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NOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o ¢u3uke 0a30BOro ypoOBHS Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOYKEHUH M TpeOOBaHMI K pe3yJibTaram
OCBOEHHUsI OCHOBHOW 00pa3oBaTenbHON Mporpammsl, npeactaBlieHHbix B OI'OC
COO, a Taxkxke ¢ yuérom eaepaibHOil padoueil MporpaMmbl BOCHHUTAHMS H
KOHIICMIIIMK TpernofaBanus ydyeOHoro mpenMera «®Duszuka» B 00pa3oBaTelbHBIX
OpraHu3alusx Poccuiickoit denepanuu, peanu3yroInx OCHOBHBIE
00pa3oBaTeIbHBIC IPOTPAMMBI.

Conep:xkanue mnporpamMMmbl Mo (U3MKE HamnpapieHO Ha (OPMHUPOBAHHUE
CCTECTBCHHO-HAYYHOU KapTUHBI MHUpa oOydaromuxcs 10-11 xmaccoB mpu
00y4yeHuu ux (GU3uKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-ICATCILHOCTHOTO
noaxona. I[Iporpamma mo dwusuke coorBercTByeT TpedoBanusm ®I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJbTaTam
0o0ydeHMs, a TaKXKe YYHUTHbIBAET HEOOXOJHMMOCTh peaTU3allMH MEXKIPEIMETHbIX
CBA3CH (U3MKU C €CTeCTBCHHO-HAYYHBIMU Y4YeOHBIMH mpeaMmeTamu. B Hei
OMPEJISNISIIOTCS OCHOBHBIC 1€MW M3YyYeHHs] (PU3MKH HA YPOBHE CpPeJHEero oOIero
o0pa3oBaHus, TUIAHUPYEMBIC PE3yJbTAaThl OCBOCHUS Kypca (PU3UKHU: TUYHOCTHBIE,
MeTanpeIMeTHbIC, TpeaMeTHbIC (Ha 0a30BOM YPOBHE).

[Tporpamma no gu3nke BKITHOUYAET:

e IUIAHUPYEMBIC PE3YJIbTATHl OCBOCHUS Kypca U3k Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEIMETHBIE PE3YJIbTAThI MO ToaM 00yUYEHHS;

e cojaepxaHue yueOHOro npenMera «@u3uka» mo rogam o0ydeHuUs.

@®u3MKa Kak Hayka O HauOojee OOIIMX 3aKOHAX NPHPOAbI, BBICTYIas B
KauecTBe y4eOHOro npejMera B 1IKOJIe, BHOCUT CYIIECTBEHHBIH BKIIAJ] B CUCTEMY
3HaHU# 00 okpyskatomeM mupe. [llkonbHbIH Kype PU3MKH — CUCTEMOOOPA3YIOIIHIA
JUISl €CTECTBEHHO-HAYUHbIX YU€OHBIX MPEIMETOB, MOCKOIBKY (U3HUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB M SABJICHUM, H3y4aeMbIX XHMHEH, OHOJIOTHCH,
(¢uznueckoit reorpagueit W actpoHomueid. lMcnonb3oBaHWE W AKTMBHOE
npuMeHeHne  (U3MYECKMX 3HAHUU  Ompenenser XapakTep W pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DIHEPreTHKH, TPAHCIOPTa, OCBOECHMS
KOCMOCa, TOJIYYEHHUs] HOBBIX MaTEpHAJIOB C 3a/laHHBIMH CBOWCTBAMHM M JPYTHX.
N3yyenue (u3MKM BHOCHUT OCHOBHOH BKJIad B (DOPMHPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTHHBI MUpa 00ydaroluxcs, B (OPMHPOBAHUE YMEHUH MPUMEHSTH
HAY4YHBIH METO]l TO3HAHUS MIPH BHIMOTHEHUU UMU Y4COHBIX UCCIICIOBAHUMA.

B ocHoBY kypca (U3MKH JUIs YPOBHS CpejHero oouiero oOpazoBaHMs
MOJIOKEH PAI HMACH, KOTOpble MOXXHO paccMaTpuBaTh KaK TMPUHIUIIBI €ro
MOCTPOCHUS.



Hoess yerocmnocmu. B COOTBETCTBUM € HEH Kypc SIBJISIETCS JIOTHYECKH
3aBepIIEHHBIM, OH COJCPKUT MaTepHall U3 BCEX Pa3/eiioB (PM3UKHU, BKIIOYACT Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesa cenepanuzayuu. B cOOTBEeTCTBMM ¢ Hel Marepuan Kypca (U3UKU
00beauHEH BOKpYr (u3Myeckux Teopui. Bemgymmum B Kypce sBiseTcs
(¢opMUpOBaHUE TIPEJICTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U
ToJe.

Hoess cymanumapuzayuu. EE peanuzauusi npeanonaraer HCMoib30BaHHUE
I'YMaHUTAPHOTO TOTCHIHANA (U3MYECKON HAYKH, OCMBICIICHUE CBS3U Pa3BUTHS
¢uzuku ¢ pasBuTMEM OOIIECTBa, a TakKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M DKOJIOTMYECKUMU MPOOIIEMaMH.

Hoess  npuxnaowoii  nanpasnennocmu. Kypc ¢QuU3MKM  npesnonaraer
3HAKOMCTBO C IIMPOKHUM KPYTOM TEXHUYECKHUX U TEXHOJIOIMUECKUX MPHIIOKEHHH
M3YYCHHBIX TCOPUH U 3aKOHOB.

Hoess  osxonocuzayuu peanusyerTcss TMOCPEJACTBOM BBEJACHHS 3JIEMEHTOB
colepKaHus, TMOCBAIIEHHBIX OSKOJOTMYECKUM MpoOjeMaM  COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C PA3BUTHEM TEXHHKW M TEXHOJOTHM, a Takxke 00CYXKICHHS
podeM pallMOHAILHOTO IPUPOOIIONL30BAHUS U IKOJIOTMYECKOH O€3011aCHOCTH.

CTepKHEBBIMH HJIEMEHTAMHM Kypca (U3MKM HA ypOBHE CpEAHEro oOIero
oOpa3oBaHus ABISIIOTCS (pU3MUecKue TeopuH (PopMHUpOBaHUE MPEACTABICHUH O
CTPYKTYPE MOCTPOCHUS (PU3UYECKONU TEOPUH, POTH (HYHIAMEHTAILHBIX 3aKOHOB U
IPUHLMUIIOB B COBPEMEHHBIX IPEACTABICHHUAX O NPHUPOJIE, TIpaHULAX
NPUMEHUMOCTH TEOPHH, [ ONHCAHUSA ECTCCTBEHHO-HAYYHBIX SBJICHUM W
IIPOLIECCOB).

CHUCTEMHO-/1eSTEIbHOCTHBIN MO/AX0/] B Kypce (DU3UKH peau3yercs Npex/e
BCEro 3a CYET OpPraHu3allid JKCIEPUMEHTANBHOU NEATEILHOCTH O0YYaloluXcs.
Jlns  Ga3oBoro ypoBHST Kypca (U3HKH — OTO HCIOJIL30BAHUE CHCTEMBI
(pOoHTaNBHBIX KPAaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JIAOOPAaTOPHBIX padoT,
KOTOpbIE B MporpaMme no (usuke oObEIUHEHBI B OOIIMM CIHCOK YYEHHMYECKUX
MpaKTUYECKUX paboT. BriaeneHue B yka3aHHOM MEpedHE JIabOpaTOpHBIX padoT,
MPOBOJUMBIX [JI1 KOHTPOJS W  OLEHKH, OCYIICCTBISCTCA Y4aCTHUKAMHU
o0pa3oBaTeIbHOrO IMPOIecCa HCXOAd W3 OCOOCHHOCTEH IUIAHUPOBAHHS |
ocHamieHuss kaOuHera ¢Qusuku. Ilpu dToM oOecrneuwBaeTcs  OBJIAICHHC
00y4YaroIIMMHUCS YMEHHUSIMU TIPOBOJIUTH KOCBEHHbIE M3MEpPEHHs, HWCCIIEI0BAHHUS
3aBUCUMOCTCH (DU3MYECKUX BEJIWYUH W TMOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEJIJIOKEHHBIX THITOTES.

bonpiioe BHUMaHHWE YAEASETCS PEIICHHIO PAcUYCTHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOoM Ana pacu€THBIX 3a/7a4 MPUOPHUTETOM SBIAIOTCS 3a7add C SIBHO
3a1aHHON (PU3UUYECKON MOJIEIbIO, TIO3BOJISIIOIIME TPUMEHSATh H3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJIHOTO pasjiella Kypca, TaKk M UHTETPUPYs 3HAHUS U3
pasHbIX pasnenoB. /[ KadeCcTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3aJaHUSA Ha
00BsICHEHHE TpOTEeKaHHs (U3MUECKHX SIBJEHMM M TIPOIECCOB B OKpYXKaromien
KHU3HU, TpeOyrommue BbIOOpa (GU3MYECKOW MOIETH IS CHUTYalldd MPAaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu PI'OC COO k maTepualbHO-
TEXHUYECKOMY oOOecrmedeHul0 y4eOHOro mporecca 0a30BBbIi YpPOBEHb Kypca
(pU3MKHU HA YPOBHE CPEAHEr0 00LIEro 00pa3oBaHMs JTOKEH U3yUaThCsl B YCIIOBUSAX
MPEIMETHOro0 KaOuHeTa (U3MKU WM B YCIOBHSX HMHTCIPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYyYHOTO [HKJIa. B kaOuHeTre (PU3MKKU JIOJTKHO OBITh
HeoOXoguMoe JnabopaTopHoe O0OPYIOBAaHME I BBIMOJHCHHUS YKAa3aHHBIX B
mporpaMme 1o (pU3MKe YUYSHHUECKHUX MPAKTHUECKUX PadoT M JIEMOHCTPAILMOHHOE
o0opyaoBaHHeE.

JemoHcTpanimonHoe oOopynoBaHue (opMupyercas B COOTBETCTBHHM C
NPUHIMIIOM MHHUMAJIBHOM  JIOCTATOUHOCTH M O0ECIIEYHBAET TMOCTAHOBKY
MEPEUMCICHHBIX B TMporpamMMe Mo (U3MKE KIHYEBBIX JIEMOHCTPAIMA s
UCCJIC/IOBAHHUS  M3yYaeMbIX  SIBIEHHH W IPOILECCOB, AMITHUPUUYSCKUX H©
(¢yHIaMEHTATBHBIX 32aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGopaTopHoe o00OpymOBaHHME i YYCHUYECKUX TMPAKTHYECKHX pPaboT
(opMupyeTcsi B BUJIE TEMAaTHUYECKHUX KOMIUIEKTOB M OOECNeYMBAETCs B pacuére
OTHOTO KOMIUIEKTa Ha JBYX oOOydalomwuxca. TeMaTH4eCcKue KOMIUICKTHI
1a00paTopHOro O0OPY/IOBAHMS JIOJDKHBI OBITh IOCTPOEHBI HA KOMILIEKCHOM
WCIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IM(POBBIX JTa00OpaTOpHid.

