA. Kosu4ecTBO TEmIOTHl NpH https://m.edsoo.ru/8ef74ad1
Terutonepeaade. AanadaTHEIHN mporecce

33 [lepBHIii 3aKOH TEPMOAMHAMUKH M €T0 IPUMEHEHHUE K H30IpoLeccam https://m.edsoo.ru/facda34c

34 HeobpatumocTs miporieccoB B mpupoe. Bropoit 3akoH hitps:/m.edsoo.ru/96ealcc3
TEPMOTHHAMHKH

35 Hpuaimn gevicteust u KITJI TemioBoii MaInHbI https://m.edsoo.ru/c9a7d139

36 ukn Kapno u ero KITJT https://m.edsoo.ru/2al4cb15

37 DKOJOrHYECKHE POOIIEMBI TEMIOPHEPIETUKH https://m.edsoo.ru/73caacc6
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O6o06maromuii ypok «MonexymsipHast puznka. OCHOBBI

38 https://m.edso0.ru/3a67c55f
TEPMOANHAMHUKH

39 KonTponbsHas pabota mo Teme «MosnekyisipHas ¢usrnka. OCHOBBI https://m.edso0.ru/3a69ad11
TEPMOANHAMHUKH

40 [Mapoo6pa3oBanue U KOHACHCalws. VicmapeHue i KUmeHue https://m.edsoo.ru/a6b9b69f

a1 ﬁf}:on}omaﬂ U OTHOCHTEJIbHAS BIQXKHOCTB BO34yXa. HackleHHbIN hitps://m.edsoo.ru/fLf8c83f
Tsépnoe Teno. Kpucranmmaeckne u amop¢Hble Tena. AHU30TPONHUS

42 CBOMCTB Kpuctaswios. XKunkue kprucramisl. COBpeMeHHbIE https://m.edsoo.ru/fc913bea
MaTepuasl

43 [naBneHue 1 KPUCTAIUTH3AIHS. Y Ie/TbHAS TEIIOTA [UIABICHHS. https://m.eds00.ru/33dc65d2
CyOnmmarus

44 YpaBHeHHe TEmIOBOro Gajanca https://m.edsoo.ru/bb4aec81

45 DnexTpu3anust Ten. DIeKTPUIecKuil 3apsia. JIBa Buja dIeKTPHIECKUX hitps://m.eds00.ru/ag975218
3apsIoB

16 [IpoBOAHUKH, IUIIEKTPUKH U TOIYIIPOBOAHUKH. 3aKOH COXPaHEHUSI hitps://m.edsoo.ru/37ed68d1
JIIEKTPHIECKOTO 3apsiia

47 B3aI/IMOJZ[eI/ICTBVI/Ie 3apsnoB. 3akoH Kynona. Todeunsrit hitps://m.edsoo.ru/e794dads
JIIEKTPUIECKHH 3apsi

48 Hampsox€HHOCTD DIIEKTPHHECKOTO MO, [pUHIMIT CYTIePIIO3HITHH https://m.edso0.ru/c9451bee
JIIEKTPUYECKUX TI0JIeH. JINHUN HAMPSHKEHHOCTH

49 PaGora cuut anekrpocTaTrdeckoro moist. [lorenmman. PasHocTh https://m.edsoo.ru/ee5c7673
[OTEHHAIIOB

50 [IpOBOAHUKY M JUAIICKTPHKHU B SJIEKTPOCTATHYECKOM II0JIE. https://m.edso0.ru/3fab6cs5
JuareKTpudecKas MpOHUIAeMOCTh

51 OnextpoémrocTh. KoHmeHcaTop https://m.edsoo.ru/3daf6df9

52 ONeKTPOEMKOCTB TUIOCKOT0 KOHJCHCATOpa. DHEPTHS 3apsSHKEHHOTO https://m.eds00.ru/81776866
KOH/IEHCATOpa

53 JlabopaTopHast padoTa "M3MepeHne 31eKTpoEMKOCTH KOHIeHcaTopa" https://m.edsoo.ru/86cc7f54
[puHIMI JeWCTBUS U MPUMEHEHHE KOHIEHCATOPOB,

54 KOTIMPOBAJILHOTO almapara, CTpyHHOTro IpUHTEpA. https://m.edsoo.ru/57d2f644
DnexTpocTaTuyeckas 3alura. 3a3eMIeHHe JIIEKTPONPUOOPOB
DNEKTPUYECKHUN TOK, YCIOBHUS €ro CyImecTBOBaHUs. [10CTOSHHBIH

55 tok. Cnia Toka. Hanpsokenue. Conporusinenue. 3akon Oma st https://m.edsoo.ru/5f18e57¢

y4dacTKa OeTIr
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HOCHC,HOBaTeﬂbHOC, ImapayieJIbHOE, CMEIIAHHOC COCINHEHNE

56 MPOBOIHUKOB. JlTaGoparopHas pabora «/3yueHne CMEManHoTO 1 0.5 https://m.edsoo.ru/16e1d6f8
COCIMHEHUSI PE3UCTOPOBY

57 PaGoTa ¥ MOIIHOCTH DJIEKTPHYECKOro ToKa. 3akoH JIxoyis-JleHia 1 https://m.edsoo.ru/deed7cd5
3axoH OMa A7t TOJTHOM (3aMKHYTOM) 3NEeKTpUUYECKOH Ienu.

58 Kopotkoe 3ambikanue. JlaboparopHas pabota «3mepenune DJ1C 1 0.5 https://m.edsoo.ru/d27bf8b1
HCTOYHHKA TOKA M €0 BHYTPEHHETO COMPOTHBIICHHS

59 'l’)e3epBHI>II/I YPOK. K?HTpOJ‘ILHaH Ra60Ta o TeMe 1 https://m.edso0.ru/635d6acd

Onextpoannamuka" / Beepoccuiickas mpoBepouHas pabota

60 O6o6maronmii ypok «neKTpoanHaMuKay» / Beepoccuiickast 1 hitps://m.eds00.ru/9752944d
poBepovHas pabora

61 DIeKTPOHHAsSI IPOBOAUMOCTD TBEPIBIX METAIIOB. 3aBHCHMOCTb 1 https://m.edsoo.ru/9e45fffd
COIIPOTHBIICHUSI METAJUIOB OT TeMIieparypsl. CBEpXIIpOBOIUMOCTD

62 DnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX TyYKOB 1 https://m.edsoo.ru/1756cc11

63 HOJ‘I}/HpOBOI[HI/IKI/I, UX COOCTBEHHAS U IPUMECHASI IIPOBOJUMOCTb. 1 https://m.edso0.ru/8caf19d3
CaoiicTBa p—n-niepexoaa. [1oaynpoBoiHUKOBBIE TPUOOPEI

64 DIeKTpHYIECKHil TOK B PACTBOPAX U PAcILIaBax 3JIEKTPOIUTOB. 1 https://m.edso0.ru/2d19db3b
DIIeKTPOIUTHYECKAs UCCOLHALHSL. DIEKTPOIIU3

65 DrexTpUUecKuit TOK B rasax. CaMOCTOSTENBHBIH 1 1 hitps://m.edsoo.ru/e95aclce
HECaMOCTOsTeNbHbIH pa3psia. Mounaust. [Tna3zma

66 DrekTprUecKre MPUOOPHI U yCTPOHCTBA U UX MPAKTHIECKOE 1 https://m.edsoo.ru/63cedfbe
npuMeneHune. [IpaBuia TeXHUKH 6e30MacHOCTH

67 KourponsHast E)a60Ta 1o TeMe «DIeKTpocTaTrka. [10CTOSHHBIH 1 https://m.edso0.ru/858efadd
AIIEKTpUIECKUil TOK. TOKH B Pa3siHYHBIX CPEIax»

68 PesepBHbIil ypok. O6o6maronuii ypok mo temam 10 xiacca 1 https://m.edsoo.ru/d44cf6f4
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11 KJIACC

KoandecTBo yacon

No Tema VDoKka K - Jara DJieKTpoHHBIEe U (pPOBLIE
n/n yp Bceero OHTPOALHLIE PAKTHUCCKUE  yovyenns | oGpasoBaTeibHbIe PeCypehl
PadoThI padoThI
[TocTosiHHBIC MarHUTHI U UX B3auMo/ieiicTBue. MarHuTHoe moie. Bekto
1 . AICHCTE P 1 https://m.edsoo.ru/dd28af1d
MArHUTHOHM MHAYKIUH. JIMHUU MArHUTHOW MHTYKIIMU
MarnuTtHoe nosje npoBogHuKa ¢ TokoM. OnbIT Dpcerena. Bzaumoneiicteue
2 POBOL pere A 1 https://m.edsoo.ru/91ec1665
MPOBOJTHUKOB C TOKOM
3 JlaboparopHas pabora «/3ydeHre MarHMTHOTO OIS KATYIIKHA C TOKOMY 1 1 https://m.edsoo.ru/cbb4e22c
JleficTBe MarHUTHOTO TOJISI HA POBOJIHUK ¢ TokoM. Cuia Ammepa.
4 JlaGopatophast paboTa «VccnenqoBaHue IeHCTBHUS MOCTOSIHHOTO MarHUTa 1 1 https://m.edsoo.ru/4c792b5c
HA PaMKy C TOKOM»
SHCTBHE MAarHUTHOTO IMOJIS Ha JABIKYIIYIOCS 3apsKCHHYIO YaCTHUILY.
5 A ABIIYILY P Y i 1 https://m.edsoo.ru/efd1d4f4
Cuna Jlopenna. Pa6ota cuiel JlopeHia
DnekTpoMarHuTHas UHAYKIHs. [I0TOK BEKTOpa MATHUTHOM MHAYKITUH.
6 P VI Top Shn 1 https://m.edsoo.ru/e89a67f1
OJIC uHayKIUU. 3aKOH 3JICKTPOMAarHuTHOW HHIyKImu Dapaes
JlabopatopHas pabota «lccneqoBanue SBICHUS IIEKTPOMAarHUTHOM
7 PaTopHas p A i 1 1 https://m.edsoo.ru/d6887aeb
HHIYKIAI
NuanyktuBHOCTH. SIBNIeHne camonHykiun. JIC caMOMHIYKIIUH.
8 oy AYKIL A AYKIL 1 https://m.edsoo.ru/f4353eal
OHeprust MArHUTHOTO TTOJIS KATYIIKH ¢ TOKOM. DIIEKTPOMAarHUTHOE TIOJIe
TexHHUECKUE YCTPOUCTBA U MX IMPUMEHEHHUE: MOCTOSIHHBIC MArHUTEI,
9 JJIEKTPOMATHUTBI, 3JIEKTPOABUTATE b, YCKOPHUTEH DJIEMEHTAPHBIX 1 https://m.edsoo.ru/3eb8de3f
YaCTHUI, MHAYKIIUOHHAS ITeYb
10 O6o6maronuii ypok «MarautHoe mose. DIeKTpOMArHuTHAsE HHIYKIIHSD 1 https://m.edsoo.ru/3a2fd5b6
KontponsHas pabora o reMe « MarHUTHOE ToJe. DICKTPOMarHUTHAs
11 P p i 1 1 https://m.edsoo.ru/6de9c327
WHIYKITASD
B HBbIC MEXaHHYECKHe KoyeOanus. ['apMoHnYeckre KoiaeOaHus.
12 CBobomsie Me eckue Koned . APMOHITICCKHE KO e 1 https://m.edso0.ru/18c5f98f
YpaBHeHHE rapMOHUYECKUX KoseOanuii. [IpeBpaieHue sHeprun
Jlaboparopuas pabota «VccnemoBaHue 3aBUCUMOCTH TIEPHUOIa MaJIbIX
13 paTopHa b A PHOL 1 1 https://m.edsoo.ru/73d43b2b
KOJICOaHUH rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl Ipy3a»
Konebarenpablii KOHTYp. CBOOOHEIE 3JIEKTPOMArHUTHEIE KOJICOAHHS B
14 UIeabHOM KOJIe0aTebHOM KOHTYpE. AHAIOTHS MEKIY MEXaHHIECCKUMH 1 https://m.edsoo.ru/a931b8b2
1 9JICKTPOMArHUTHBIMH KOJICOaHUSIMU
®opmyia TomcoHa. 3aKOH COXpaHEHUs YHEPTHH B HICATEHOM
15 opmyxa TOMCOHE. 3aKOH COXpaHEHHS SHEp Ae © 1 https://m.edsoo.ru/a7517812