OCHOBHBIMHM HIENISIMH H3yUeHUsl (PU3UKH B 001IeM 00pa30BaHUU SBISIOTCS:

o (QopmMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYaloIUXCS K HAy4YHOMY
U3YUEHHUIO TPHUPOJIBI, PA3BUTHE HMX HMHTEUIEKTYAJIBHBIX W TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEICTABICHUA O HAYUHOM METO/I€ MO3HAHUSI U (DOPMHUPOBAHME
UCCIICIOBATEIBCKOTO0 OTHOIICHUS K OKPY>KAIOIIUM SIBICHUIM;

e (QopMuUpOBaHME HAYYHOTO MHMPOBO33PECHHUS KaK pe3ylbTara H3Y4CHUS
OCHOB CTPOCHHSI MaTepHH 1 (PyHTaMEHTaTBHBIX 3aKOHOB (PU3HKH;

o (QopmupoBaHHE YMEHUH OOBSACHATH SABJICHHUA C  HCIHOJIb30BAHHEM
(pU3NUECKUX 3HAHWH W HAYYHBIX JI0KA3aTeIbCTB;

o (QopmupoBaHHe MpeACTaBiICHUl O ponud (PU3UKKU [JIS Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOT UL

JlocTikeHue JTUX IIeNield oOecredrBaeTCsl PEIICHUEM CIENYIOIUX 3a1ad B
mpolecce u3ydeHus Kypca pU3uKu Ha YpOBHE CPEIHETO 001Iero o0pa3oBaHus:



o rnpuoOpeTeHue  CUCTeMBbl  3HaHHMH 00  o0mMX  (PU3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TCOPHUSIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3MKY, AJIEKTPOJAMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI aCTPODU3UKY;

e (QopmMupoBaHHE YMEHUH NPUMEHITH TEOPETHUYECKUE 3HAHUSA  JJId
o0bsicCHeHUsT (DU3UYECKUX SIBJICHUH B MNPUPOJE W I TPHHSITHS
MPAKTUYECKUX PELICHUN B IOBCEIHEBHOM XKU3HU;

e OCBOEHME CIOCOOOB pelIeHUs Pa3jMYHbIX 3a7ady C SBHO 3aJ[aHHOM
bu3Myeckol MOIENbI0, 3a]ay, IOAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue (pu3nuecKor MoJIeln, aJIeKBAaTHON YCIIOBUSM 3aJ1auu;

e TMOHMMaHUE (UBMYECKUX OCHOB U MPHUHIIMIIOB JCHCTBHUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIIOTMUYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJIAJICHUE METOJAMH CAMOCTOSTENbHOTO MIAHUPOBAHUSA W IPOBEACHUSA
(U3MYECKUX HKCIEPUMEHTOB, aHAM3a M HMHTEpHpeTanuu UHGOpMalUH,
OIpE/IETIEHUA TOCTOBEPHOCTH MOIYUYEHHOT O pE3yJIbTaTa;

e CO3/IaHME YCJIOBHMH JUISl PA3BUTHS YMEHUN MPOEKTHO-UCCIIEN0BATEILCKOM,
TBOPYECKOU J€ATEIbHOCTH.

Ha wusydenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus oTBojUTCS 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xmacce — 68 yacoB (2 gaca B HEZIEIIO).

[Ipennaraemsiit B mporpamme 1o (usuke nepedeHb 1a0OpaTOPHBIX U
MPAKTUYECKUX PadOT ABIACTCS PEKOMCHIOBAaHHBIM, YYHUTEIb JENaeT BHIOOD
MPOBEJEHUsT JIA0OPaTOPHBIX PA0OT W OMNBITOB € Y4YE€TOM WHAMBUIYATbHBIX
0COOEHHOCTEH 00yJarouxcsl.



COIEPKAHUE OBYYEHUA
10 KVIACC

Pazgea 1. @u3uka 1 MeTOAbI HAYYHOI'0 O3HAHUSA

®dusuka — Hayka o npupozae. HayuHele MeTOAbl MO3HAHUA OKPYKAIOLIETO
Mupa. Posb 3KcniepuMeHTa M TEOpPUM B IPOLECCE II03HAHUS  ITPUPOJIBIL.
JKCHEPUMEHT B (PU3HKE.

MonenupoBanue GU3HUECKUX SBICHUH U TporeccoB. HaydHble THMOTE3HI.
du3nyecKue 3aKOHBI U TEOpUH. ['paHUIlBI MPUMEHHUMOCTH (PU3HYECKHUX 3aKOHOB.
[IpuHIMII COOTBETCTBUA.

Pone u mecto (u3uKH B (POPMHUPOBAHUU COBPEMEHHON HAy4YHOM KapTHUHBI
MHpPA, B IPAKTUYECKOMN JEATEIBHOCTH JIHOIEH.

Ilemoncmpayuu

AmnanoroBele ¥ UU(PPOBbIE HU3MEPUTENIbHBIE NPUOOPHI, KOMMBIOTEPHbBIE
JaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe JBukeHHE. OTHOCUTEIBHOCTE MEXAHUUECKOIO JIBHUKEHUSI.
Cucrema otcuéra. TpaekTopus.

[Tepemenienue, CKOpocThb (CpeaHsisi CKOPOCTb, MIHOBEHHasi CKOpPOCTh) H
YCKOpPEHHE MaTepUaIbHON TOYKHM, HUX MPOEKIIMHM HAa OCH CHUCTEMBbl KOOPAMHAT.
CliokeHue rnepeMeleHnil U CII0KeHHE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOPEHHOE NpsAMoJuHelHoe nBwkeHue. [paduku
3aBUCHUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, MYTH M TNepeMelleHus
MaTepuaJIbHON TOUKK OT BPEMEHH.

CBobogHoe nageHue. Y CKOpeHHE CBOOOTIHOTO MaICHUS.

KpuBonuneitHoe  jaBukeHue. JIBH:KeHHMEe  MaTepUalbHOM  TOYKH  TIO
OKPYKHOCTH € MOCTOSSHHOW MO MOJAYJI0 CKOPOCThIO. YTJIOBasg CKOPOCTh, JIMHEWHAA
ckopocTh. [lepuoa u yactora obpamienus. LlenTpocTpeMuTebHOE YCKOPEHHE.

TexHu4yeckre yCTpPOMICTBA U MPAKTUYECKOE MPUMEHEHHE: CHUAOMETP,
JIBHOKEHUE CHApPSJIOB, IIETTHBIC U PeMEHHBIE TIepe/IauH.

Ilemoncmpayuu

Mopenb cucTeMbl OTCUETA, WUIIOCTPALUS KHUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[TpeoOpazoBanue ABMKEHUH C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TasieHue Ten B BO3AyXe U B Pa3peKeHHOM MPOCTPAHCTRE.

Habnrogenne ABWKEHHS Telia, OpOIICHHOTO MO YITIOM K TOPHU3OHTY U
TOPU30HTAJIBHO.



H3mepenue yckopeHus cBOOOIHOIO MaJ[eHuUsl.

HanpagneHue CKOpOCTH NpU ABHKEHUU 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, rabopamopHuvie pabomul

M3ydyeHue HEpaBHOMEPHOIO ABWKECHUS C LIEIbI ONPEACICHHS MTCHOBEHHOH
CKOPOCTH.

HccnenoBanve COOTHOWIEHUSI MEXKAY MYTSIMH, OPOMJAEHHBIMH TEIOM 3a
[IOCTIE€OBATEIIbHBIE DPAaBHbIE IPOMEXKYTKM BPEMEHH I[PU PABHOYCKOPEHHOM
JIBUKEHHM C HAYQJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

H3ydyenue NBHKEHUS IApHUKA B BA3KOU KUIKOCTHU.

3yueHue aBHKEHUS TeNa, OPOILIEHHOIO FOPU30HTAIIBHO.

Tema 2. lunamuka

[Ipuniun  otrHocutTensHocTu  ['ammuiest.  ITlepBeiii  3akoH  HeroTona.
HNHepumanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepnozuuuu cui. Bropoi 3akon Herotona
JUIsl MatepuanbHoM Touku. Tperuit 3akoH HeroToOHA /U1 MaTepualibHbIX TOYEK.

3akoH BcemupHOro Ttarorenua. Cuma Tsoxectu. IlepBasg xocMuueckas
CKOPOCTB.

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

Tpenue. Buapl Tpenus (mokos, CKonbxkeHus, kauenus). Cuna tpenud. Cyxoe
TpeHue. Cuna TpeHUs CKOJIBKEHUsI U cuia TpeHus nokos. KoadduumeHnTt tpeHus.
Cuna conpOTHBIECHUS NIPU IBUKECHHUU TEJa B )KUIKOCTU UIIH rase.

[TocTynarenbHOE U BpalaTeibHOE JBUAKEHUE aDCOIIOTHO TBEPIOTO TENA.

MOMEHT cuabl OTHOCUTENBHO oOcu BpaueHuda. [lnedo cunbl. YcnoBus
paBHOBECHS TBEPJIOrO TENA.

TexHuueckre yCTpOHUCTBA M IPAKTHUECKOE NPUMEHEHHE: [OJIIIHITHUKH,
JBHOKEHHE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue uHEpIUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOITUX TEJ.

Bropoii 3akon HetoToHa.

H3mepenue cui.

Cnoxxenue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Ae(OPMAIIHH.

HesecomocTts. Bec Tena nmpu yCKOPEHHOM ITOABEME U N1aJICHUH.

CpaBHeHHE CHUIT TPEHHS MTOKOSI, KAUEHHUA U CKOJIbKECHUSL.

YcnoBust paBHOBECUS TBEPIOro Tea. Bujibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomawl

N3y4yenue nBmxeHus Opycka mo HaKJIOHHOH MIOCKOCTH.



WccnenoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00paslie, OT UX JAeopMalluu.

HccnenoBanue ycioBMM paBHOBECHS TBEPJAOrO TeNa, HMEKUIEro OcCh
BpAaILICHHUS.

Tema 3. 3akonut coxpanenusn 6 mexanuke

NmMnynsc MaTepuanbHOW TOUYKHM (TeNla), CUCTEMBI MaTEpPHAIBHBIX TOYEK.
NmMmnynbe cuiabl U M3MEHEHHME HMMITyJbCca Tela. 3aKOH COXPAaHEHHS HMITyJbCa.
PeakTuBHOE ABHKEHME.

Pa6ota cuibl. MOIIHOCTE CHITHI.

Kunerndeckast sHeprusi mMarepuaibHOH TOUKHU. Teopema 00 H3MEHEHUU
KUHETUYECKOU YPHEPIUH.

[ToTenunanbHas SHEPTHUsL. [TorenuuansHas IHEPTHUSI yIpyro
neopMHpPOBaHHON  mpy;kuHbl.  [loTeHumanbHass 3Hepruss Tena  BOIU3H
IMOBEPXHOCTH 3EMJIH.

[ToreHuuanbHble W HENOTEHUUAIBHBIE  CHIIBL. CBsi3b  paboThl
HEMOTECHLUUAIBHBIX CHUJI C M3MEHEHHEM MEXAHUYECKON JHEPrUM CHUCTEMBI TEIl.
3aKOH COXpaHEHUs! MEXaHUUYECKOU YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4ecKkre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIEP,
IIPY>KUHHBIHA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS! UMITYJIbCA.

PeaktuBHOE nBMXKEHHE.

[Tepexo moTeHMATLHOM SHEPTHU B KUHETHUUYECKYIO U 00paTHO.

Yuenuuecxuii sxcnepumenm, rabopamopHuvie pabomul

N3ydyenne abCOMIOTHO HEYIPYroro yaapa C MOMOIMIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanue cBsA3u pabdOTHI CUIBI ¢ M3MCHEHUEM MEXAHMYECKOW HHEPTUU
Tella Ha IPUMeEpPE PACTSHKEHUS PE3UHOBOIO XKI'YTa.