K0JIe0aTEILHOM KOHTYPE
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[IpencraBnerne o 3aTyxarOmuX KorebaHusIX. BEIHYKIeHHBIC

16 MeXaHudecKue Koebanus. Pesonarnc. BeIHYKIEHHBIC 3IEKTPOMATHUTHBIE https://m.edsoo.ru/6ac54bc2
KoJIeOaHNs
ITepemennsrit Tok. CHHYCOMIAIBHBIN MEPEMEHHBIH TOK. MOITHOCTH

17 MEPEMEHHOTO TOKa. AMILTATYIHOE U IEHCTBYIOIIEe 3HAYECHHE CHITBI TOKa https://m.edso0.ru/98fd794e
Y HAIIPSDKECHMUS

18 TpaHC(i)OpMaT(gp. [pou3BoACTBO, Mepeaya u moTpebieHne https://m.eds00.ru/5b6e7722
JNEKTPUICCKOH SHEPTUH

19 VY CTpOHCTBO U IPaKTHYECKOE MPHMEHEHHE SJIEKTPHIECKOTO 3BOHKA, https://m.eds00.ru/1bb9e9bl
reHeparopa MepeMeHHOro TOKa, JIMHUIM 3JIeKTponepeaay

20 DKOJIIOTHYECKHE PUCKHU [IPH IIPOU3BOJICTBE DIIEKTPOHEPTHH. Kynsrypa https://m.edsoo.ru/f751e3ad
HCIIOJIb30BaHMS ICKTPOIHEPTHH B IOBCEIHEBHON KU3HU

21 MexaHu4ecKre BOIHBL, yCIOBHU pacipocrpaderus. [lepron. CKopocTh https://m.edsoo.ru/f66aab18
pacmpOCTpaHeHUs M [UTHHA BOJHEL [loriepedHsie U IPOIOIbHBIC BOJIHEI

22 3ByK. CkopocTh 3ByKa. ' poMKOCTB 3ByKa. BricoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/f344ef71

23 DIeKTpOMAarHUTHBIC BOJTHBI, MX CBOMCTBA U CKOpocTh. [[lkama https://m.edso00.ru/f575da87
JJIEKTPOMATHHUTHBIX BOJH

24 [prHUKUIBI PaAXOCB3H U TEICBUICHHs. Pa3BUTHE CPENCTB CBSI3H. https://m.edsoo.ru/fae4dabb
Paguonokarus

25 KonrponbHas padora «KosnebaHus v BOJTHbD) https://m.edso0.ru/51921a96

26 HpﬂMOJ'II/IEIeI/IHOG pacrmpocTpaHeHHe CBeTa B OJHOPOIHOM cpeie. https://m.edsoo.ru/ecc67fbd
Toueunslii ncToYHUK cBeTa. JIyd cBeTa

7 OrpaxeHune cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHue n300paKeH i https://m.edsoo.ru/f93a7f3a
B IUIOCKOM 3epKajie

28 IMpenomienue cBera. [lonHoe BHYTpeHHEE OTpaskeHue. [IpeaenbHbIi yro https://m.edsoo.ru/b84d3bce
IOJIHOTO BHYTPEHHETO OTPaKEHUSI

29 JlabopaTopHast paboTa «/3MepeHne rmokasaTess MpeIoOMIICHHUS CTEKIIa» https://m.edso0.ru/63c67a56

30 Jlunzsl. [loctpoenne n3zo0Opaxennii B muH3e. POpMyTa TOHKOH JIMH3HI. https://m.eds00.ru/5472dd85
YBenuueHue JIMH3bI

31 JlabopaTopHast paboTa «VcciaenoBanue cBOMCTB N300paKeHUH B JIMH3AX» https://m.edsoo.ru/b3a2484b

32 Hucnepcus cBera. CiioxHblii cocTaB Oenoro csera. Liser. JlabopaTopHas htps://m.eds00.ru/faf7§386
paboTa «HabiroieHie TUcIepCcuH CBETay

33 Wnrepdepennust ceera. Judpakims ceera. JJudpakiionHas pemeérka https://m.edso0.ru/32d4c656

34 [MonepeuHOCTh CBeTOBBIX BOJH. [lossipusartis cBeTa https://m.edso0.ru/673347ce

35 OnTuyeckue MpudOpbI U yCTPOHCTBA U YCIOBHUS UX 6€30IacHOr0 hitps://m.eds00.ru/9f12c94e

OPpUMCHCHUSA



https://m.edsoo.ru/6ac54bc2
https://m.edsoo.ru/98fd794e
https://m.edsoo.ru/5b6e7722
https://m.edsoo.ru/1bb9e9b1
https://m.edsoo.ru/f751e3ad
https://m.edsoo.ru/f66aab18
https://m.edsoo.ru/f344ef71
https://m.edsoo.ru/f575da87
https://m.edsoo.ru/fae4d6bb
https://m.edsoo.ru/51921a96
https://m.edsoo.ru/ecc67fbd
https://m.edsoo.ru/f93a7f3a
https://m.edsoo.ru/b84d3bce
https://m.edsoo.ru/63c67a56
https://m.edsoo.ru/5472dd85
https://m.edsoo.ru/b3a2484b
https://m.edsoo.ru/faf7f386
https://m.edsoo.ru/32d4c656
https://m.edsoo.ru/673347ce
https://m.edsoo.ru/9f12c94e

I'paHuLbl IPUMEHUMOCTH Knaccuyeckoil MexaHuku. IloctynaTel

36 N https://m.edsoo.ru/b246554b
CIICIIMATIbHON TEOPUH OTHOCUTEIEHOCTH

37 OTHOCHTENBHOCTh OTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMECHH U https://m.eds00.ru/368¢57be
COKpAILCHUE JUTHHEI

38 DHeprus v UMITYJIbC PEISITABUCTCKON yacTHIbl. CBsI3b MacChl C SHEprueit https://m.edsoo.ru/cdbadfde
U UMITYJI6COM. DHEPIHs MOKOSI

39 KontpomsHas padora «Ontrka. OCHOBBI CHIEIHANIBEHON TEOPHU https://m.eds00.ru/46edc9e2
OTHOCHTEJILHOCTH

40 ®oronsl. Dopmyiia [lnanka. DHeprus U UMITYIbC OTOHA https://m.edsoo.ru/eedc67f5

41 OrtkpeiTHe 1 ucciaenoBanue potodddekra. Onbitet A. I'. CroneroBa https://m.edsoo.ru/97eab8d4

42 3akonb! horodaddekra. YpaBuenue DitHinteiiHa i porodddekra. https://m.eds00.ru/26768471
«KpacHas rpanunay Gotoaddekra

43 Haenenne ceera. Onbitel I1. H. JlebeneBa. XMMU4eCKOe OCHCTBUE CBETA https://m.edsoo.ru/e153c199

44 TexHu4YecKe yCTPOUCTBA U MPAKTUYECKOE TIPUMEHEHHE: (POTOIIEMEHT, hitps://m.edsoo.ru/e3ab6ead
(doTomaTunK, conHeyHas OaTapes, CBETOAUON

45 Penrenue 3a1a4 110 Teme «DJIEMEHThI KBAHTOBON ONTHKH https://m.edsoo.ru/fed96bc6

46 Monens atoma Tomcona. OnbiTel Pesepdopaa mo paccessHuio o-4acTuil. hitps://m.eds00.ru/bad33c76
[lnaseTapHas MOJeNb aTOMa

47 Mocrynatst Bopa https://m.edsoo.ru/45ee9829

48 U3nyuenue u nornouerne (hOTOHOB TIpH TIEPEXO/IE ATOMA C OHOTO https://m.edso0.ru/2b8adTfL
YPOBHSI SHEPTHH Ha APYTroi. Bujibl CrieKTpoB

49 BOJ’IHOBL‘I’e cBoifcTBa yactuu. Bomus! e bpoiuta. Kopmyckynspao- https://m.eds00.ru/fa995ab1
BOJIHOBOH fyani3M. CIOHTAHHOE U BBIHYKICHHOE H3TyUCHHE

50 OrtkpeiTHe pagroaktuBHOCTH. OmbiThl Pesepdopaa no onpeneneHuo hitps://m.eds0o.ru/ae3cad4?
COCTaBa PaJIMHOaKTHBHOTO U3ITyUYCHHS

51 CaoiictBa anbda-, 6eta-, raMMa-u3IydeHus. BiusHue pagioakTHBHOCTH hitps://m.eds00.ru/421844c4
Ha )KUBbBIC OPraHH3MbI

52 OTkpeITHE NpOTOHa H HEHTPOHA. W3oTomsl. Anbda-pacnaz. DIeKTPOHHBINA hitps:/m.eds00.ru/28f5e132
Y TIO3UTPOHHEBIN OeTa-pacmaj. ['aMma-m3nyyeHne

53 DHeprus CBA3M HYKJIOHOB B siipe. SI7epHbIe peakinm. H)IepHvLm peakTop. https://m.eds00.ru/66b9f3el
[po6iieMsl, EPCIIEKTHBbI, IKOJOTHUSCKUE ACTICKTHI SIICPHOM SHEPTETHKH
OnemenTtapHble yacTHibl. OTKPBITHE MO3UTPOHA. MeToAbl HAOMIJCHUS 1