Pasznea 3. MouiekyasipHas pusuka U TepMOJAHHAMHUKA
Tema 1. OcHoebl MOEKYAAPHO-KUHEMUYECKOU Meopul
OCHOBHBIE TONIOKCHUS MOJICKYISIPHO-KMHETUYECKONH TEOPUH M MX OIBITHOC
obocHoBanue. bpoyHoBckoe napuxkeHue. Juddysus. Xapakrep ABUXKEHUS U
B3aMMOJICMCTBUA YacTUI] BemiecTBa. MoOJenu CTpPOEHUS Ta30B, >KUIKOCTEU U
TBEPABIX Te U O0BICHEHHE CBOMCTB BeleCTBA HA OCHOBE ATHUX Mojielieil. Macca u
pasmepsl mosekyn. KonndectBo Bemniectna. [loctoaunas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopgens  uaeanbHoro raza. (OCHOBHOE  YpaBHEHHME  MOJIEKYJISPHO-
KMHETUYCCKOW TEOPUM HJICaIbHOTO Tra3a. AOCOMIOTHAs TeMmIeparypa Kak mepa
Cpe/IHEM KHHETHYECKOM SHEPruM TEIUIOBOI'0 JIBMKEHMs 4vacTui raza. [llxama
temnepatyp KenbBuna. ['azoBbie 3akoHbl. YpaBHenne MenneneeBa—Knaneiipona.
3akon [lanbrona. M3ompoueccsl B UACAIBHOM Ta3e ¢ MOCTOAHHBIM KOJIUYECTBOM
BelecTBa. [ 'paduueckoe mnpeacTaBIeHHE HM3OMPOLIECCOB: M30TEpPMa, H30XO0pa,
nzobapa.

TexHudeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TEePMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COEIMHEHHI.

OnbiTel 10 [U(PY3UH KUJIKOCTEN U Ta30B.

Moaenb OpOyHOBCKOI'O IBUAKCHHS.

Mopens onbita [TepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILLIECTBOBAaHUE MEKMOJIEKYJIIPHOT O
B3aUMOJICUCTBHS.

Moyienb, HILTIOCTPUPYIOLLIAs IPUPOY JIaBIEHUS I'a3a HA CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHHUE COCTOSHHMS MICAIBHOIO Tasa,
W30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomawl

Onpenenenue Maccsl BO3JyXa B KIACCHOM KOMHAT€ Ha OCHOBE HU3MEPEHUH
00BbEMa KOMHATBHI, TaBJICHUA U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/TY IMapaMeTPaMH COCTOSHUS Pa3peKeHHOT 0
rasa.

Tema 2. Ocroebl mepmoounamuxu

TepMogunamuueckast cucremMa. BHYTpEeHHSsI 3HEPTUsi TEPMOJIUHAMUYECKON
CUCTEMBI U croco0bl e€ u3mMeHeHus. KomuyecTBo Ternotel u pabota. BHyTpeHHsas
SHEpPrus  OJHOATOMHOIO  HJl€allbHOro  rasza.  Buael  Temonepenauw:
TEIUIONPOBOJIHOCTb, KOHBEKLIUSA, U3IIYYCHHUE. Y I€/IbHAsA TEIUIOEMKOCTh BELIECTBA.
KonuuecTBO TEIUIOTHI NpHU TEILIONEPEaAYE.

[Tonsitue 00 anmabatHoM mpouecce. [lepBblii 3aKOH TEPMOIUHAMHUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOAMHAMUKH K u3omporeccaM. ['paduueckas
UHTepIpeTanus padoTsl raza.

Bropoii 3akon TepMoauHamMuku. HeoOpaTuMOCTh IpoIIecCoB B IPUPOIE.

TennoBble  MamuHbl.  [IpuHIUIBL  AEHCTBUS  TEIUIOBBIX  MAIIUH.
[IpeoOpa3zoBanusg HSHEpPruM B TEIJIOBBIX MamtuHax. KosddumumeHnt mnonesHoro
nefictBus TeroBod Mammebl. [ukn KapHo u ero xoad@uIMEHT MHOIE3HOrO
JNEeNUCTBUS. DKOJIIOTHUYECKHE MPOOIIeMbI TETLIOIHEPT ETHKH.



TexHuueckue yCTpPOHUCTBA W TNPAKTUYECKOE TMPUMEHEHHWE: JIBUTATEelb
BHYTPEHHET0 CTOPaHMs, OBITOBOM XOJOAUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

M3meHeHrEe BHYTPEHHEH DHEPrUM Tela MPHU COBEPUICHUU PaOOTHI: BBLICT
npoOKu U3 OYTBUIKM TOJ IEHCTBHEM CKATOr0 BO3JyXa, HarpeBaHue sdupa B
JTaTyHHOHU TpyOKe MyTEéM TpeHus (BUIE0IEMOHCTpAIHs ).

M3meHeHne BHYTpEHHEH YHEPTUU (TeMIIepaTyphbl) Tella NP TeIionepeaaye.

OneiT 1no ajuabaTHOMY pPACIHIMPEHHI0 BO3JyXa (OMBIT C BO3JYLIHBIM
OTHHBOM).

Moyenu mapoBoil TYpOUHBI, ABUTATENS] BHYTPEHHETO CrOPaHMsl, PEAKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, rabopamopmule pabomol

N3MepeHue yieinbHONU TEIIOEMKOCTH.

Tema 3. Azpecammnbte cocmoanus éeujecmea. Daszoevle nepexoont

[TapooOpaszoBanue u xoHaeHcanus. Mcnapenue u kunenue. AOComOTHas U
OTHOCHUTENIbHAA BJIAXKHOCTh BO3ayxa. HacelmeHubld map. YaenbHas Temiora
napoo0Opa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphbl KUTIEHUS OT JIaBJICHUS.

Trépnoe teno. Kpucramudeckue u amopHble Tena. AHU30TPOIUSL CBOMCTB
kpuctamioB. Kuakue xpucramuibl. CoBpemeHHble Marepuanbl. [lnaBnenue u
KpUcTaJlIM3aius. Y ienbHas teruiorta rmiasienus. Cyonumarusi.

YpaBHEHHE TCIUIOBOro OaaHca.

TexHudeckre YCTpPOMCTBA W MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHH MOJYYCHHS COBPEMEHHBIX MaTEpPHAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBILLIEHHBIX IAPOB.

Kurnenue npu NoHMKEHHOM JIaBJICHUH.

CnocoObl U3MEpeHUs BIaKHOCTH.

HabOnrofenre HarpeBaHus U TUIaBJIeHUs] KPUCTAILTMYECKOT O BEUIECTBA.

JleMOHCTpanus KpUCTAIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomawl

M3MepeHre OTHOCUTENILHOM BIIAKHOCTH BO3/yXa.

Pa3zaea 4. Ji1eKTpoAHHAMHKA
Tema 1. dnexmpocmamuxa
DIeKTpu3auust Tel. JJeKTpuyecKud 3apsyi. JIBa BuAa 3IEKTPUUYECKUX
3apsanoB. [IpoBOIHMKM, AUDNEKTPUKM W MOJIYOPOBOOHHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOrO 3apsia.
B3aumoneiictBue 3apanoB. 3akoH Kynona. ToueuHbll aneKTpUUECKHUI 3apsl.
Onektpudeckoe mnosne. Hanpsok€HHocTs  dnmekTpuuyeckoro nonsd.  [Ipunomn



CYIEPIO3ULUM BJIEKTPUUYECKUX Mosied. JIMHMK HanpsKEHHOCTH 3JIEKTPUUYECKOTO
TOJIA.

Pabora cun  anektpocrarnyeckoro  nois.  Ilorenuman.  PasHocTh
noreHuuanoB. I[IpoBOAHMKM U AMDIEKTPUKU B DIIEKTPOCTATUYECKOM IIOJE.
JusnexTpruyeckas IPpOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHJieHcaTop. DNeKTPOEMKOCTh IJIOCKOTO KOHJIEHCaTopa.
DHeprus 3apssKeHHOTO KOHJEHCATopa.

TexHudyeckre YCTPONCTBA M MPAKTHYECKOE MPUMEHEHHE: AIIEKTPOCKOIL,
MEKTPOMETpP, DIEKTPOCTATHYECKAs 3alluTa, 3a3eMJICHHUE AJIEKTPONPHOOpPOB,
KOH/JIEHCATOP, KOIMUPOBAILHbBIN arnmnapar, CTpyUHbIH NPUHTED.

Ilemoncmpayuu

Y CTpOUCTBO M IIPUHLIUIT JEUCTBUSL IIEKTPOMETPA.

B3aumoeicTBue Ha3JIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEJL.

[IpOBOHMKH B 3JEKTPOCTATUUECKOM I10JIE.

DnekTpocTaTuyecKas 3aliuTa.

JIMBJIEKTPUKHU B 3JIEKTPOCTATHUYECKOM TOJIE.

3aBUCUMOCTb  DIEKTPOEMKOCTH ILIOCKOI'O KOHJAEHcAaTopa OT IUIOLaaH
MJIACTHH, PACCTOSHUSA MEXKY HUMH M TUDIIEKTPUUECKOIN TPOHUIIAEMOCTH.

DHeprusi 3apsuLKeHHOTO KOHJIeHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomawl

H3Mepenue 31ekTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoanunstit 31exkmpudeckuit moxk. Toxku 6 paznuunvix cpeoax

DNEKTPUUECKUH TOK. YCIOBUS CYUIECTBOBAHUS JJIEKTPUUECKOTO TOKA.
HcTtounuku Toka. Cuna Toka. [TocTosiHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydacTka LETIH.

DIIEKTPUUYECKOE CONPOTHUBJIECHHE. YJIEJIbHOE COMNPOTHUBJIIEHHUE BELIECTBA.
[locnenoBaTtensHOE, NapaIeIbHOE, CMEIIAHHOE COEAUHEHHE MPOBOJHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jxoyns—Jlenuma. MouHOoCTb
ANEKTPUYECKOTO TOKA.

DNEeKTPOABIKYIAs CUJla U BHYTPEHHEE COMNPOTHUBJICHHUE WCTOYHMKA TOKA.
3akon Oma i1t IOTHOM (3aMKHYTOM) 3nekTpuueckoit rienu. KopoTkoe 3amMbIKaHUE.

DNEeKTpOHHAas  NOPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
COIIPOTHUBIIEHUS METAJJIOB OT TeMIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKUH TOK B BaKyyMe. CBOMCTBA DIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CobOcTBennas 51 IpHUMecHast MPOBOJIUMOCTb
MoJympoBOAHUKOB. CBolicTBa p—n-nepexoaa. [lonynpoBoaHIKOBEIE TPUOOPEI.

DIIEKTPpUYECKHUH TOK B  pacTBOpax M  paciulaBax  AJIEKTPOJIUTOB.
DJIEKTPOJUTHYECKAS JTUCCOIUAIUSL. DIIEKTPOJIU3.



OnekTpuueckuil ToKk B rasax. CaMOCTOSATENBHBIA M HECAMOCTOSTEIIbHBIN
pazpan. Monunus. [1na3zma.

TexHuueckue yCTpOMCTBA W MPAKTHUYECKOE TNPUMEHEHHE: aMIlepMeTp,
BOJIbTMETP, pPEOCTaT, HCTOYHHKH TOKa, OAJICKTPOHATPEBATEIbHBIC MPUOOPHI,
EKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP COTPOTUBJICHHS, BAKYYMHBIN JTHO,
TEPMUCTOPBI U (POTOPE3IUCTOPBI, IMOTYIIPOBOTHUKOBBIH JTUO/I, TAJIbBAHHKA.

Ilemoncmpayuu

M3MepeHure CUilbl TOKA U HAMPSKEHUSL.

3aBUCUMOCTh CONPOTUBJIICHUSA ITWIMHAPUYCCKUX TMPOBOJAHUKOB OT JIJIUHBI,
IUTOLIA/IM IIONEPEUYHOr0 CEYEHUsI U MaTepHalla.

CMemaHHOE COETMHEHUE TTPOBOTHUKOB.

[Ipsimoe wu3MepeHue HNeKTpoJBMKYyUled cwibl. KopoTkoe 3ambikaHue
rajlbBAHUYECKOr0 3JIEMEHTA U OLIEHKA BHYTPEHHEr0 COIPOTHBIICHHUS.

3aBUCUMOCTH COMPOTHUBJICHUS METAJJIOB OT TEMIICPATYPBHIL.

[IpoBOAMMOCTE 3NEKTPOJIUTOB.

HckpoBoii pa3psaa U IPOBOAUMOCTb BO3yXaA.

OHOCTOPOHHSISI TPOBOJIMMOCTh JIUO/1A.

Yuenuueckuii sxcnepumenm, rabopamopmule pabomol

M3y4yeHune cMeIanHoro COeAUHEHUS PE3UCTOPOB.

H3mepenue 3MeKTPOJIBHIKYIIEH CUJIBI MCTOYHMKA TOKA W €r0 BHYTPEHHEro
COTIPOTHUBJICHUS.

HabGnronenue anekrposusa.

MexnpeaMeTHbIe CBSI3H

N3yuyenune kypca pusuku 06azoBoro ypoHs B 10 kiacce oCyllecTBISIETCS €
yu4€TOM COJIepkaTelIbHBIX MEXIPEIMETHbIX CBA3€H € KypcaMu MaTeMaTHKH,
OMONOrMHU, XUMHH, Teorpaduy U TEXHOIOTHH.

Meaicnpeomemnvle nowsimusi, CB3aHHBIE C M3YyYEHUEM METOJI0B HAYUYHOI'O
MO3HAHUA: SIBJICHUE, Hay4dHbId (axT, runores3a, du3uyeckas BEIUYMHA, 3aKOH,
Teopusl, HAOJIIOICHHE, SKCTIEPUMEHT, MOJISIUPOBAHUE, MO/IE]Tb, U3MEPEHHE.

Mamemamuxa: pemieHUE CHCTEMbl ypPaBHCHMH, JHHEHHAs (QyHKIuA,
napabouna, runepbosna, Ux rpaUKu U CBONCTBA, TPUTOHOMETpUYECKHE (DYHKIIUM:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIMH HA OCH KOOPJIMHAT, CIIOKCHHE BEKTOPOB.

Buonocusi: MexaHndeckoe JIBUKEHUE B KUBOW mpupoae, auddysus, ocmoc,
TEII000MEH KHUBBIX OPraHU3MOB (BHBI TEIUIONEPEAadH, TEIIOBOE PaBHOBECHUE),
IEKTPUUYECKHE SIBJICHUS B KHUBOH MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TeEJN, JKUIKOCTCH H



razoB, JJEKTPUUYECKHE CBOWMCTBA METAJUIOB, SJEKTPOJUTHUYECKAsT JIUCCOLMALIMS,
rajbBaHUKA.

l'eocpaghusi: BNaxHOCTH BO3/1yXa, BETPBI, 0apOMETD, TEPMOMET).

Texnonocus: npeoOpa3oBaHUE ABHKCHHH C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUs B TEXHHUKE, NOAUIUIIHUKH, MCIIOJIb30BaHUE 3aKOHA COXpaHCHUsA
UMITYJIbCa B TEXHUKE (pakera, BOJOMET M JpPYrue), JBUrATEIb BHYTPEHHETO
cropaHusi, mapoBas TypOuHa, OBITOBOH XOJOMUIBHUK, KOHIUIUOHEP, TEXHOIOTUH
MOJYYEHUsI COBPEMEHHBIX MATEPUAIOB, B TOM YHUCIIE HAHOMATEPHAJIOB, W
HAHOTEXHOJIOTHH, JJICKTPOCTATUYECKas 3allluTa, 3a3€MJICHHE JJICKTPOIPUOOPOB,
KCEpOKC, CTpYHHBIN MPUHTEDP, AJIEKTPOHArPEBATENbHBIE puOopHI,
AJIEKTPOOCBETUTEIbHBIC TPHOOPHI, FaTbBAaHUKA.

11 KVIACC

Pa3znen 4. DileKTpOAMHAMHUKA

Tema 3. Maznumnoe none. dieKmpomazHUmMHAA UHOYKUUA

[TocrossuHble ~ MarHuThl.  B3aumojaelcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe none. Bekrop MaruutHOM wuHAykuuu. [lpuHuun cynepno3unuu
MarHUTHBIX Mojei. JIuHum marHuTHOM MHAYKUMM. KapTuHa JIMHUA MarHUTHOMU
MHIYKUWH [10JI1 HOCTOSHHBIX MAarHUTOB.

MaruutHoe 1ON€e NpPOBOAHHMKA ¢ TOKOM. KapTtuHa nuMHUM UHAYKIUU
MarHuTHOI'O TOJIsl JUIMHHOTO TMPSIMOTO IMPOBOJAHUKA W 3aMKHYTOI'O KOJIBIIEBOI'O
IIPOBOJHUKA, KaTYLIKU ¢ TOKOM. OnbeIT Jpcrena. BzaumoneincTBue npoBOIHUKOB €
TOKOM.

Cuna Amnepa, e€ MOy/Ib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOLynb U HampaBiieHUE. [|BHKeHHE 3apsKEHHOHW YaCTULIbI
B OJHOPOJIHOM MarHuTHOM mnose. Paborta cusl JlopeHia.

SlBnenue HIEKTpOMarHUTHOM MHAYKUUM. [loTOK BekTOpa MarHUTHOMU
WHJIYKUMH. DJIEKTPOABMIKYLIAST CHJIA MHIAYKIUUA. 3aKOH 3JIEKTPOMArHUTHOMU
nnnykuuu Gapanes.

BuxpeBoe 3JIeKTpUYECKOE MOJIe. DJEKTPOABMKYILAS CHIIA HHIAYKUMH B
IIPOBOJHHUKE, IBHKYIIEMCA OCTYNATENbHO B OAHOPOIHOM MAarHUTHOM II0JI€.

[Tpasuiio Jlenua.

NuayKTUBHOCTL.  fIBjeHME CaMOMHAYKLUMU. OJJEKTPOJABUAKYIIAs  Cuja
CaMOMHAYKLIUH.

DHeprust MarHUTHOTO MOJIsl KATYILIKH C TOKOM.

DIIEKTPOMAarHUuTHOE IOJIE.

TexHuueckre yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHHE: IIOCTOSHHBIE
MAarHMThl, SJEKTPOMArHUThI, SJIEKTPOJABUIATENIb, YCKOPHUTEIM SJIEMEHTAPHBIX
YaCTHLL, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIIOHEHHE JIEKTPOHHOIO MyYKa MarHUTHBIM IOJIEM.

JIMHUM MHAYKIMKU MAarHAUTHOTO TTOJIA.

B3aumopeiicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cwuita Amrepa.

JeiictBue cuibl JIopeH1la Ha HOHBI JJIEKTPOJIUTA.

SIBIIeHUE 3MEKTPOMATrHUTHON UHIYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTb JIEKTPOJABHKYILEH CUIIbI UHIYKIMHA OT CKOPOCTH WU3MEHEHMSs
MAarHMUTHOI'O MOTOKA.

SIBneHne caMOUHYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHuvie pabomul

M3ydyenne MarHuTHOrO NOJIS KATYLIKH C TOKOM.

WccnenoBanue J1eHCTBUS TOCTOSSHHOI'O MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBIeHUA 21EKTPOMArHUTHON MHIAYKIUH.

Pa3znea 5. Ko/ie0aHusi 4 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONCOAHUSA

Konebarenbnast  cucrema.  CoOoJiHble  MEXaHUYECKHE  KoJieOaHus.
[lapmonunueckue konedanud. [lepwon, vacrora, ammiutyna u ¢asza KoacOaHMHIL.
[IpyxuHHBIN MasTHUK. MaremaTHuyeCKU MasiTHUK. Y pPaBHEHUE TapMOHUYECKHX
konebanuii. [IpeBparnieHue YHEPrUn NPy rapMOHUYECKUX KOJICOaHUIX.

Konebarenbubiit koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UAeaIbHOM KOJe0aTeNbHOM KOHTYpe. AHAJIOTUSI MEXJYy MEXaHWYECKUMH H
ANEKTPOMArHUTHBIMU KosebaHusimu. ®opmyna TomcoHa. 3akoH COXpaHEHUs
HEPryHU B UCAIIBHOM KOoJebaTeIbHOM KOHTYPE.

[IpencraBienue 0 3aTyXamMKUX KoJcOaHUSAX. BhIHYX /ICHHbIC MEXaHUYCCKUE
Kornebanust. Pezonanc. BeiHyX/IeHHbBIE 3JIEKTPOMAarHUTHhIE KOJeOaHusl.

[lepemennblli  TOK. CHHYyCOMIANbHBIH NE€PEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JIEUCTBYIOLEE 3HAYEHUE CHUJIBI TOKa H
HaNPSIKEHUSI.

Tpancdopmarop. [IpousBoncTBo, mepenaya U mMoTpedICHUE AIEKTPUYECKON
HEPruu. DKOJOTMYECKHE PUCKH IPU NPOM3BOJICTBE 3JeKTpo3Hepruu. Kynprypa
WCIIOJIb30BAHUS HJICKTPOIHEPTUU B MOBCEIHEBHOMN )KI3HU.

TexHuueckre yCTpOMCTBA M MNPAKTHUYECKOE NPUMEHEHHUE: HJIEKTPUUECKUN
3BOHOK, FT€HEPaTOp MEPEMEHHOI0 TOKA, JIMHUU AJIEKTpoIepeaay.

Ilemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTeIbHOW CHCTEMbl (TPYKUHHBIA WA
MaTEeMaTUYECKUHA MAsATHHUK ).



Habmro1eHue 3aTyXarnux KojueodaHui.

HccnenoBanue CBONMCTB BBIHYKJICHHBIX KOJCOaHUIA.

Habnroienue pe3oHaHca.

CBOOOIHBIC DIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSIKCHUS OT BPEMEHH) I
JIEKTPOMArHUTHBIX KOJIEOaHHIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAWHEHHMM PE3UCTOpa, KAaTYILIKU
WHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb MTMHUHN NEKTpoIepeaadHn.

Yuenuuecxuii sxcnepumenm, rabopamopHuvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOA MabIX KoJeOaHUWH Tpy3a Ha HUTH OT
JUTUHBI HUTH U MacChI Tpy3a.

WccnenoBanue mNEpeMEHHOro TOKa B IENM W3 IOCIEI0BaTEIbHO
COCOUMHEHHBIX KOHJICHCATOPa, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmHble 60HbI

Mexanndyeckue BOJHBI, ycinoBus pacnpoctpaHeHus. llepuon. Cxopocth
pacripocTpaHeHusi M JJIMHA BOJHBL [lonmepedHsle W MPOJOILHBIE BOJHBI.
HNuTepdepenius u nudpakiivsg MeXaHHUeCKHX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CJIOBHSI M3JyY€HHS 3JEKTPOMArHUTHBIX BOJH.
B3aumuas opuentauus BektopoB E, B, V B snekTtpomaruutHoil BonHe. CBOHCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHE, MPEIOMIICHHE, MOIsIpU3alus, JTu(PpaKius,
unTepdepennus. CKOpocTh IIEKTPOMATHUTHBIX BOJIH.