54 perucTpamnyy 3JeMeHTapHbIX YacTHll. Kpyriblii ctos « DyHnaMeHTa bHbIe https://m.edsoo.ru/e9fdd819
B3anMo/ieiicTBrsA. EnquHCTBO (hm3nveckoii KapTHHBI MUPay
OTanbl pa3BUTHs acTpoHOMUH. [IpHKIaIHOE U MUPOBO33PEHYECKOE

55 3Ha4YeHHE acTpoHOMUH. By 3B€3qHOr0 HeOa. Co3Be3aus, ApKue 3BE31BI, https://m.edso0.ru/47714642

INIAHCTHI, UX BUAUMOC IBUXKCHUC. CollHeuHas cUCTEMa
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56 Counne. Conneynast aktuBHOCTb. Microunuk sHeprun CojIHIA U 3BE3] 1 https://m.edsoo0.ru/2aeae422
3BE3/1bI, UX OCHOBHbBIC XapaKTEPUCTHKU. 3BE3/IbI TTIABHOI

57 nocie0BaTenbHOCTH. BHyTpeHHee cTpoeHue 3831, CoOBpeMeHHbIE 1 https://m.edsoo.ru/87fe5a43
MIPEJICTABIICHUS O IIPOMCXOXKICHUH U 3Bosfonny CoHIA U 3BE3N

58 Mieunsiii [Iyts — Hama F anaxtuka. [Tonoxxenue u npuxenue ConHua B 1 https://m.eds00.ru/b483a86f
lanaktuke. Fanaktuku. YEpHbIE ABIPHI B SApax ralakTHK

59 Bcenennas. Paz0eranue ramaktuk. Teopust bonbmoro B3peiBa. 1 https:/m.edsoo.ru/8bdaf7d2
PenmikroBoe u3myueHne. MeraraiakTHKa

60 Hepeniennsie npo0IeMbl aCTPOHOMHH 1 https://m.edsoo.ru/dec5d24b

61 KoHnTponbHas pabota « DeMeHThI aCTPOHOMHUH M aCTPOGDHU3UKHY» 1 https://m.edsoo.ru/fb1faeda
Oo6o06maronuii ypok. Posib Gu3MKu 1 aCTPOHOMHU B 3KOHOMHUYECKOHA,

62 TEXHOJIOTHUECKOMU, COI[HAIBHOM M 3THYECKOH chepax AesTebHOCTH 1 https://m.edso0.ru/6b1b47b9
YeJIoBeKa

63 O606H_[a}0H11:H/I YPOK. ljom, 1 MecTo (PU3UKU M aCTPOHOMHUH B 1 https://m.eds00.ru/2522c6¢f
COBPEMEHHOH HayYHOH KapTHHE MUpa

64 O606H_[a}0mnnuyp01<. Poms (1)1331/1%01(01/1 Teopuu B GOPMUPOBAHUN 1 https://m.eds0o.ru/cfd73796
NIPEICTABICHUH O PU3NYECKON KapTHHE MHUpPa

65 Oo6o0maromnuii ypok. Mecto Gpu3nyecKoil KapTHHBI Mupa B obmmem psy 1 https://m.eds00.ru/81ad3288
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TPEACTABICHHI O IPHPOJIe

66 PesepBHBIil ypok. MarautHoe 1osie. DIeKTpOMAarHuTHASI HHYKIIUS 1 https://m.edsoo.ru/6e59e3eb

67 PesepBHbIit ypok. Ontrka. OCHOBBI ClICHUATIBHOM TEOPHU 1 hitps://m.eds0o.ru/c637b146
OTHOCHUTEJILHOCTH

68 Pesepuerit ypok. KBanToBast pu3nka. DJIeMEHTBl ACTPOHOMHUH 1 hitps://m.eds0o.ru/324d4c87
acTpou3uku
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HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJLHOM

IPOI'PAMMBI
10 KJIACC

Kon
NMpoBepPsIEMOro
pe3yJbTaTra

IIpoBepsieMble MpeAMeTHBIE Pe3yJabTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpenHero oéuiero 06pa3oBaHusi

10.1

JleMOHCTpHPOBaTh Ha TPHMEpax pOJb U MECTO (QHU3MKH B (OPMHPOBAHHUH COBPEMEHHOW HAyJHOW
KapTUHBI MHUpA, B Pa3BUTHH COBPEMEHHOW TEXHHMKM M TEXHOJOTWH, B MPAKTHIECKOW IEATEIBHOCTH
moaen

10.2

10.3

YuuTBIBaTh TPaHUIBl TPUMECHEHWS W3YYEHHBIX (U3WYECKUX MOJCNeH: MaTepHaibHas TOUKa,
HHepIaibHasl CUcTeMa OTCcYETa, aOCOMOTHO TBEPAOE TENO, UACANBHBIA Ta3; MOICIH CTPOCHHUS ra3oB,
KHUJIKOCTEH ¥ TBEPIBIX TEJ, TOUCUHBIH AIMEKTPHUCSCKHUH 3apsi1 — IPH peleHUH (HU3UICCKUX 33124

Pacro3naBate (u3mueckue sBICHUS (TPOLECCH) W OOBACHATH WX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJIIPHO-KUHETHYECKOH TEOPHH CTPOCHHS BEIIECTBa M JJEKTPOAUHAMHKH: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJHMHEHHOE ABMKECHHE, CBOOOIHOE MaZeHNE Tell, IBI)KCHHE 10 OKPYKHOCTH,
UHepLUs, B3auMoelcTBre Tel; Tuddy3ust, OpoyHOBCKOE IBIKCHUE, CTPOCHHUE KHIKOCTEH U TBEPIBIX
TeJl, I3MeHEeHHe 00bEMa Tesl NPU HArpeBaHUM (OXJIAXICHUH), TEIUIOBOC PAaBHOBECHE, HCHAPCHUE,
KOHJICHCALWs, IUIaBJICHUE, KPUCTAIUIN3AIMS, KAIICHUE, BIaXXHOCTh BO3/yXa, MMOBBIIICHUE IaBICHUSA
rasa Ipd €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXAY IlapaMeTpaMu COCTOSHUS Taza B
U30IIPOIIEeCcCax; MEKTPU3ANnUs Tell, B3aUMOJCHCTBUE 3apsI0B

104

OnuchIBaTh MEXAaHMUYECKOE MABMKEHHE, WCIONb3ysd (PU3NYECKHe BEIMYMHBL KOOpAWHATA, IIyTh,
IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHjla, HUMITYJIbC Tejla, KMHETHYECKas SHEpIHUd,
MOTEHLMAJIbHAS HEPIUsl, MEXaHH4YecKasi paboTa, MexaHH4YecKasi MOIIHOCTb; [IPU OMHCAHUK NPABHIBHO
TPaKTOBaTh (PM3MYECKUI CMBICI HCIIOJIBb3YEMbIX BEIWYWH, MX OOO3HAUCHUS W EAMHHIBI, HAXOJHUTh
(opMyJIBI, CBA3BIBAIOIINE AAHHYIO (QU3UYECKYIO BEIMUUHY C IPYTUMH BETUUYUHAMH

10.5

OnuceiBaTh W3yYeHHBIE TEIUIOBBIC CBOWCTBA TEJN W TEIUIOBBIC SIBICHUS, HCIONB3Ys (u3ndeckue
BEJIMYUHBL: [ABJICHHUE I'a3a, TEMIIEPATypa, CPEAHA KUHETUYCCKAs SJHEPIUs XaOTUYECKOIO ABUKCHUS
MOJIEKYJI, CPEJHEKBAaJApaTU4YHas CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEILIOTHI, BHYTPEHHSS JHEPIHUs,
paboTa raza, kKo3pPHUIUEHT NOJIE3HOTO ACHCTBHS TEIUIOBOTO JBUTATEIIS; MPU ONMUCAHUU TPABUIILHO
TPaKkTOBaTh (PU3NUECKUI CMBICI HCIIOJB3yEMbIX BEIMYUH, UX 0003HAUEHHs M €JAMHUIIBI, HAXOIUTh
(hopMyJIbl, CBS3BIBAIONINE JAHHYIO (DU3MYECKYIO BEJIMUMHY C IPYTHMHU BeJIMUMHAM

10.6

OmnnceIBaTh M3y4EHHBIE 3JIEKTPUYECKHE CBOMCTBA BEIIECTBA W IJIEKTPUYECKHE SIBICHUS (IPOLECCHI),
UCTIONB3Ysl PU3NUYECKUE BEIMUMHBL: DIICKTPHUUECKUI 3apsi]], DIEKTPHUYECKOE T10JIe, HAITPSHKEHHOCTD TI0JIs,
MOTEHIWAJ, PAa3HOCTh IOTEHINAJIOB; IIPU ONHCAaHWM MPABUIBHO TPAKTOBATh (PU3MUECKUH CMBICIT
UCIIOJIb3YEMbIX BEJHMYMH, UX 0003HAYEHHS M €AMHHIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3bIBAIOLINE TAHHYIO
(HU3MYECKYIO BEIUYMHY C APYTHMH BEIMYMHAMU

10.7

10.8

aHAIN3UPOBATh (PU3UUECKHE TPOLIECCH U SIBIICHUS, UCIIONb3YS (PU3NUECKHE 3aKOHbI U IPUHIUIIBL: 3aKOH
BcemupHoro Tsrorenus, |, Il u 1l 3axonsr HeloToHa, 3aK0H COXpaHEHUSI MEXaHUIECKOI SHEPTHH, 3aKOH
COXpaHEHHs HUMITyJIbCa, MPUHIUI CYNEePIO3UIIUHN CHII, IPUHIUII PAaBHONPABHUS WHEPIUAIBHBIX CHCTEM
0TCY€Ta; MOJIEKYISIPHO-KHHETUIECKYIO TEOPUIO CTPOEHHS BEIIECTBA, Fa30BhIe 3aKOHBI, CBSI3b CPEIHEH
KUHETUYECKOW SHEPTUU TEIUIOBOTO JBUKEHUSI MOJIEKYJ C aOCOJIOTHOW TEMIEpaTypol, MEePBhIA 3aKOH
TePMOAMHAMHUKHY; 3aKOH COXPAaHEHHs 3JEKTPUUECKOro 3apsia, 3akoH KyioHa; mpu 3ToM pa3nudarth
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4eCKOe BBIPAKEHNE W yCIOBUs (TPaHMIIBI, 00JIaCTH)
IIPUMEHUMOCTH

OOBSACHATH OCHOBHBIC NPHHITUIEI ACHCTBUS MAIlIWH, TPUOOPOB M TEXHMYECKUX YCTPOWCTB; pa3nnvaTh
YCIIOBHSL X 0€30I1aCHOTO HMCIIOJIb30BAHMS B TIOBCEHEBHON KU3HU