[IIxana 3MeKTPOMAarHUTHBIX BOJIH. [[puMeHeHHe 3J1eKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUIUNBI paguOCBA3U U TENEBUICHUS. Paguonokamusi.

DIJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLLEH CpeJIbl.

TexHuueckne yCTpOHCTBA M IPAKTHUYECKOEC NPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YIbTPa3BYKOBas IMArHOCTHKAa B TEXHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeIeBU30p, aHTeHHA, Tenedon, CBU-neus.

Ilemoncmpayuu

OOGpazoBaHue U pacpoCTPaHEHHE MOMEPEUHBIX U MPO0JIbHBIX BOJH.

Konebmnromeecs Te10 Kak ICTOYHUK 3BYKA.

Halnro/ieHue oTpakeHus U NpeoMIeHUs MEXaHHYECKHUX BOJH.

Ha6monenue uatepdepeHunu U Tuppakiuy MEXaHHICCKHUX BOJH.

3BYKOBOI pe30HAHC.

HabnrogeHne cBA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYIOH U
4acTOTOH KoneOaHui.



HccnenoBanue  CBOMCTB  AJIEKTPOMArHUTHBIX — BOJIH: OTpa’keHUeE,
MPEIOMIICHHE, MOJISIPU3aAIUs, TUPpaKIus, HHTep(epeHIIUs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. llpsAMonuHEHHOE pacnpoCcTpaHEHHE CBETa B
ogHopoaHou cpeae. JIyu cBera. TodedHblid ICTOUYHHUK CBETA.

OrtpaxkeHue cBera. 3aKOHbBI OTpakeHHUs cBera. [locTpoenue m3o0paxKeHUd B
IJIOCKOM 3€pKaie.

[Ipenomiienue cBera. 3aKOHbI MPETOMIIEHUS cBeTa. AOCOMIOTHBIN MMOKa3aTesb
npenomiuenus. [lonHoe BHyTpeHHee oTpaxkeHwe. llpenenbHblil yroa IOIHOTO
BHYTPEHHEI' 0 OTPAYKEHHUH.

Hucnepcus cBera. CnoxHbIi cocTaB Oenoro cera. 1[BerT.

CoOuparommue W pacceuBaroliue JUH3bL. ToHkas nuH3a. DoKycHOe
paccTosiHMEe M ONTHYecKass cujla TOHKOM nuH3blL. llocTpoeHue wuzoOpaxkeHud B
coOuparomux U pacceuBaronux JuH3ax. @opmyna TOHKON JTHH3BI. YBETUYCHUE,
JlaBaeMoe€ JIMH30H.

[Ipenenbl TPpUMEHUMOCTH T€OMETPUUYECKONU ONITUKH.

BonnoBass onrtuka. Watepdepenuuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnopuss HaOnwJIeHUs] MAKCUMyMOB W MHUHMMYMOB B HWHTep(EepeHIIHOHHON
KapTUHE OT JIBYX CUH(Aa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Judpakuus cBera. JudpakiuuonHas pemérka. YCIOBHE HaOIIOIeHUs
INIABHBIX ~MAaKCUMYMOB 0pH TaACHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
JTU(DPaKIUOHHYIO PEHIETKY.

[Tonspusauus cBera.

TexHudeckre yCTpoWCTBA M MPAKTUYECKOE NPUMEHEHHWE: OYKH, JIyna,
¢oTtoanmnapar, NPOEKIMOHHBINA arnmnapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAasI
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TOJIAPOHI.

Jlemoncmpayuu

[IpssMOonuHEliHOE pacnpoOCTpaHEHUE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
Ontuueckue NpuOOpPEL.

[TonHoe BHyTpeHHee oTpaxkenue. Moaenb cBETOBOA.

HccnenoBanue CBOWCTB U300paXkeHHH B JIMH3AX.

Moyjiennn MUKpPOCKOIIa, TEIECKOIIA.

Habmonenue uaTepdepeHIny CBETa.

Habnronenue nudpakiiuu cBera.

HalmoneHue nuCnepcuu CBeTa.

[TonydyeHue ciekTpa ¢ NOMOUILIO IPU3MBI.

[Tonydenue cnekTpa ¢ mOMOIIbI0 TUPPAKITUOHHON PEIIETKY.

Habnronenue nmonspusanuy CBETa.

Yuenuuecxuii sxcnepumenm, rabopamopHuvie pabomul



W3mepeHue rokas3arens MpeaoMIIeHHUs CTeKIIa.
HccnenoBanue CBOWCTB U300paXkeHHH B JIMH3AX.
Habnroienre n1ucnepcun cBera.

Pa3zgen 6. OcHOBBI clIeMATILHOH TEOPUH OTHOCHTEILHOCTH
['paHuiBl  TPUMEHHUMOCTH  KIIACCHUECKOM  MmexaHuku.  Iloctynarsl
CIELIMAIbHOM TEOPUU OTHOCHUTEIBHOCTU: HWHBAPHAHTHOCTH MOAYJS CKOPOCTHU
CBETA B BAKyyM€, IPUHLIMII OTHOCUTEIbHOCTH DUHIITEHHA.
OTHOCUTENBPHOCTh OJJHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHHU U COKpallleHHE
JUTUHBL.
DHEprusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBA3b Macchl C DHEPTUEH U UMITYJIbCOM PEIIITUBUCTCKOM YaCTHULIbl. DHEPrus
IIOKOS.

Pazaen 7. KBantoBas pusuka

Tema 1. Jnemenmul K6aHMoOBOU ONMUKU

@otonbl. Dopmyna [Tnanka cBsizu 3HEpruM GOTOHA C €ro 4acTOTOU. DHEPrust
U UMIyJbc (hoToHa.

OTtkpeiTie u uccienoBanue Gororadpdexra. Onwitel A. I'. Ctonerora. 3aKoHbI
dororddexra. YpaBuenue DiHmiTeiiHa mana dororddexra. «KpacHas rpaHuia»
dotorddekra.

JlaBiienue ceera. OnbiThl 1. H. JIeGenena.

XUMHUUECKOE ICHCTBUE CBETA.

TexHudeckre yCTpOWCTBA W MPAKTUUYECKOE NpPUMEHEHHE: (DOTORIEMEHT,
¢doTomaryuk, coaHeuHas O0arapes, CBETOIHO/I.

Ilemoncmpayuu

®ot0o3(pdeKT Ha YCTAHOBKE ¢ IMHKOBOM IJITACTHHOM.

HccnenoBanue 3akoHOB BHEMHEro Ghotodddexra.

Ceroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Ombitel Pesepdopna mo paccesHuro o -4acTHIL.
IInanerapnas mopaens aroma. Iloctymarel bopa. M3nyuenwe u morioiieHue
(OTOHOB MpH MEpexojJie aroMa C OJHOTO YPOBHS SHEPruM Ha Apyrod. Bujbl
cnekTpoB. CHIEKTp ypOBHEH DHEPIrUU aTOMa BOAOPOAA.

Bonnosbie cBolicTBa yactull. Bonubl e bpoiinsa. KopnyckynspHo-BosHOBOM
JTyaJIu3M.

CrnoHTaHHOE U BBIHYK/IEHHOE U3JTyUEHHE.

TexHuueckre yCTpOMCTBA M NPAKTHUYECKOE MNPUMEHEHUE: CHEKTPalbHbIN
aHaiM3 (CIIEKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu

Monens onbitTa Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Habnrogenne nuHeHYaThIX CIEKTPOB U3TY4YCHUS.

Jlazep.

Yuenuuecxuii sxcnepumenm, rabopamopHuvie pabomul

HabnrogeHue nuHeH4aToOro CexkTpa.

Tema 3. Amomnoe aopo

DKCIIEPUMEHTBI, JOKa3bIBAIOUIME CIOXKHOCTb CTpOeHHs sAapa. OTKpbiTHE
paavoakTuBHOCcTH.  OmbiTel  Pe3epdopia 1o omnpeielieHHi0  cocTaBa
paauoakTuBHOro wu3nydeHus. CBoiictBa anbda-, 0Oera-, TaMMma-H3ITyYCHUS.
BiusiHue pajiMoOakTUBHOCTH Ha KMBBIE OPTraHU3MBI.

OtkpeiTHE TIPOTOHA U HeWTpoHa. HyknoHHas Mopjens siapa ['eiizeHOepra—
WBanenko. 3apsan aapa. MaccoBoe uucio sgpa. M3oronsl.

Anbda-pacnag. IJIEKTPOHHBII W MO3UTPOHHBIM Oera-pacmaj. ['amma-
U3J1y4yeHHe. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusi CBsI3M HYKIIOHOB B sifpe. SnepHsbie cuibl. Jledekt macchl siapa.

Anepusie peakuuu. JleneHue U CUHTES SIIED.

Anepusbiii peaktop. Tepmosnepubiii cunTe3. [IpoGieMbl W NEPCHCKTHUBBI
AJIEPHON IHEPTETUKH. DKOJIIOTMYECKHUE aCIIEKThI SJIEPHON IHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE [TO3UTPOHA.

MeTopl HAOMIOAEHUST U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHIL.

dyHaaMeHTaabHbIC B3aUMOACHCTBUA. EQUHCTBO u3nyecKoil KapTHHBI MUPA.

TexHudyeckre yCcTpolcTBa U MPAKTHYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siiepHbIil peakTop, aroMHas bomoa.

Ilemoncmpayuu

CUéTurK MOHU3HUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomawl

HccnenoBanue TpeKoB 4acTull (110 roToBbIM (oTorpadusam).

Pa3aea 8. JiieMeHTBI aCTPOHOMUHU U ACTPOPU3UKH

Dtansl pa3BUTHs acTpoHoMuu. [IpukiiajiHOe 1 MUPOBO33PEHUYECKOE 3HAUYCHHUE
aCTPOHOMMUH.

Bupn 3Bé3nHoro Heda. Co3Be3qaus, spkue 3BE3/bI, IMJIAHETHI, UX BHIUMOE
JBHJKCHHE.

ComnHeuHasi cucTema.

Conuue. ConneuHass akTUBHOCTh. Mcrounuk sHeprum ConHua u 3BE3N.
3BE31bl, UX OCHOBHBIC XapAaKTEPUCTHUKHU. JluarpamMma «CHEKTPaJIbHBIN KJlacC —
CBETUMOCTb». 3BE31bl TJIABHOM IIOCIEAOBATEILHOCTU. 3aBUCUMOCTb «Macca —
CBETUMOCTb» JJIsl 3BE3J TJIABHOM MOCIENOBAaTEIbHOCTH. BHyTpeHHee cTpocHue



3B€3/1. COBpEMEHHBIE MPEACTABIEHUS O MPOUCXOKIEHUU U 3Boirouuu ConHua u
3BE37. JTanbl XKU3HH 3BE3.

Mieunsii [Iyte — Hama [anaktuka. Ilonmoxxenue u aswxenue CosiHua B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE OBIPHI B AApax
raJakTHK.

Bcenennasi. Pacumpenue Beenennoil. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe usnydeHue.

Macumrabnas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnbie mpodiieMbl aCTPOHOMHUH.

Yuenuuecxue nabniooenus

HabmroneHust HeBOOPYKEHHBIM TJIA30M C HCTOJIB30BAHHMEM KOMITBIOTEPHBIX
MIPUIOKEHHUH JIJIsE OnpeJieIeHus] TIOJIOKEeHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIE cO3Be3Ausl CEBEPHOro Mojaymapus U sipkue 3BE3/1bl.