10.9

BBINOJIHATE AKCIIEPUMEHTBI 110 HCCIIEIOBAHUIO (DH3UYECKUX SIBICHUN U MPOLIECCOB C HCIIOIb30BAHUEM
MIPSIMBIX M KOCBEHHBIX M3MEPEHHA; TIPH ATOM (HOPMYITHPOBATH MPOoOIeMy (3aady) ¥ THIIOTE3y yueOHOTO
IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO OOOpYAOBaHUs, IPOBOJUTH OIBIT H
(hopMynHpPOBATh BHIBOJIBI

10.10

OcCyIiecTBIATh TpPSAMBIE W KOCBEHHBbIE W3MEpeHUs! (DU3MUECKMX BEJIWYMH; HPH 3TOM BHIOMPATH
ONTUMAJIBHBIA CITIOCOO W3MEPEHUs] W HCIOIh30BATh HM3BECTHBIE METOJIBI OIEHKH ITOTPEIIHOCTEH
HU3MEpEeHui

10.11

HccnenoBaTh 3aBUCUMOCTH MEKAY (GPU3MUECKUME BETMUMHAMHE C UCIIOIb30BaHUEM IPSIMBIX H3MEPEHHUH;
IPU 3TOM KOHCTPYHMpOBAaTh YCTAHOBKY, (HMKCHPOBAaTh pE3yJbTaThl IOJIYYEHHOH 3aBHCHMOCTH
(U3MYECKNX BEJIMYUH B BHJIE TAaOIUI 1 rpadMKOB, JIeNaTh BBIBOJBI 10 PE3YJIbTaTaM MCCIIECI0BaHUS




10.12

10.13

10.14

10.15

CoOmoaTh TpaBwiia 0€30MacHOrO TpyAa NpPH TPOBEACHHH HCCIEIOBAHMKW B paMKax ydeOHOTo
IKCIEPUMEHTa, Y4YeOHO-UCCIEeIOBATEIbCKOM U IMPOEKTHOW [ESTENbHOCTH C  HCIIOJIb30BaHHEM
HM3MEPHUTENBHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYMOBaHUS

Pemats pacuéTHbIC 33134 C SIBHO 3aJaHHON (M3MUECKOH MOJEIBIO, UCTIONB3Ys (PH3MUECKUE 3aKOHBI 1
MIPUHIUIIB], HA OCHOBE aHAJIN3a YCIIOBHSA 33Ja4l BBIOUPATh PU3NIECKYIO MOJIEINb, BBIACTAT (PU3NUECKHE
BENMYMHBI ¥ (POPMyYIIBI, HEOOXOAUMBIC I €€ PeIIeHHUs, IPOBOJUThH PAacUEThl M OLIEHUBAThH PEANBHOCTD
MOTy9EHHOTO 3HaYCHUS (PU3NIeCKON BETHIMHBI

Pemrats kauecTBEHHbIE 3a/1a4M: BEICTPAUBATh JIOTHYECKU HEIPOTUBOPEUUBYIO IIETIOUKY PACCYXAECHUH ¢
OTIOpOH HA M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3NUECKHE SBICHHS

Hcnonb30BaTh MpH pelIeHUH yueOHbBIX 3a1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS IOHCKA,
CTPYKTYPHPOBAHUSI, HHTEPIPETALMH U MPEICTABICHHS YIeOHON U HAyYHO-TIOMYJISIpHOM MH(OpMAaLUH,
MOJTY4EHHOH M3 pa3IMuHbIX HICTOYHUKOB; KPUTHYECKH aHAIN3UPOBATD MOIy4aeMyt0 HHPOPMaLUIO

10.16

[MpuBoaMTH IpHUMEpHl BKJIQJa POCCHHUCKUX M 3apyOeXHBIX YYEHBIX-(DM3UKOB B DPAa3BUTHE HAyKH,
00BSICHEHUE MPOLIECCOB OKPYIKAIOLIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

10.17

10.18

Hcnonp3oBaTh TeOpeTHUYECKHE 3HAHUS 1O (U3KMKe B TOBCEJHEBHOM JKM3HH U OOECHECUECHUS
0e30macHOCTH NpH OOpaICHWH C NMPUOOpaMH M TEXHHYECKUMH YCTPOHCTBAMH, VI COXPaHEHHS
3JI0POBBSI U COOMIOZICHHUSI HOPM AKOJIOTHYECKOTO MOBEACHHS B OKPY KaIOIEH cpenie

PaGoTats B rpynme c BHIIIOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJICH, INTaHUPOBATh pabOTy I'PYIIIHI,
palMOHATIBHO PACHPENENATh OOSM3aHHOCTH W IUIAHUPOBATH [CSATEIBHOCTh B HECTaHJApTHBIX
CUTyalllAX, aJeKBaTHO OIICHMWBAaTh BKJIAJ KaXJIOTO W3 YYaCTHHKOB TPYIIBl B peEIICHHE
paccMaTpuBaeMoOi IpoOIIeMBbl

11 KJIACC

Kopn

pe3yJjbTaTa

MpoBepsieMOoro

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0OCHOBHOH 00pa30BaTe/IbHOM IPOrpaMMbl
cpeaHero o0uero o6pa3oBaHus

111

11.2

11.3

114

JleMOHCTpHpOBaTh Ha IpUMEpax poJib U MecTO (U3MKHA B (OPMHPOBAHHN COBPEMEHHOW HAYYHOU
KapTUHBI MHUpA, B Pa3BUTHH COBPEMEHHOW TEXHWKH M TEXHOJIOTHH, B NPAKTUYECKON AESATEIBHOCTH
JIFOJIeH, IIETTOCTHOCTD M €MHCTBO (PU3NUECKOM KapTHHBI MUpa

VaurteiBaTh IpaHUllbl HPUMCHCHHNA N3YYCHHbBIX (1)I/ISI/I‘I€CKI/IX MOI[eJ'ICfIZ TOYCUHBIN BHGKTpI/I‘Ie()KI/Iﬁ 3apsn,
AACpHasg MOACJIb aTOMa, HYKJIOHHAS MOZICJIb ATOMHOTIO sJipa IIpU pCIICHUN (1)I/ISI/I‘I€CI(I/IX 3aga4

Pacnio3naBaTh u3udeckue siBieHus (POLECCHI) U OOBSICHITH UX HA OCHOBE 3aKOHOB 3JICKTPOANHAMHUKH
W KBaHTOBOI (DM3MKHU: DIIEKTpHUYECKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE
JICUCTBHUS TOKA, B3aMMOJCHCTBUE MAarHUTOB, JJIEKTPOMAarHUTHAs UHY KLU, IeHCTBHE MarHUTHOTO TOJIS
Ha TMPOBOJHHK C TOKOM W JABWXKYIUMMCS 3apsil, OJICKTPOMarHUTHbIC KOJEeOaHHS W BOJHBI,
NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETa, OTPAKEHHE, NMPEIOMIICHHE, HHTepdepeHIrs, TudpaKIys 1
moJIsIpU3alusl CBeTa, MOWCIepchs cBera, (oToamektpudeckuii 3Pdekt (pororddekr), cBeToBOE
JaBJICHHE, BO3HUKHOBCHHUE JIMHEIYAaTOro CIIEKTpa aroMa BOJOpPOJa, SCTECTBEHHAs M HCKYCCTBEHHAs
PaJHOaKTHBHOCTh

OnuchIBaTh M3yUEHHBIE CBOWCTBA BEIIECTBA (IJEKTPUIECKHE, MAaTHUTHBIE, ONITHYECKHE, SIIEKTPHIECKYTO
MIPOBOAMMOCTD Pa3JIMYHBIX CPell) U AIIEKTPOMAarHUTHBIE SIBJICHHS (IIPOLIECCHI), UCIONB3Ys (pru3nueckue
BEIMYUHBL: DJIEKTPUYECKHH 3apsi, CHUIa TOKa, DJIEKTPUYECKOE HAMpPSHKEHHE, JJIEKTPHUYECKOe
COIIPOTHBIIEHHE, PA3HOCTh moTeHuuanoB, DJIC, pabora TOKa, MHAYKIMS MarHUTHOTO TOJIS, CHJA
Awmrnepa, cuna JlopeHna, MHAYKTUBHOCTb KaTyIIKH, SHEPTHUsl NIEKTPUUECKOrO0 M MArHUTHOTO MOJIEH,
MepruoJl M 4dYacToTa KojeOaHWIl B KojeOaTenmpHOM KOHTYpEe, 3apsii M CHila TOKa B IIpoIjecce
TapMOHHYECKUX JIEKTPOMArHUTHBIX KOJleOaHuil, POKYCHOE PaCcCTOSHIE U ONTHYECKAsl CUJIA JIMH3bI; U
ONMCAaHWH NPABUIBHO TPAKTOBATh (MU3NYECKHUH CMBICT HCIIONB3YyEMBIX BEUYMH, X 0003HAueHHS U
€IMHUIIBI;, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIINE JMAaHHYI0 (U3WYECKYI0 BEIHYHHY C JIPYTHMH
BEJIMYHHAMU

115

OmnuchIBaTh M3YYCHHBIC KBAHTOBBIC SIBJICHHS M IPOIECCHI, HCIOJIB3YsS (DU3MUYECKHE BEIHYMHBI:
CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETA, DHEPIHsl W MMITYJIbC (OTOHA,
[EPHOJ] MOJypachaaa, SHEPrus CBSI3W ATOMHBIX SA€p; NPH ONUCAHHHM IPAaBHIBHO TPAaKTOBATh
(U3HYECKUN CMBICIT UCIOJIB3ySMBIX BEIHUYMH, UX OOO3HAYCHHS W CIUWHUIIBI;, YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOINME JAHHYIO (HU3MUYECKYIO0 BCIMYMHY C APYTUMH BEJIUYMHAMH, BBIYHC/IATH 3HAYCHHUE
(bU3UIEeCKON BETUIHHBI

11.6

AHaJ'II/I3I/IpOBaTI> CbI/I3I/I‘ICCKI/Ie IPOUECCHI U ABJICHUSA, UCITOJIB3Yy A (pmnqecxne 3aKOHBI 1 TPUHIMIIBI: 3aKOH
OMa, 3aKOHBI TIOCJIEAOBATCIILPHOTO W TMAPaJJICIIbHOTO COCIAWMHCHHUA TPOBOJHHUKOB, 3aKOH I[)KOYHH -




JleHua, 3aKOH JIEKTPOMAarHUTHOM MHIYKINH, 3aKOH HPSMOJIMHEHHOTO paclpOCTPAHEHHS CBETA, 3aKOHbI
OTpaKEHHs CBETa, 3aKOHBI IPEIOMIICHHS CBETa, ypaBHeHHE ODWHIITEeHHa s (poTodddexra, 3aKoH
COXPaHEHUsI SHEPTUH, 3aKOH COXPAHEHUs HMMIIYJIbCa, 3aKOH COXPAaHEHHs 3JIEKTPUYECKOro 3apsaa,
3aKOH COXPAaHEHHS MAcCOBOTO YHCJIA, MOCTYJNAThl bopa, 3aKOH paIyoakTHBHOTO pacnana; HpH 3TOM
pa3nuyarh CIOBECHYIO0 (OPMYJIUPOBKY 3aKOHAa, €ro MaTeMaTH4eCKOe BBIPAKEHHWE M YCIIOBHA
(rpaHuIBl, 00JaCTH) TPUMEHUMOCTH

11.7
11.8

11.9

OnpenensTs HapaBIeHNE BEKTOpa HHAYKINH MarHUTHOTO TIOJISI IPOBOAHKKA C TOKOM, CHIIBI AMIIepa U
cuniel JIopeHia

CTponTb 1 OIMCHIBATh H300paKCHUE, CO3JaBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JINH30M

BBINOHATE IKCTIIEPUMEHTHI IO HCCIIEOBAHUIO (PM3UYECKUX SIBICHUI U NPOLIECCOB C MCIOJIb30BAaHUEM
NPSIMBIX ¥ KOCBEHHBIX H3MEPEHHH; ITPU 3TOM (POPMYJIHPOBATH POOIeMy (3a7ady) ¥ TUIIOTE3y y4eOHOTO
9KCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEAJI0KEHHOTO O00OpYNOBaHMs, INPOBOJAUTH ONBIT U
(hopMyJIMPOBaTh BHIBOJIBI

11.10

OcCyIIecTBIATh MpPSMBIE W KOCBEHHbIE W3MEPEHHUS (U3MYECKHX BEIMYUH; IIPH O3TOM BBHIOUpATH
ONTHMANBHBIN CIIOCOO M3MEPEHHsT M MCIOJIB30BaTh W3BECTHBIE METOJBI OIEHKM MOIPEIIHOCTEH
U3MepeHui

11.11

HccrenoBaTh 3aBHCHMOCTH (PU3MUSCKUX BEIWYHH C UCIIONB30BAaHHEM MPAMBIX M3MEPEHHIA; MIPH ITOM
KOHCTPYHPOBAaTh YCTaHOBKY, (HUKCHUPOBaTh pe3yJbTaThl IIOJYYEHHOH 3aBHCUMOCTH (U3MUYECKUX
BEJIMYUH B BUJIE TaOIMI M TpaUKOB, JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIE0BaHUs

11.12

11.13

11.14

11.15

11.16

CoOmronate mpaBmiia 0€301IaCHOTO TPyJa NPHU NPOBEICHHHM HCCICAOBAHUH B paMKax ydeOHOTro
9KCHEPUMEHTa, Y4eOHO-HCCIENOBATEIBCKOH M IPOEKTHOW MAEATENbHOCTH C HCIOIb30BaHHEM
HU3MEPHUTEIBHBIX YCTPOHCTB M J1a00paTOPHOTO 000pyIOBaHHS

Pemats paC‘IéTHBIe 3aJa4u C ABHO SBHaHHOﬁ (bHSPI‘IeCKOﬁ MOZCJIbIO, UCIIOJIb3Y q)I/ISI/I‘IeCKI/Ie 3aKOHBI U
IIPUHIUIIBI; Ha OCHOBC aHAJIM3a yCJIOBUA 3a1a4U BLI6I/IpaTL CI)I/IBPI‘I@CKY}O MOACIIb, BBIACIIATH (I)I/ISI/I‘IGCKI/IG
BCIIMYUHBI 1 q)OpMyJ'ILI, H€O6XOHI/IMBI€ I e€ peueHus, mNpoBOAUTb paC‘IéTH 1 OLICHUBATH PCAJIbHOCTH
MOJIYUYCHHOT'O 3HAUYCHUA (bHSH‘IeCKOﬁ BCIINYUHBI

Pemate kauyecTBeHHBIC 3aJa4M: BbICTpanBaTh JIOTHICCKHU HCIIPOTUBOPCUUBYIO LICTIOUKY paCCY)K,Z[eHI/Iﬁ C
OHO]I)OI>'I Ha M3YyYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U d)HSPI‘IeCKPIe SABJICHUA

Hcnonb3oBaTh MpH pelieHr: yueOHbIX 3a1a4 COBpEMEHHbIE MH(POPMAIMOHHbIE TEXHOJIOTUH JIJIs TOUCKA,
CTPYKTYPHUPOBAHUS, HHTEPIPETAIIMH U MPEICTAaBICHNS Y4eOHOH U HAyYHO-IIOMYJIpHOI MHpOpMAaLUH,
TIOJTy9EHHOH M3 Pa3INuHbIX HCTOYHUKOB; KPUTHYECKH aHAIN3UPOBATH MOIy4aeMyt0 HHPOPMAIIHIO
OOBSICHSITH IPUHLIUIIBI ISHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3iinuaTh yCIOBHS UX
0€3011aCHOT0 UCIIOJIb30BaHMSI B TOBCEIHEBHOM )KU3HH

11.17

[MpuBoauTs NpUMEpPH! BKJaga POCCHHCKHX M 3apyOeKHBIX YUEHBIX-(DM3MKOB B pa3BUTHE HAyKH, B
00BSICHEHUE MPOLIECCOB OKPYIKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOT Uil

11.18

11.19

Hcnonp3oBaTh TeopeTHYECKHE 3HAHUS 10 (HU3MKE B IIOBCEAHEBHOM >KM3HM MJIsi 00eCIedeHUs
0e30MacHOCTH HpH OOpaIeHWH C NPUOOpaMH M TEXHWYECKUMM YCTpPOHCTBaMHM, IJISI COXpPaHEHHS
3JI0POBBSI U COONTIOZICHUSI HOPM DKOJIOTHYECKOTO MTOBEICHHS B OKPY KaIOIEeH cpeie

Paborars B rpymnme ¢ BBIIOJHEHHEM DA3IMYHBIX COLMAIBHBIX pOJIEH, IUIAaHMPOBaTh PaboTy TPYIIIBL,
PalMOHAIBHO paclpeesiaTh 00sS3aHHOCTH M IUIAHUPOBATh JICSTENHHOCTh B HECTAHJAPTHBIX CHUTYallUsIX,
aJICKBAaTHO OLICHMBATH BKJIA/L KX/OTO M3 yYACTHUKOB I'PYIITEI B PEIICHHUE PaccMaTpuBaeMoil IpoOIeMbl




INPOBEPAEMBIE DJIEMEHTBI COAEP)XKAHUSA

10 KJIACC

Kon

pasnena Kon nposepsiemoro 3j1emMmeHTa

HpOBepﬂeMbIe 3JEMEHTDBI COACPKAHUA

11

1.2

OUN3NKA 1 METOIbl HAYYHOI'O ITO3HAHU A

Odm3uka — Hayka O mnpupoge. HayuHble MeETOABI TMO3HAHUS
OKpYXaloliero mMupa. Poib 3KCIIEpUMEHTa W TEOPUH B IMpoOIecce
MTO3HAHUS TPUPOJIBL. DKCTIEPUMEHT B (PU3UKE

MonenupoBanue (U3UYECKUX SBICHUH W TporeccoB. HayuHbie
runote3bl. Gu3nuecKkue 3aKOHbI U TEOPUH. | paHHIIbI MPUMEHUMOCTH
¢usnveckux 3akoHOB. IIpuHIMI COOTBETCTBUA. Poib W MecTo
¢u3nKku B GOPMHUPOBAHUU COBPEMEHHOI HaydYHOW KapTHHBI MUPA, B
TPAKTUYECKON eI TeNIbHOCTH JIF0 e

MEXAHHUKA

211

2.1.2

2.13

KMHEMATHKA

Mexannueckoe OBIOKeHHE. OTHOCHTENBHOCTh MEXaHHYECKOTO
nBiokeHst. Cuctema otcuéra. TpaekTopus

Ilepemernienue, CKOPOCTH (CpeTHsISI CKOPOCTh, MTHOBEHHAS! CKOPOCTB)
U YCKOpPEHHE MaTepuaibHONW TOYKHM, UX MPOEKIIMH HA OCH CUCTEMBI
koopauHaT. Cllo)KeHHE NEPEMELLEHHUI U CI0XKEHUE CKOPOCTEN
PaBHOMEpHOE UM pPaBHOYCKOPEHHOE IMPSIMOJIMHENHOE [BU)XECHUE.
I'paduku 3aBUCUMOCTHA KOOPAMHAT, CKOPOCTH, YCKOPCHUS, MMyTH U
nepeMelIeHus] MaTepUualbHON TOYKU OT BPEMEHH

214

CBoOoiHOE majicHHEe. Y CKOPEHUE CBOOOHOTO MaCHUS

21
2.15

KpuBonuneiinoe JIBIDKCHHC. PaBHOMepHOE JIBIDKCHHE
MaTepHabHOH TOYKH II0 OKPY)XKHOCTH. YTIJIOBas CKOPOCTb,
nuHeHHast ckopoctb. Ilepmon m wacrora. LleHTpocTpeMuTensHOE
YCKOpEHHUE

2.16

2.1.7

221

Texanueckne yc’[‘pOﬁCTBaZ CIIMAOMETP, JABWIXCHUC CHaApSAA0B,
LCIHbIC 1 PEMCHHBIC II€pEaaIn

[Mpaktnyeckne paboTbl. V3MepeHHe MrHOBEHHOW CKOPOCTH.
HccrnenoBaHne COOTHOLIEHUS MEXKAY MY TAMU, IPOHJCHHBIMH TEIOM
32 TOCIEAOBaTEIbHBIE pPaBHbIE INPOMEXYTKH BPEMEHH IpHU
PaBHOYCKOPEHHOM JIBHKEHUU C HA4YalbHOM CKOPOCTBIO, PaBHOU
Hyo. M3ydeHne ABHKEHHS IIApHUKa B BA3KOW KUAKOCTH. M3yueHue
JBIDKCHUS Tella, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMHWKA

Ilpunuun otHocutensHocTH ['anmunes. Ilepoiii 3akoH HproToHa.
MuepunanbHble CUCTEMBI OTCUETA

2.2.2

2.2.3

29 224

2.2.5

Macca tena. Cuia. [lpuHUun cynepno3uiumum cui

Bropoii 3akoH HproToHa J171s1 MaTepuaabHOM TOYKK B MHEPLIUAILHOM
cucreme orcuéra (MCO). Tpernit 3akon HelotoHa s
MaTepUAITbHBIX TOYEK

3akoH BceMupHOro TsaroteHus. Cuna tspkectu. [lepBas kocmMuueckast
ckopocTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHs CKOJIBXKEHHS U CHIA
Tperus nokod. Kosdoumment tperns. Cuia CONPOTHBICHUS MPH
JBIDKEHUH TeJla B )KUAKOCTH WM Ta3e