Habmrogenus B Teneckon Jlynsl, mianer, Maeunoro [lyTu.

O0o01alonIee NOBTOPEHUE

Ponb ¢u3MKM W acTpOHOMHHM B HKOHOMHYECKOH, TEXHOJIOIHYECKOH,
COIHAIBHON M ATHYECKOU cepax AesTeTbHOCTH Yel0BeKa, POJib U MeCTO (PU3UKHU
Y aCTPOHOMHHU B COBPEMEHHOU Hay4HOM KapTHUHE MHpPA, POJib (PU3UUYECKON TEOpUH
B (OpMHUpPOBAHUM TIPEICTABICHUNA O (GU3MYECKOW KapTUHE MHpPA, MECTO
(¢u3rUecKkol KapTUHBI MUpa B OOIIEM Ps1y COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABICHUM O TIPUPO/IE.

MexnpeaMeTHble CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHa B 11 kiacce oCymIecTBIACTCS C
Y4ETOM COJIEPKATENBHBIX MEKIIPEAMETHBIX CBA3€HM € KypcamMu MaTeMaTHKH,
OMOJIOrMK, XUMHH, Teorpauy U TEXHOJIOTUH.

Mesicnpeomemnvle noHamus, CBI3aHHBIE C M3YYCHHUEM METOIOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HaydHbIM (pakT, rumore3a, ¢u3myeckas BeJIMYMHA, 3aKOH,
Teopus, HAOMIOACHHUE, YKCIICPUMEHT, MOJICIUPOBAHUE, MOJICIb, U3MEPEHHE.

Mamemamuxa: peuwieHUEe CUCTEMbI YPABHEHUHM, TPUTOHOMETPHUECKHE
(YHKIIUU: CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOK/IECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MIPOU3BO/IHBIE 3JIEMEHTAPHBIX (PYHKUIHM, MPU3HAKKA TMOJI00Us TPEYroJIbHUKOB,
ompeeNeHUE IIOMAIU IOCKUX Guryp u oobéma Tei.

Buonocusi: »>nekTpudeckue SIBJIEHUS B JKUBOM TpUpojie, KojedaTelbHbIe
NBW)KCHHUS B )KUBOW MPHUPOJIE, ONTHYECKUE SIBJICHUS B KUBOW IPUPOJE, AEHCTBUE
pagualyy Ha KUBbIE OPTaHU3MBL.

Xumus: cTpoeHrnEe aTOMOB M MOJIEKYJ, KPUCTANIMUECKask CTPYKTYpa TBEPABIX
Tel, MEXaHM3Mbl O0Opa30BaHHUA KPUCTAUIMYCCKON pPEMIETKH, CHEKTPaIbHBIH
aHaJu3.



leocpaghusi: MarHuTHBIE TIOMIOCA 3€MJIM, 3alie’KM MarHUTHBIX PV,
doTochéMKA 3eMHOH MTOBEPXHOCTH, MPEACKA3aHUE 3eMIICTPSICCHU .

Texnonocus: NVHUM DJIEKTpONEpeiad, TeHepaTop MEPEMEHHOrO TOKa,
3JIEKTPOABUTaTElb, WHIAYKLIMOHHAS II€Yb, paaap, paguonpuEMHHMK, TEIEBU30D,
anteHHa, tenedon, CBU-meub, MPOCKIMOHHBIA armapar, BOJOKOHHAs OITHKA,
cotHeuHast OaTapesl.



IHNTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHHA IIPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «®DuU3MKa» Ha YpPOBHE CpPEIHEro OOUIEro
oOpa3oBaHus (0a30BbI YPOBEHB) JOHKHO OOCCIEYUTh MOCTHXKCHUE CICAYIOIINX
JTUYHOCTHBIX, METANPEIMETHBIX U MIPEAMETHBIX 00pa30BaTelIbHBIX PE3YyJIbTAaTOB.

JIMUHOCTHBLIE PE3YJIBTATHI

JIuuHOCTHBIE pe3yNbTaThl OCBOEHUsI yueOHOro npeamMera «Du3nkay J10IKHBI
OoTpaxkaTb TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCA
c(hOpPMUPOBAHHOM BHYTPEHHEH MMO3UIUEH JTUYHOCTH, CHCTEMON I[€HHOCTHBIX
OpUEHTAllUM, TO3UTHBHBIX BHYTPEHHUX  YOEKICHHUN, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM [EHHOCTSIM POCCUMCKOr0 OOIIECTBA, PACHIMPECHUE >KU3ZHECHHOTO
OMbITa U OMbITA JAEATEIBHOCTU B MPOLIECCE pealu3allii OCHOBHBIX HAIlpPaBJICHHUIA
BOCIIUTATENIbHOM IEATENbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIUTAHUA:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YUYAIONIErocs KaK aKTUBHOTO U
OTBETCTBECHHOTO YJICHA POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIICYEIOBEYECKUX TYMAaHUCTUYCCKUX U
JEMOKPAaTUYECKUX IIEHHOCTEH;

IFOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTH B MHTEPECAX I'PAXKIAHCKOIO
001ecTBa, y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIluM;

yMEHHE B3aUMO/IEHCTBOBATh C COIUANIBHBIMU MHCTUTYTAMHU B COOTBETCTBHUH C
uX QYHKIUSAMU U HA3HAYCHUECM;

TOTOBHOCTh K TYMaHUTaAPHOM U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) NaTPUOTHY€CKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCHICKOIH IpaKIaHCKON HUIEHTHYHOCTH,
[aTPUOTU3MA;

IEHHOCTHOE OTHONIEHHWE K TIOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3ITHUYECKOr O MOBEJICHHUS;

CIOCOOHOCTh OIIEHHWBATh CHUTYAIIMI0 M NPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTHUPYACH Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YMHCIIE B
JESTEIbHOCTH YYEHOI0;

OCO3HAHHME TUYHOTO BKJIAJa B IOCTPOCHHE YCTOMYHUBOrO OYAYIIETO;

4) 3¢cTeTHYECKOI0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAYYHOI'0 TBOPUYECTBA,
npucyniero Gu3n4eckoit Hayke;



S) TPyA0BOro BOCHIMTAHMS:

UHTEpEC K pa3luyHbiM cepaM MpoecCHOHANBHON NEATENbHOCTH, B TOM
YHCJie CBA3aHHBIM ¢ (DU3UKOM U TEXHUKOH, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymied mpodecCuu U pPeaTu30BbBIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(pU3HKY HA IPOTSKEHUH BCEH KU3HU;

6) 3K010rH4eCKOro BOCIIUTAHUS

c(hOPMHPOBAHHOCTh 3KOJIOITMUYECKOHW KYJIBTYPhI, OCO3HAHHE TJIO0ATBHOIO
XapaKTepa dKOJIOTHIECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIIEHHUE JICUCTBUI B OKPYKaIOUIEH Cpe/le HA OCHOBE
3HAHUS LENEH YCTOMYUBOTO pa3BUTHUS YEJIOBEUECTRA,

pacuIMpEeHUEe OMbITa JEATEIbHOCTH 3KOJIOTMYECKOM HaIpaBIeHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 TMO3HAHMS:

c(hOPMHPOBAHHOCTE MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UUCCKONU HAYKH;

OCO3HAHHME I[EHHOCTH HAy4YHOW JIeATebHOCTH, TOTOBHOCTH B TIpoliecce
U3ydeHus:  (U3MKH  OCYHIECTBJISITh  NPOEKTHYHD W HCCIIENOBATEILCKYIO
NEeSTENbHOCTh MHIUBUIYaJIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIe 1eiicCTBUS
ba3zoBble J1ornyecKue 1eicTBUA:
CaMOCTOATENLHO  (popMynUpOBaTH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccMarpuBaTh €€ BCECTOPOHHE;
OMpEIeNATh IEJIU JeATeIbHOCTH, 3aJlaBaTh MapamMeTpbl W KPHUTEPUH HX
JIOCTHXKECHUS
BBISIBJISITH ~ 3aKOHOMEPHOCTH M [POTHUBOPEUMST B  paccMaTpUBAEMBbIX
(uU3UYECKUX SBICHUAX;
pazpabarbiBaTh IUIAH PELICHHS MPOOJIEMBbl C YYETOM aHAIU3ad MMEIOIINXCS
MaTepUaIbHBIX U HEMAaTepHUaAIIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTUBHI B JIEATEILHOCTh, OLIEHUBATHL COOTBETCTBUE PE3YIILTATOB
LEJSIM, OLIEHUBATH PUCKH IMOCIEACTBHI JIESITEIILHOCTH;
KOOPJUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUAX  PEAJbHOIO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOI'O B3aUMO/1I€UCTBUS;
pa3BUBATh KPEATUBHOC MBINJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIEM.
Ba3zoBble ucciaenoBarebCcKne eliCTBUS
BJIAJICTh HAYYHOM TEPMUHOJOTHUEH, KIIIOYEBBIMHU MOHATHUAMH U METOAAMU
(du3zuyecKoi HAYKH;



BJIQJIETh HABBIKAMH Y4eOHO-HUCCIISIOBATENILCKONH M MPOCKTHOM JIeATeIbHOCTH
B 00nacTu (PU3MKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY IMOUCKY
METOJI0B pELIEHHs 3ajau (PU3MYECKOrO COJEpPKaHUs, MPUMEHEHHIO Pa3JIMYHBIX
METO/IOB MMO3HAHUS,

BIQJCTh BHAAMH JEATCILHOCTH MO TOJYYCHUIO HOBOrO 3HAHMS, €ro
UHTEpIpeTalnuy, Mnpeodpa3oBaHU0 M MNPUMEHEHUI0 B Pa3IMYHBIX Y4eOHBIX
CUTYaIMsIX, B TOM YHUCJIC TIPU CO3/ITaHUU YU4E€OHBIX MMPOCKTOB B 0071aCTH (PUUKH;

BBISBISITE [IPUYMHHO-CIEICTBEHHBIE CBSI3M W aKTyalW3UpOBaTh 3ajauy,
BBIIBUTATh TUNOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI IS JI0Ka3aTesbCTBA
CBOMX YTBEPKJICHHH, 3a/1aBaTh IMapaMeTpbl U KPUTEPUU PEIICHHS;

AQHAIM3UPOBATH TIOJMYYCHHBIC B XOAEC PpELICHUSA 3a7a4d  PEe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3MPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSAX;

cTaBUTh U (opMynupoBaTh COOCTBEHHBIC 3aJaydl B 00pa30BaTEIbHOM
JeSITENBHOCTH, B TOM YHCIIE TIPU U3YUYEeHUHU (DU3HKH;

JIaBaTh OIICHKY HOBBIM CUTYAIUsAM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWsI 10 (U3MKE B MPAKTUYECKYHD 00JIacTh
KHU3HEJEATEIIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BbIJIBUTATh HOBBIE MJIEH, MPE/TIaraTh OPUTMHAIBHBIE TOIXO0/Ibl U PEILIECHHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINUE aJTbTCPHATUBHBIC PCIICHHUS.