2.2.7

2.2.8

[octymarensHOE U BpamaTeabHOE IBHKCHHIE a0COIOTHO TBEPIOTO
Tena

MoOMEHT CHIIBI OTHOCUTENIFHO OCH BparieHus. [Inedo cuibl. YcenoBus
paBHoBecus TBEpaoro tenaa B UCO




Texnaudeckue YCTpOMCTBA:! TMOIITUITHUKH, IBIDKCHHE

2.2.9 HCKYCCTBEHHBIX CITYTHUKOB
[pakTryeckue padboThl. M3yueHne nBmkeHus OpycKa 1o HaKJIOHHOH
IUIOCKOCTH TOJA JI€HCTBHEM HECKOJNBKHX cuil. MccienoBanue
2210 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAOIIHMX B HAe(opMupyemoit
MIPY’KHHE ¥ PE3MHOBOM 00paslie, OT BEIMYMHBI MX AehOopMaIvu.
HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TEJa, UMEIOILIETO OCh
BpAIICHUS
3AKOHbI COXPAHEHN S B MEXAHUKE
231 Wmnynsc MaTepHanbHOW TOYKM, CHCTEMBbl MaTepHalbHBIX TOYEK.
Wmnynibe critbl 1 M3MEHEHHE UMITYJIbCa Tella
2.3.2 3akoH coxpaneHus ummyibca B MCO. PeakTuBHOE IBHKCHHE
2.3.3 Pabota cuer
2.34 MOITHOCTb CHJIBI
235 KI/IHeTI/IquKafI SHEprusl MarepuailbHOW Touku. Teopema o
KHHETUYECKON SHEPTUH
[orenmmansHass sHeprust. IloTeHIManbHast SHEPrUst  YNIPYTo
23 2.3.6 neopMHUpPOBaHHOH TIPYXKUHBI. [lOTeHIMaNBHAs SHEPTHs Tena
BOJIM3H MTOBEPXHOCTH 3eMIIN
[loTeHmmansHple ¥ HEMOTEHOWATbHBIE CHIBL. CBA3b PabOTHI
2.3.7 HETIOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHHUYECKOH 3HEepruu
CHCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHHUIECKOH SHEPTHU
2.3.8 Ynpyrue v Heynpyrue CTOJIKHOBEHUS
239 TeXHI/IlIeCKI:Ie YCTPOMICTBA: IBUXKCHHE pPaKeT, BOJOMET, KOIEp,
MIPY>KUHHBIN TUCTOJIET
[Ipaktryeckne pabGoThl. I3ydeHwe cCBsSI3M CKOpOCTEH Tesl TIpH
2.3.10 HeympyroM ynape. HccrmemoBanme cBs3u  paOOTBI  CHIBI €
HM3MEHEHHEM MEXaHHYeCKOM DJHEPIHH Tena
3 MOJIEKYJISIPHAS ®U3NKA U TEPMOJNMHAMUMKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KWHETUUECKOH — TEOpHH.
311 BpoyHoBckoe gaBmkenue. Juddysus. Xapakrep nBUKEHHS U
B3aUMO/ICHCTBUSI YaCTHI] BELIIECTBA
312 Mo;v[enn CTPOEHHMS TA30B, KUAKOCTEH 1 TBéPZ[bIX TeJ U 00BSICHEHNE
CBOMCTB BEI[ECTBA HA OCHOBE 3THX MOJIEIICH
3.1.3 Macca monekyi. KonndectBo BeniectBa. [locrosinnas ABorajgpo
31.4 TemnoBoe paBHOBecue. Temmeparypa u e€ usmepenue. llkana
temueparyp Llenbcus
315 Mogenp upeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
3.1 KUHETHUYECKOI TEOpUH HIeaIbHOrO ra3a
AbGcomroTHast Temmeparypa Kak Mepa CpeiaHell KHHEeTHYecKOi
3.16 SHEPruM TEIJIOBOIO ABWXKEHUs yactun rasza. lllkama Temneparyp
KenbBuna
3.1.7 Ypasuenune Knanelipona — Menaeneesa. 3akoH JlanbToHa
31.8 T'azoBble 3akoHBI. M30mporniecchl B U1€adbHOM Ta3e ¢ MOCTOSTHHBIM
KOJIMYECTBOM BEI[ECTBA: H30TEpMa, U30X0pa, n3obapa
3.1.9 TexHHUECKHE yCTPOHCTBA: TEPMOMETP, OHapoMeTp
[IpakTryeckne paboTel. 3MepeHne Macchl BO3lyXa B KIacCHOM
3.1.10 koMHare. lccrnenoBaHHe 3aBUCUMOCTH MEXIY MapaMeTpaMu
COCTOSIHHUSI pa3peXeHHOT0 Traza
OCHOBbBI TEPMOAMHAMUKHA
321 TepmoanHaMuyeckas CHCTEMA. BuyTpenHss DHEprust
3.2 TEPMOJINHAMUYIECKON CHCTEMBI M CHOCOOBI €€ N3MEHEHHS
322 KomngectBo  Terumotsl u  pabota. BHyTpeHHss — sHeprus

OTHOATOMHOTI'O NACAJIPHOT'O Ira3a




3.3

4.1

4.2

3.2.3

3.24

3.25

3.2.6

Buns! Temonepenayn: TEMIONPOBOAHOCTh, KOHBEKITHS, U3ITydeHHE.
TemnoéMmkocTh Tena. YaeabHas TEINIOEMKOCTH BelllecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPH TEILIONEpeade

IlepBBiii 3akoH TepMoaMHaMUKU. IIpuMeHeHHE mNepBOro 3akoHa
TEPMOAWHAMUKH K H30IponeccaM. ['padudeckas mHTEpIpeTanus
paboTHI ra3a

TemnoBble MamiuHbl, [IpUHIUOBL ASUCTBUS TEIUIOBBIX MAIIIKH.
[IpeoOpa3oBaHuss PHEPTUU B TEIUIOBBIX MamuHax. KoagddwuimeHnt
nosiesHoro aevictBua (manmee — KIIJ[) terioBoit mamuHbl [k
Kapno u ero KIIJ{

Bropoit 3akoH TepMoguHaMuku. HeoOpaTUMOCTh MpPOIIECCOB B
npupojic. TeruioBble JBHraTelId. OKOJOTMYECCKHE IPOOJIEMBI
TEIIOIHCPTETUKH

3.2.7

Texuuueckue yCTpOﬁCTBaZ JABUT'ATCJ]Ib BHYTPEHHEro CropaHusd,
OBITOBOM XO0JOANJIbHUK, KOHAUIIMOHED

3.2.8

[IpakTrdeckue paboTHl. M3MepeHne yaenpHON TemI0EMKOCTH

ATPEI'ATHBIE COCTOAHUMA BEHIECBA. ®A30BBIE IIEPEXOBI

ITapooOpa3oBanue u KoHAeHCalus. iciapeHue 1 KumneHue. Y nefbHast

3.3.1 TerIoTa NapoodpazoBaHus. 3aBUCUMOCTb TEMIIEPaTypbl KUIEHUS OT
JIaBJICHUS

332 AOCOIOTHAS. ¥ OTHOCUTEJIbHASI BIIAXKHOCTh BO3yxa. HachIeHHbIH
nap
Tsépnoe Teno. Kpucrammueckue n aMmop¢Hblie Tena. AHU30TPOIIHS

3.3.3 cBOMcTB  KpuctauioB. JKuakme kpucramumel.  CoBpeMEHHBIC
MaTepHalIbl

334 [TnaBneHne u KpuCTaUIM3alMsA. YAENbHas TEIJIOTAa IUIABJICHHS.
CyOnmMarus

3.35 YpaBHEHHE TEILUIOBOTO OayiaHca
TexHuueckre ycTpoicTBa: TUTPOMETP U IICUXPOMETP, KAJIOPUMETD,

3.3.6 TEXHOJIOTHH IOJYyYeHHUs COBPEMEHHBIX MaTepHaJIOB, B TOM UHCIIE
HaHOMATEPHAJIOB, U HAHOTEXHOJIOTHU

3.3.7 [IpakTrdyeckue paboThl. M3MepeHne BIaXXHOCTH BO3AyXa

SJIEKTPOAVMHAMUKA
SJIEKTPOCTATUKA

411 OnekTpuzauus Tes. DNEeKTpU4ecKuil 3apsi. JBa BUa NEKTPUUECKUX
3apsiJIoB

4.1.2 [IpOBOIHUKY, AMAIEKTPUKHU U TIOTYIPOBOTHHKH

4.1.3 3aKkoH coXpaHeHUsI dJIEKTPUUECKOTO 3apsiaa

414 B3aumoneiictBue 3apsiioB. 3akoH Kynona
Onektpudeckoe mnone. Hanpspk€HHOCTh 3JIEKTPUYECKOTO  ITOJIS.

415 [Mpuannn cyneprno3unun. JInHUN HANPSHKEHHOCTH AIICKTPHUECKOTO
oIS

416 PaGora cun anexTpocrarmyeckoro mnois. IloreHnman. PasHocTh
MIOTEHIIMAJIOB

417 TTpOBOAHUKH U JMANIEKTPUKH B TIOCTOSIHHOM JJIEKTPHUYECKOM MOJIE.
JuaniexTpryeckas IPOHUIIAEMOCTh

41.8 OnextpoéMkocth. KoHaeHcaTtop. DIIEKTPOEMKOCTH  IIOCKOTO
KOHJIeHcaTopa. JHeprusi 3apspDKeHHOT0 KOH/IeHCaTopa
Texnuueckue ycTpoiicTBa: 3JIEKTPOCKOTI, IIEKTPOMETP,

4.1.9 JIEKTPOCTATUUECKAsl —3alUTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB,
KOHJIEHCATOP, KCEPOKC, CTPYMHBIA IPUHTED

4.1.10 [IpakTryeckne padboTel. MizMepeHue 35eKTpOEMKOCTH KOHJIEHCAaTOpa

HOCTOSIHHBIM SJIEKTPMYECKU TOK. TOKM B PA3JIMYHBIX CPEJIAX

421

VYcaoBus CymecTBOBAaHUS TIOCTOSTHHOTO —AJIGKTPUYECKOTO TOKa.
Wcrounuku Toka. Cuia Toka. ITocTOSHHBIN TOK




422

Hampspkerne. 3akon Oma 7151 yJacTKa IeTH

DNEKTPUUECKOE  COMPOTHUBIICEHUE. YIETbHOE  COIMPOTUBIICHHE

4.2.3
BelIeCTBa
424 [locnenoBarensHOe, TapaieNbHOE, CMEIIAHHOE COCAMHEHHUE
o MPOBOJHUKOB
4.2.5 Pabota sanekTpudeckoro Toka. 3akoH Jxoyns — JIenma
4.2.6 MOIIHOCTb IACKTPHIECKOTO TOKA
aiekTpoABKymas cuia (manee — OJAC) u  BHyTpeHHee
4.2.7 CONPOTHUBJICHHE MCTOYHUKA Toka. 3akoH Owma sl TOJHOM
(3aMKkHyTOM) 25ekTprueckoi rienu. KopoTkoe 3aMbIkaHue
428 DJeKTpOHHAsT TPOBOJUMOCTh TBEPJBIX METAJUIOB. 3aBUCHMOCTD
o CONPOTHUBJICHHSI METAJUIOB OT TeMneparypbl. CBEpXIPOBOIMMOCTh
4.2.9 DnekTpuuecKui TOK B BakyyMe. CBOHCTBA 3JIEKTPOHHBIX ITYYKOB
[onynpoBonuuku. CoOCTBeHHass M TPUMECHasi IMPOBOIUMOCTD
4.2.10 TTONYTIPOBOHUKOB. CBOWCTBA p-n mepexona. I1oaynpoBoJHUKOBEIE
TIPUOOPHI
4211 OneKkTpuuecKuii TOK B  INEKTPONHUTaX. OIEKTPOIUTHUECKas
o JUccoLranus. DIeKTPOIn3
OnexkTpuueckuidi  TOK B rasax. CaMOCTOSITENTbHBIA U
4212 HECaMOCTOSTENbHBIN pa3psia. PasnuuHble TUIBI CAMOCTOSITEIIEHOTO
pazpsaa. Monnus. [1nazma
TexHUYECKUEe YCTPOHCTBAa: aMIepMETp, BOJNBTMETP, PEOCTar,
HACTOYHHUKH TOKa, AJIEKTPOHArpeBaTEINbHBIC TIPHOOPHL,
4.2.13 JJIEKTPOOCBETHUTENBHBIE TMPUOOPHI, TEPMOMETP CONPOTUBIICHHUS,
BaKyyMHBII JIOJI, TEPMHCTOPBI u (doTope3nucTopsl,
MOy IPOBOTHUKOBBIH MO/, FajlbBaHUKA
[Ipaktnyeckue paboThl. l3ydeHWe CMEMIaHHOTO COCTUHEHUS
€3UCTOPOB.
4.2.14 P P

W3amepenne DJIC wucToyHMKAa TOKAa M €ro  BHYTPEHHETrO
conporusiieHus. HaOmrogeHue anexTpoinsa

11 KJIACC
Kon
- KoanposepsieMoro sjieMeHnTa IIpoBepsiemMble JIeMEHTHI COJIEP:KAHUSA
4 QJIEKTPOAMHAMUKA
MATHUWUTHOE IIOJIE. DJIEKTPOMATHUTHA A UHAYKIOWA
431 [TocrossHHble ~ MarHuTHL.  B3aumoneilcTBME  MOCTOSIHHBIX
MarHuToOB
MaruautHoe nosie. Bextop marHuTHOW uHAyKUuuW. [IpuHIun
4.3.2 cynepno3unuy. JInHnu MarHuTHON nHAYKIuH. KapTuHa nuHuiA
MAarHUTHON MH]IYKIIMH TIOJISl TIOCTOSIHHBIX MarHUTOB
MarauTtHoe 1noje npoBOAHUKA ¢ TOKOM. KapTuHa nuHUi mosns
433 JUIMHHOTO TPSMOTrO NPOBOJHMKA M 3aMKHYTOTO KOJIBLEBOTO
MPOBOJHMKA, KaTymku ¢  TokoM. OmnblIT  Opcrena.
4.3 B3anmojelicTBre MPOBOJHUKOB C TOKOM
434 Cuna Amnepa, €€ MOAYJIb U HallpaBICHUE
Cuna Jlopenna, e€ Momynb W HampaBieHWe. JIBHKeHHE
435 3apsDKEHHOM YacTHUIIbI B OAHOPOJHOM MarHuTHOM nose. Pabora
cuibl JlopeHia
4.3.6 SIBJIeHHE BIEKTPOMArHUTHON MHAYKIIUH
43.7 [ToTOK BeKTOpa MarHUTHOW MHAYKIIMH
4.3.8 OJIC unaykuuu. 3aKoH ANIEKTpOMarHuTHOM nnaykuuu Papanes
43.9 Buxpeoe anektpudeckoe nosne. 9JIC nHAYKIMH B TPOBOIHHKE,

JBIKYIIEMCA TOCTYTIATCIIPHO B OMTHOPOJHOM MAarHMTHOM I10JIE€




4.3.10

[TpaBuiio Jlenma

4.3.11

NHAYyKTUBHOCTS. SIBienue CaMOMHIYKIIUH. SJ1C
CaAMOUHIYKITHH

4.3.12

3Hepr1/151 MAardvTHOT'O ITOJIA KaTYIIKU ¢ TOKOM

4.3.13

43.14

4.3.15

DIEKTPOMarHUTHOE TI0JIe

TexHuueckue YCTpOWCTBA: TIOCTOSIHHBIE MarHuThl,
3NIEKTPOMATHUTBI, HJIEKTPOIBUTATEllb, YCKOPUTEIH JIEMEHTAPHBIX
YaCTHI, MHAYKIMOHHAS T1e9b

HpaKTI/I‘{eCKI/Ie pa6OTLI. I/I3yquI/Ie MAardvuTHOTO IOJIA KaTylIKH! C
ToKOM. MccnemoBaHue IeMCTBUS IIOCTOSHHOTO MarHuTa Ha
paMKy € TOKOM. HccnenoBanue sBICHHS 3J'IeKTpOMaFHI/ITHOI71
HHAYKOWH

KOJIEFAHU A 11 BOJIHBI

51

52

5.1.1

5.1.2

MEXAHMNYECKUE U 9JIEKTPOMATHUTHBIE KOJIEFAHU A

KomnebarenbHas cucTeMa. CB0o0OOIHEIE KoJIeOaHus.
Iapmonunueckue konebanus. [lepuoj, 4acTora, aMIUIMTYAa H
(haza xkonedanuit

IIpy>kuHHBIA MasTHUK. MaTeMaTu4eCKUil MassTHUK

5.1.3

YpaBHeHHEe TapMOHHUYECKHUX Kojebanuil. KuHemartmueckoe u
JIMHAMHUYECKOe ONMHUCaHue KOJIeOaTeIbHOTO IBIKEHUS

5.14

5.1.5

5.1.6

5.1.7

5.1.8

[MpeBpaienne 3HEPrUN IPH rapMOHIYECKNX KosleOaHusax. CBA3b
aMIUIATYbI KOJICOAHWH HMCXOJIHOI BEJMYMHBI C aAMIUTUTYIAMH
Kosie0aHNH €€ CKOPOCTH U YCKOPEHHS

KomebarenbHpii  koHTYp. CBOOOZHBIC AIIEKTPOMArHUTHEIC
KOJICOaHUSI B HICAbHOM KOJIEOATEIEHOM KOHTYpe. AHAOTHs
MEXIy MEXaHHYSCKIMH U AJIEKTPOMATHUTHBIMH KOJICOAHUSIMHU.
®opmyna TomcoHa

3aKOH COXpaHEHHs SHEPIHHd B HACAITBHOM KOJIEOATEIHHOM
KOHTYpE

BbIHYKICHHBIE  MEXaHHYECKHE  KOJeOaHwUs. Pesonanc.
Pe3onancHast kpuBas. BBIHYXICHHbIC 3JICKTPOMArHUTHBIC
KoJIeOaHus.

ITepemennsbIif Tok. CHHYCOUIANBHBIA TIEPEMEHHBIN TOK.

5.1.9

5.1.10

5111

5.1.12

MOUIHOCTh TIEPEeMEHHOT0 TOKa. AMIUTHTYIHOE W ICHCTBYIOIIEES
3HAYCHUE CHJIBI TOKA W HATIPSHKCHUS

Tpancpopmarop. IlpomsBoacTBo, mepemadya u mHoTpeOIeHHE
NIEKTPUUECKOH  JHEpruu. OKOJOIMYECKHE PHUCKH  TIpH
MIPOMU3BOJICTBE JNEKTPUIECKON SHEPTHH. Kynbrypa
WCTIOJIb30BAHUS 3JIEKTPO’HEPT MU B ITOBCEIHEBHOM )KU3HU

TexHuueckue yCTpOWCTBa: cedcMmorpad, ANEKTPHICCKHMA
3BOHOK, JINHUH 3JIEKTpOIepeaad

IIpaxkTnueckne pabotsl. MccnenoBaHue 3aBUCHMOCTH TEPHOAA
MaJlbIX KOJIe0aHui Tpy3a Ha HUTH OT JJIMHBI HUTU U MAaCCHI I'py3a.
Hccnenosanue nepeMeHHOro TOKa B UETH M3 MOCIEI0BATENBHO
COCIMHEHHBIX KOHIEHCATOPa, KATYLIKU U PE3UCTOPa

MEXAHUWYECKUE 1N 3JIEKTPOMATHUTHBIE BOJIHBI

521

MexaHnueckue BOJHBI, YCIOBUS pacnpocTpaHeHus. Ilepuon.
CKOpOCTh pacnpoCTpaHeHHsI W AJIMHA BONHBL Ilomepeunsie u
MIPOOJIEHBIE BOJTHEI

522
523

524

Wnrepdepenuns u audpakiyst MEXaHUIECKUX BOJIH
3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TemOp
3ByKa
QHGKTpOMaFHI/ITHBIe BOJIHBI. YcnoBus N3JIIyYCHUA
AJIEKTPOMArHUTHBIX BOJIH. B3anmuas opuenranus Bektopos E, B
U U B JISKTPOMAarHUTHOH BOJIHE B BAaKyyMe




5.2.5

5.2.6

5.2.7

CBoiicTBa >JIEKTPOMAarHUTHBIX BOJIH: OTPayKeHHE, NPEJIOMIICHHE,
mojsipu3anusa, — audpaknusa, —uHTepdepeHnus.  CKOpOCTh
3NIEKTPOMAarHUTHBIX BOJIH

[xana 3JIEKTPOMAarHUTHBIX BOJIH. IIpumenenue
3JICKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY

IIpuHIUOBI paguoCBsA3M U TelneBUAEHUs. Paguornokarus.
DIEeKTPOMarHUTHOE 3arpsi3HEHHUE OKpYyXkKaroleil cpeibl

5.2.8

TexHuyeckue yCTpPOHCTBA: My3bIKaJbHbIE HHCTPYMEHTHI,
yABTPA3BYKOBasl AMArHOCTHKA B TEXHUKE W MEAULIMHE, pajap,
paauonpuéMHUK, TEICBU30D, aHTeHHA, TenedoH, CBY-nieus

5.3.1

5.3.2

OIITHUKA

[IpssMonuHEIHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOMU
cpene. JIyd cBeta