Pabora ¢ ungopmanueii:

BJIAJICTh HABBIKAMH MOJTY4YeHUs MHOOpMAIUK (PU3UYECKOrO COACpIKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEJILHO OCYIIECTBJISATH TOUCK, aHaJIM3,
CUCTEMATHU3AIIMI0 U HHTEPIpEeTanuio WHPOPMAIMH PA3TUYHBIX BHUJOB H (HOpM
MPE/ICTABIICHUS;

OLIEHUBATH JJOCTOBEPHOCTH MH(POPMAIIUH;

UCIIONIb30BaTh  CpPEACTBA  MHGOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH B PEIIEHUH KOTHUTHUBHBIX, KOMMYHMKATHBHBIX U OpPraHU3allMOHHbBIX
3ama4 ¢ coOmojeHHeM TpeOOBaHMM HJPrOHOMHUKH, TEXHHUKH OE30MacHOCTH,
TUTUCHBI, PECYpPCOCOCPEeKEHMsS, TMPABOBBIX W ITHYECKUX HOPM, HOPM
uH(pOpMaIIMOHHON O€30MacHOCTH;

cO37aBaTh TEKCThI (PU3UYECKOrO COMACpKaHHA B pa3audHbIX ¢opMarax c
y4€TOM Ha3HaueHUsI MHOOPMAIUKU U 1IEJIEBOM ayUTOPUH, BHIOUPAsi ONTHMAIbHYIO
dbopMy mpencTaBaeHUS U BU3YaTU3AIUH.

KoMMyHHKaTHBHBIE YHHBepPCaJIbHbIe YUeOHbIe NelCTBHSA:
OCYIIECTBIATH OOIIECHUE HA YPOKaX (PU3UKH U BO BHEYPOUYHOIl IEATEIbHOCTH;
pacnmo3HaBaTh OPEANOCHUIKM  KOH(MIUKTHBIX CUTyallUd M CMAr4aTh
KOH(MITUKTHI;



pa3BEPHYTO U JIOTHYHO WU3JIaraTh CBOKO TOYKY 3PEHUSI C HCIIOIB30BaHHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HMCIOJB30BaTh MPEUMYILIECTBA KOMAH/HONH W WHIUBHMYaJILHON
paboThI;

BBIOMpPATh TEMATHKY M METOJbI COBMECTHBIX NEUCTBHI C Y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN Ka)0I0 YIEHA KOJUIEKTUBA;

OPUHUMATh 1M COBMECTHOM  JEATCNILHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JIEUCTBUsI 10 €€ JIOCTHXKEHHMIO: COCTaBJISITh IUIAH JICHCTBUH,
pacnpenensaTh poiu ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYKAAaTh pPE3YJIbTAaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4yeCTBO CBOECTO BKJIala U KaXKIOTO Y4YaCTHHKA KOMAaHIbl B
001 pe3ysbTar 1o pa3padoTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHUBATh HJAEM C TO3UIMH HOBH3HBI,
OpPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TMMO3MTUBHOE CTPATETHYECKOE TIOBEJEHHE B Pa3IMYHBIX
CUTYaIMSIX, IPOSBIIATH TBOPYECTBO U BOOOpaKEHUE, ObITh HHUITUATUBHBIM.

PeryjsiTuBHbIE YHUBepPcaJbHbIE YUeOHbIe 1eiicTBUS
Camoopranuzanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENILHYIO JIEATEILHOCTh B 00JacTH
(GU3UKH W acTPOHOMHUU, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 3a/[aUH;

CaMOCTOSTEIILHO COCTABIIATH IUIAH DPEIICHUS PACUETHBIX U KAYECTBCHHBIX
3aJ1au, TUIaH BBIMIOJTHEHHS! TIPAKTUYECKOH PabOThI C YUYETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U NIPEIOYTEHHIH;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

pacuIMpsTh paMKu y4eOHOro MpeJMeTa Ha OCHOBE JIMUHBIX MPEATIOUTEHUH;

Jenath OCO3HAHHBIM BBIOOp, apryMEHTUPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTb 32 PEILIEHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaThH (POPMHUPOBAHUIO UM TPOSBICHHIO 3PYAUIMH B 00JacTH
(pM3MKH, TOCTOSIHHO MOBBIIATE CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOIHOHANbHBIH HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCHTb KOPPEKTHBBI B JIESATEIbHOCTD,
OIICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIQJIETh  HABBIKAMHM  TI03HABAaTENbHOM  pedUIieKCUU  KaKk  OCO3HaHUs
COBEPIIACMBIX JICUCTBUM M MBICTUTEIBHBIX TPOIECCOB, WX pE3YyIbTaTOB H
OCHOBaHHIA;

UCIIONIb30BaTh MPUEMBI pedICKCUH JJI1 OLECHKH CUTYalliH, BIOOpa BEPHOTO
peIlICHHUS;



YMETh OIEHMBATh PUCKH M CBOEBPEMEHHO NPUHUMATH PEIIEHHS MO0 HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX T[PH aHaJIu3e pPe3yJibTaToB
NeSATEIbHOCTH;

IPUHUMATh CeOs1, TOHUMAas CBOM HEIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apPryMEHTBI JPYTHX T[PH aHAJIW3e pPe3yJibTaToB
NeSATEIbHOCTH;

NPHU3HABATH CBOE MPABO U MPABO JIPYIUX Ha OLIUOKH.

B mporiiecce AOCTHXECHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUS IMPOrPaMMBbI
no Qu3Mke s YpOBHSA CpeAHero oOmero oOpa3zoBaHus y oOydarouuxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEIUICKT, MpEInoIaratomui
c(hOpMHUPOBAHHOCTh:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAIBHOE
COCTOSIHHME, BUACTh HANPABJICHUS Pa3BUTHSA COOCTBEHHOH dMOIMOHAIBHOU Cephl,
OBITH YBEpPEHHBIM B cele;

CcaMOpPEryJIMPOBaHMs, BKIIIOYAIONICTO CAMOKOHTPOJb, YMCHHE MNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJACHHE, CIIOCOOHOCTH aJanTHPOBATBCA K
IMOIMOHAJILHBIM U3MEHEHHSIM U TIPOSIBJISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKJIIOYAIOIICH CTPEMJICHHE K JTOCTHXKCHHUIO LICIH H
yCIrexy, ONTHMH3M, HHUIMATHBHOCTb, YMEHHE JICHCTBOBATH HMCXOJs M3 CBOUX
BO3MOXKHOCTEH;

IMITATHH, BKIIOYAOIIEH ClIOCOOHOCTh MOHMMATh 3MOIMOHAIBLHOE COCTOSHHE
IPYTUX, YYUTBIBATH €r0 TNPHU OCYIISCTBICHMM OOIICHUSA, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKITFOYAIOIIMX CIOCOOHOCTH BBICTPAUBATh OTHOIICHHUSI
C IPYTUMHU JIIOJIbMH, 3a00TUTHCS, POSBIIATH HHTEPEC U pa3peliaTh KOHOIUKTHL.

NPEAMETHBIE PE3YJIBTATDBI

K koniy oOydenuss B 10 kjacce mpeaMeTHbie pe3yabTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD Y 00YUAIOLIUXCS YMEHMI:

JIEMOHCTPUPOBATH Ha MpUMeEpax poiib U MecTO (PU3UKKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHpPA, B PA3BUTHUM COBPEMEHHOH TEXHUKH M
TEXHOJIOTHH, B TPAKTHYECKOM JEATEILHOCTH JIFO/IEH;

YUUTHIBATh TPaHUIBl MPUMCHCHHUS W3YYCHHBIX (DUIMYECKUX MOJENCii:
MaTepHalibHasi TOYKa, MHEpIUAIbHAS CUCTeMa OTcuéra, abCOIMIOTHO TBEPAOE TEIO,
WJCabHBIN ra3, MOJIEIHU CTPOCHHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEN, TOYCYHBIN
JIEKTPUUECKHH 3apsi/l PU pelleHnH (PU3UYECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBJICHUS (MPOIECCh) M OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJCKYISPHO-KMHETHYECKOM TEOPUH CTPOCHUS BEIECTBA W



JEKTPOJAMHAMUKHU:  PAaBHOMEPHOE W PABHOYCKOPEHHOE  MPSMOJIMHENHOE
NBIKEHUE, CBOOOMHOE TMaJeHUE TeJl, JBWKCHHE I10 OKPY)KHOCTH, HHEPIIHS,
B3auMojielicTeue Tel, 1udPy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOSHHE KHJIKOCTEH
U TBEPABIX TEJl, U3MEHEHHE 00BEMA TE P HArpeBaHUU (OXJIAKIACHUH ), TETIOBOE
paBHOBECHE, MCMApECHHUE, KOHIEHCAlUA, IUIaBICHUE, KPUCTAJUTU3AlMs, KUIICHUC,
BJIQYKHOCTh BO3/1yXa, MIOBBIIIEHHUE JABJIEHUS T'a3a MPHU €ro HarpeBaHUU B 3aKPBITOM
cocylle, CBSi3b MEXKAYy T[apaMeTpaMH COCTOSHHMSI Tra3a B M30IpoIlleccax,
JIEKTPU3AIUS T, B3aUMOJICHCTBUE 3aPs/IOB;

OMHCHIBATh MEXAHUYECKOE IBIKCHUE, UCTONB3YS (U3UYECKUE BEITMYHUHBI:
KOOpJIMHATa, NYyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, Cuia,
UMITYJIbC TeJa, KUHETUYECKas DHEPrusi, MOTCHIUATbHAS DYHEPIrUd, MEXaHU4YecKas
pabora, MeXaHWUYecKasi MOIIHOCTh, TMPU ONHCAHUH TPABHIBHO TPAKTOBATh
(pU3MYECKUI CMBICH MCIOIB3YEMbIX BEIMYMH, MX OOO3HAYE€HHUS M E€IUHUIBI,
HaXOoJuTh (OPMYJIbI, CBA3BIBAIONIME JAHHYI (PU3MYECKYIO BETUYUHY C APYTUMH
BEJTUYMHAMU;

OMKCHIBATh M3YYCHHBLIC TEIJIOBBIE CBOMCTBA TEl W TEIUIOBBIC SIBJICHUA,
UCTIOJNIb3YS  (PU3MYECKHE BEJIMYMHBI: JIABJICHHME Ta3a, TeMmIeparypa, CpeaHsis
KHHETHYECKasl SHEPTUsl XaOTHUECKOTO JBHIKEHHSI MOJIEKYJ, CpPeIHEeKBaApaTHUHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padora rasa,
KO3 (PUIIMEHT 1OJIE3HOrO JIEHCTBHSI TEIJIOBOrO JIBUTATENsl; MPU  OIMHMCAHHMH
MPaBWIbHO TPAKTOBaTh (DU3MYECKUI CMBICT HCHONb3YEMBIX BEIHUYHMH, UX
0003HAuUEHUs] W EIWHHIBI, HAXOJUTh (OPMYJIBI, CBSI3bIBAIOLIME JAHHYIO
(U3UYECKYI0 BEIMYUHY C IPYTUMHU BETUYHHAM;

OITUCBIBATh U3YUYEHHBIE AIEKTPUUECKHE CBOMCTBA BEILECTBA U DJIEKTPUUECKHE
SBJIEHUSI (TIPOLECCHI), UCTIONB3Ysl (PU3UUECKUE BEIMUYMHBI: 3JIEKTPUUYECKUN 3apsj,
ANEKTPUYECKOE TOJIE, HANPSKEHHOCTD MO, TOTEHIMAM, Pa3HOCTh MOTEHIIMAIIOB;
IpY  ONMWCAHUM TPABUILHO TPAKTOBaTh (PU3UYECKUH CMBICT HCIOIb3YEeMbIX
BEIUYMH, MX OOO3HAYEHUS U COUHUIBI; YKa3blBaTh (DOPMYIbI, CBSA3BIBAIOIIME
JNAHHYI0 (PU3MYUECKYIO BEIMUYUHY C JIPYTUMH BEJIMYUHAMU;