OtpaxeHue cBeTa. 3akoHBl oOTpaxeHus cBera. IloctpoeHue
M300paKEHHI B TNIOCKOM 3epKajie

5.3.3

Ipenomiienne cBeTa. 3aKOHBI MPEIOMIICHUST CBeTa. AOCOJOTHBIH
MOKa3aTesb NPEeJIOMIICHUSI

534

5.3.5

5.3.6

53
5.3.7

INonmHoe BHyYTpeHHee OTpaxkeHHe. [IpelenbHBIA YToJ IIOIHOTO
BHYTPECHHETO OTPaKEHUS

Jucnepcus ceeta. CiiokHBIN cocTaB Oesoro cBera. L[Ber
CoOuparonyie M pacceMBaloIlUe JIMH3bl. TOHKas JIMH3A.
®DOKyCHOE PACCTOSIHME W ONTHYECKash CWJIa TOHKOW JHUH3BI.
ITocTpoeHre M300pakeHHU B COOMPAIOIINX U PACCCHBAIOIINX
mna3ax. DopMyna TOHKOH JHH3EL. YBEIHYCHHE, IaBacMoe
JIMH301

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKHU

5.3.8

Wnreppepennns cera. KorepeHTHbIE HCTOYHHMKH. Y CIOBHA
HaOM0IeHUS MaKCUMYMOB u MUHHMYMOB B
uHTep(EpEeHIIMOHHO  KapTHMHE  OT  JBYX  CHH(a3HbIX
KOTE€PEHTHBIX HCTOYHHUKOB

5.3.9

Jdudpakmus cBera. JudpaknuoHHas pemiéTka. Y CIOBHE
HaOMIOZEHUS]  TJIABHBIX ~ MAaKCUMyMOB  TIpH  HaJCHUH
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEIIETKY

5.3.10

53.11

5.3.12

Honﬂpmauym CB€Ta

TexHHUUECKHE  YCTPOWCTBA: OYKH, Jyma, (oToammapar,
MIPOEKIMOHHBII anmapar, MHKpPOCKOI, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TUPPAKIHOHHAS PEIIETKA, MTOJISIPOU]T

[MpakTuyeckue paboTsl. Vi3amepeHune mokaszaTessl MpenoMIICHUS.
HccnenoBanue cBOMCTB m300pakeHni B nuH3ax. Habmonenue
JIICTIEPCHU CBETa

BJIEMEHTBI CIIELIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

6.1

6.2
6.3

FpaHI/IL[I)I MPUMEHUMOCTHU KJIACCHYECKOM MEXaHUKH. HOCTyJ'IaTI)I
TCOPUU OTHOCUTCJIBLHOCTU: MHBAPUAHTHOCTb MOAYJISI CKOPOCTHU
CBETa B BaKyyMe€, IIPUHIUII OTHOCUTCIbHOCTHU DUHIITEHHA

OTHOCHUTEILHOCTh OIHOBPEMCHHOCTH. 3aMeHJ'IeHI/IG BpEMCHH U
COKpalICHNUEC AJIUHbL

DHeprus ¥ UMIYJIbC CBOOOTHOM YaCTHITHI

6.4

CBsi3p Macchl ¢ SHEprueld W MMITyJECOM CBOOOJHOM YaCTHIIBI.
OHeprust MoKos CBOOOTHON YaCTHIIBI

KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITHUKH

71 711

®oroner. @opmyna [lmanka cBs3m sHeprum (OTOHA C €ro
9acTOTOW. DHEpIrHs U MMITyJIEC (JOTOHA

7.1.2

OtkpeiTe U HccienoBanue Qoroaddpexra. Onbiter AT
CronetoBa. 3akoHbl HoTO3QdeKTa
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713 doTtordpderra
714 Jasnenue ceeta. Onbitel [1.H. JieOeneBa
7.15 Xumuueckoe JeiicTBUE cBeTa
716 Texumueckue  ycTpodcTBa:  (poTodnmeMeHT,  (PoTOmATUNK,
COJIHEYHasI OaTapesi, CBETOIHOT
CTPOEHHUE ATOMA
7921 Mopens atoma Tomcona. OmbiTsl Pesepdopa mo
UCCIICIOBAaHUIO CTpOeHUs aToMa. IlnanerapHas Mojens atoma
Iocrynater bopa. W3mydenme u moriomeHne (OTOHOB MpH
7.2.2 Hepexoe aToMa C OJHOTO YPOBHS SHEPrMM Ha Jpyroi. Bumel
cnexTpoB. ClieKkTp ypoBHElN 3Hepruu aToMa BoJ0poJa
79 BonnoBele  cBoiictBa  yactun. Bommel ne  Bpoins.
7.2.3 KoprmyckymnsapHo-BonmHOBOM myanmmsM. Judpakuus 371eKTpOHOB
Ha KpUCTAJUIaX
704 CroHTaHHOE ¥ BBIHYXACHHOC W3JIy4YeHHE. YCTPOWCTBO H
TIPUHIAI PaOOTHI JTa3epa
725 TexHuueckue yCTpOMCTBa:! CIIEKTPaJIbHBIN aH”aIu3
(CHeKTpocKon), Ja3ep, KBAHTOBBIN KOMITBIOTED
7.2.6 [MpakTuyeckue padoTsl. HabnroneHue auHeHYaToro crekTpa
ATOMHOE PO
731 Merto/1p1 HAOJIFOICHHSI U PETHCTPALINH YJIEMEHTAPHBIX YaCTHII
OtkpeiTHe  pamuoakTuBHOCTH. OmbiTel  Pesepdopma  mo
732 OTpEJIETICHNIO COCTaBa paJUOaKTHBHOTO M3dydeHHs. CBoiicTBa
anbda-, 6eTa-, raMMa-u3ydeHus. BinsHue pagunoakTHBHOCTH Ha
JKUBBIC OPTaHU3MBI
OTkpbITHE TPOTOHa W HeWTpoHa. HykioHHas Mozens sapa
7.3.3 Ieiizenbepra — MBanenko. 3apsa sapa. MaccoBoe 4ucio sipa.
N3oTomnsl
734 Anpda-pacnan. DIEKTPOHHBIA W TMO3UTPOHHBINA OeTa-pacma.
I'amMMma-u3myueHne. 3aKOH paJHoaKTHBHOTO pacmajaa
7.3 735 DHeprusi CBSI3W HYKIOHOB B siape. Snepupie cmibl. Jledekr
MACCHI sIIpa
7.3.6 Snepubie peakiyy. JleneHue U CUHTES AP
SAnepusiii  peaktop. Tepmosimepusiii cunTte3. I[IpoGnembr u
7.3.7 MEePCHEeKTUBHI SACPHON PHEPTreTHKH. DKOJOTHUYECKHE aCTEKTHI
SIIEPHON YHEPTETUKH
738 DneMeHTapHbIE YaCTHUIIHL. OTKpBITHE MTO3UTPOHA.
DyHaamMeHTalbHble B3aUMOICHCTBUS
739 TexHUUecKkue yCTpoicTBa: JO3UMETp, Kamepa BmibcoHa,
SIIEPHBIA peakTop, aToMHasi bomba
7310 [Mpaktuaeckue paboTel. MccnemoBaHue TPEeKOB dacTHIl (IO
TOTOBBIM (oTOrpadusiM)
DJIEMEHTBI ACTPO®U3NKHA
81 Bupn 3Bé3nHOTO HeOa. Co3Be3nust, sipKue 3BE3/BI, IIAHETHI, UX
BUJUMOE JBUKECHHE
Conneunas cucrema. Ilnanersl 3emHOll rpynmnbl. IlnaHeTb-
8.2 TUTAHTHl U MX CIyTHUKHU, KapJIMKOBBIC IUTAHETHI. Maible Tena
8 CoslHEeUHOM CUCTEMBI
8.3 Comnue, porocdepa n armocdepa. ConHedHast aKTHBHOCTb
8.4 Wctounnk sHeprun CosHITA U 3BE3]T
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb,
8.5 pammyc,  TemIeparypa, HMX  B3aUMOCBs3b.  Jlmarpamma

CTIEKTPAJTGHBIM  KJIACC — CBETHUMOCTHY. 3BE3MBI  TJIABHOMU




MTOCJIEIOBATEILHOCTH. 3aBHCHMOCTh «MAacca — CBETHMOCTEY IS
3BE3]1 ITIaBHOM MOCIEA0BATEILHOCTH

BuyTpennee ctpoenue 38&371. COBpEMEHHBIC MPEACTABICHUS O
MPOUCXOKICHIUHN 1 9BOTroIiK COJHIIA U 3BE3/1. DTallbl JKU3HH 3BE3T

8.6

Mneunsiit [1yte — Hama [Manmaktuka. CnupanbHasi CTpyKTypa
lanaktuku, pacnpenenaeHue 3BE31, ra3a U nbutd. [lonoxxenue u
nmewkenne Comama B [amaktuke. I[lnockas u cdepuueckas
nojacucTeMsl ["aakTUKKU

8.7

Tunel ranaktuk. PaguoranakTuku u kBa3zapbl. UEpHbIE ObIpHI B
SIApax TallakTHK

8.8

Bcenennas. Pacmmpenme  Bcemennoi.  3akon  XaOb6ma.
Pazberanme ramaxtuk. Bospact u pammyc Bcenennoil, Teopus
Bonemioro B3peiBa. Mojens «ropsiueit Beenennoi». PenmkroBoe
U3ITy4eHue

8.9

MacmrabHast ~ cTpykTypa  Bcenmennoif.  MeraramakTHka.

8.10 N
Hepeménasie mpo0IeMbl acCTpOHOMIH




YUYEBHO-METOANYECKOE OBECIHEUEHUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBS3BATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» ®u3mka. 10 kmace. Msxumes I'.4., Byxosues b.b., Corckuit H.H.; mon pegakumeii [Tappentreroit H.A. AxirioHepHOE 00IIECTBO
«M3parenscTBo «lIpocBemenne»

®msuka. 11 ximacc. Mskumes I'.., Byxosmes b.b., Corckuit H.H.; mox penaxmmeit [TappenteeBoit H.A. AxiimonepHoe 001mIecTBo
«M3parenscTBo «IIpocBemenne»

METOIANUYECKHUE MATEPHUAJIBI JIUISI YUUTEJISA
dwusuka. 10 kacc. Meroauueckoe nmocooue k yueouukam Mskuriesa .., CunsikoBa A.3. «I[Ipoceemenuey, 2024.
dwusuka. 11 knacc. Metoaudeckoe nocodue k yueonukam Mskuiesa [.5., CunsikoBa A.3. «I[Ipoceemenuey, 2024.

®uzuka. COOpHUK 3a7a4 U ynpaxHeHui (6a3oBblit yposens). 10-11 kiaccel. [TapdentoeBa H.A., Slunmesckas M.A. [IpocBeruenue,
2025.
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