AHATM3UPOBATh (PU3UYECKHUE TMPOIIECCHl U SBJICHUSA, UCIIONb3YS (PU3MYCCKHE
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHOro tarorenus, I, II u Il 3akonsr HeroToHa,
3aKOH COXPAaHEHUsT MEXaHMYECKOM »JHEpPruu, 3aKOH COXpPaHEHHMS HMIIyJibCa,
MPUHIMI CYMEPIO3ULIMA CUJI, TPHUHIIUI PABHOMPABHS HHEPIHMAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYISIPHO-KMHETHUECKYI0 TEOPHI0 CTPOEHHS BELIECTBA, Ta30BbIE
3aKOHBI, CBS3b CPEAHEN KMHETMYECKOW YHEPIHUU TEIUIOBOIO JABMIKEHUSI MOIIEKYI C
a0CONFOTHOM TeMmnepaTypoi, MepBbIi 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPaHEHUs
ANEKTPUYECKOr0 3apAna, 3akoH Kynona, mpu 5TOM pa3nuyaTh CIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAKCHHE M YCIOBHS (TPaHUIBL,
00J1aCcTH) MPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIE NPHHIMUIIBI  JIEUCTBUSI MalllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3ivyaTh YCIOBHUA UX OE30MACHOTO HCIOJIb30BAHUS B
TTOBCE/ITHEBHOM KU3HU;

BBITIOJIHATD DKCIIEPUMEHTBI TI0 MCCICIOBAHUI0 (U3UYECKMX SBJICHUH U
MPOLIECCOB C HCIOJB30BAHUEM NPSIMBIX U KOCBEHHBIX H3MEPEHHH, MPU HTOM
GopMynupoBaTh pobiemMy/3agauy W THIOTE3y Y4eOHOro 3SKCIEpHMEHTa,
coOUpaTh YCTAaHOBKY M3 MPEIIOKEHHOTO O0OpYHOBaHUSA, MPOBOJIUTH OMNBIT H
(GopMyITHPOBATH BBIBOIBL;

OCYIIECTBIATh MPAMbIC M KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
3TOM BBIOMpPATh ONTUMAJBHBIH CMOCOO HM3MEPEHHS M HCIOJIb30BATHh HM3BECTHBIE
METO/bI OLIEHKU MOTPENTHOCTENH U3MEPEHUI;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3MUECKHUMHM  BEJIIMYMHAMHU  C
UCIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(duKcUpoBaTh PE3YIbTATHl TMOJYYCHHOW 3aBUCUMOCTH (U3UYECKHX BEIUYUH B
BUJIE Ta0JIUI ¥ TpaHUKOB, JIeNIaTh BHIBOJIBI 11O PE3y/IbTaTaM HCCIIE[OBAHUS;

coOmroaTh mpaBuia 0€30MacHOro TpyAa MpH MPOBEICHUH UCCICIOBAHUN B
pamMKax ydyeOHOro 3KCIEPUMEHTA, Y4eOHO-MCCIIEN0BATEIbCKON M TNPOEKTHON
JESITENbHOCTH C MCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOUCTB M 1abOpaTopHOro
00opynoBaHus;

pemiatb pacyéTHble 337aud € SBHO 33aJaHHOM (PU3MYECKOH MOJIENbIO,
UCIOJB3Yys (PM3MYECKUE 3aKOHBI U MIPUHIIUITEI, HA OCHOBE aHalIM3a YCJIOBHS 3a/a4yu
BBIOUpaTh (PU3UUECKYIO MOJEINb, BBIACNHATH (PU3HUYECKHUE BEITUYHHBI U (DOPMYIIBI,
HeoOXomuMbIe NI €€ pelIeHUs, MPOBOAUTh PacdyérTbl U OLICHUBATh PEaTbHOCTD
MOJIYUEHHOT0 3HAUYCHUS (PU3HMUECKON BETUUHHBI;

pelaTh KaueCTBEHHbIE 33/1aUl: BBICTPAUBATH JIOTHYECKH HEMPOTHUBOPEUHBYIO
IEMOYKY PACCYXKACHHUII ¢ OMOpOH Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
(duznueckue sIBIEHUS;

UCMIONIb30BaTh ~ MPU  PEHICHWH  y4eOHBIX  3a7a4y  COBPEMEHHbBIC
MH(OPMAIIMOHHBIE TEXHOJOTHH JUJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH
U TIPENICTaBICHUsA Y4eOHOU M HAYyYHO-TOMYISAPHOU MH(OpMANUU, MOJTYICHHOU U3
pa3IUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTyd4aeMyl0 HHPOPMAIIHUIO;

NPUBOJIUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apy0eKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSCHCHHE IMPOIIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIONIb30BaTh TEOPETHMYECKUE 3HAHMA MO (PU3MKE B MOBCEIHEBHOWU JKU3HU
Jutst o0ecriedeHus: 6e30MacHOCTU MpU 0OpalleHUuH ¢ TpUOOpaMH U TEXHUYECKHUMH
yCTpPOICTBAMU, JUIsI COXPAHEHUS 37I0POBbS U COONIOACHHUSA HOPM JKOJIOTHYECKOTrO
MOBEICHUA B OKPYXKAIOIIEH CPELE;



paboTath B TpyNIie C BBIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBATh padOTy TPYMONblL, PAIMOHAIBHO paclpeneiiaTh OO0A3aHHOCTH WU
TUTAHUPOBATD JICATEIILHOCTh B HECTAH/IAPTHBIX CUTYAIUsX, aJ[EKBATHO OlEHUBATH
BKJIQJl K&JKJIOTO M3 YYACTHUKOB IPYIINEI B PEIICHUE pacCMaTPUBAEMO POOIEeMBI.

K koniy oOyuenuss B 11 kjacce mpeaMeTHbie pe3yabTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD Y 00YUAIOLIUXCS YMEHMI:

JICMOHCTPUPOBATh HAa MPUMEPAaX poiab U MECTO (PU3MKH B (DOPMUPOBAHHH
COBPEMEHHOM HAy4YHOW KapTUHBI MHpPA, B PA3BUTHUM COBPEMEHHOH TEXHUKH M
TEXHOJIOTHH, B IMPAKTUYECKON ACATENbHOCTH JIOACH, LEIOCTHOCTh M €IUHCTBO
(u3MUecKON KapTHHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMCHCHHUS W3YYCHHBIX (DUIMYECKUX MOJENCii:
TOYEUHBIN JIEKTPUUECKUH 3apsl, JIyd CBETA, TOUCUHBIM UCTOYHUK CBETA, sIepHas
MOJIeNIb aTOMa, HYKJIOHHAsi MOJI€Jb aTOMHOIO sijpa NpH PelIeHUH (PU3UYECKUX
3a/1ad;

pacno3HaBaTh (U3MUECKUE SIBIEHUS (MPOLECChl) U OOBSICHSITH UX HA OCHOBE
3aKOHOB DJICKTPOJUHAMUKHM U KBAHTOBON (PU3UKH: DJICKTPUYECKAs MPOBOIUMOCTb,
TEILUIOBOE, CBETOBOE, XMMHUUYECKOE, MArHUTHOE JEHCTBHUS TOKA, B3aHUMOEHCTBUE
MarHuTOB, 3JIEKTPOMArHUTHAs MWHAYKIMS, JICHCTBHE MArHUTHOIO TIONs Ha
MPOBOJHUK C TOKOM M JBWKYIIMKICS 3apsl, SJICKTPOMAarHUTHBIC KoJicOaHUA U
BOJIHBI, TPSIMOJIMHEMHOE pacHpOCTPAHEHHE CBETa, OTPaXXKEHUE, IPEIOMIICHHE,
uHTepdepeHnus, audpakuus W TOJAApU3alMi  CBETa, JUCIEPCUS  CBETAa,
¢doroanekrpuueckuii 3pdext (horoaddexr), cReToBOE JaBIeHHE, BOSHUKHOBEHUE
JUHEHYaTOro CHEeKTpa aroMa BOAOpOAa, €CTECTBEHHAas M HCKYCCTBEHHAs
PaJIMOAKTUBHOCT;

OMKCHIBATh M3YYEHHbIE CBOMCTBA BEIIECTBAa (IJIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHUE,  DICKTPUYECKYI0  TMPOBOJAUMOCTh  PA3IMYHBIX  Cped) |
ANEKTPOMArHUTHBIE SIBJIEHUs (MIPOLIECCHI), HUCIHONb3Yysd (PU3UUECKUEe BEITHUUHBI:
ANEKTPUYECKUI 3apsij, CUjla TOKa, SJEKTPUUECKOE HAIPSIKEHHUE, SICKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBUKYIAs cuia, paboTa Toka,
MHIYKIMST MarHUTHOro mnons, cuna Ammnepa, cuwia JlopeHua, WHIYKTUBHOCTh
KaTYILIKH, SHEPrusi 2JEKTPUYECKOr0 M MArHUTHOTO IOJIEH, Mepuod M dYacToTa
KosiebaHuii B KoyieDaTeNbHOM KOHTYpe, 3apsii M CHUjla TOKa B Ipollecce
FapMOHUYECKUX DIICKTPOMArHUTHBIX KojJeOaHuil, (OKYCHOE pacCTOAHHE W
ONTHYECKAs] CHJIA JIMH3bI, NMPH OMHUCAHWM MPABWIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI HCIIOJNB3YEMBIX BEJIUYUH, MX O003HAYCHHS W €IHHUIIBI, YKa3bIBATh
(opMyJibl, CBSI3bIBAIONIME [JAHHYI0 (DU3MYECKYIO BEJIMYHHY C JIPYTUMHU
BEITUYMHAMH;

OMHUCHIBATh M3YUYCHHBIE KBAHTOBBIC SIBJICHHUA U TPOLECCH], HCIIOIb3Ys
(¢u3MUecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H



4yacToTa CBETa, YHEPTUsl U UMITYJIbC (DOTOHA, EPHO/] MOTypacnaiga, IHEPrUs CBS3H
aTOMHBIX S7€p, TPU OMUCAHWU TMPABUIBHO TPAKTOBATh (DU3HUUECKUNA CMBICT
UCIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYEHUs M €UHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBA3BIBAIOIIME [AHHYI0 (DU3MYECKYI0 BEIMYMHY C JPYITMMH BEIHMYHMHAMH,
BBIYHCIIATH 3HaYCHHUE (DU3UYECKOI BEIIMUMHBI;

AHAIM3UPOBATH (PU3UYECKHE MPOIIECCHl U SIBJIEHUS, MCIONb3Yysa (pusnyeckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MMOCIEI0BATEILHOTO U MapalIeIbHOTO
COE/IMHEHHUSI TPOBOJAHUKOB, 3akoH Jlxoyns—JleHua, 3aKkoH 3JIEKTPOMArHUTHOM
WHAYKIUHY, 3aKOH MPSAMOIUHEHHOr0 PaclpOCTPAHCHUS CBETA, 3aKOHBI OTPAXKCHUS
CBeTa, 3aKOHBI MPEIOMJICHUS CBeTa, ypaBHeHHE DiHIuTeiHa st Gorodddekra,
3aKOH COXPAaHCHMS JHEPrUM, 3aKOH COXPAHCHUS HMMIYJIbCa, 3aKOH COXpPaHCHUS
WIEKTPUUYECKOT0 3aps/ia, 3aKOH COXPaHEHHs] MacCOBOro 4ucia, roctyiarsl bopa,
3aKOH PaJIMOaKTUBHOIO PacIiajia, MPU 3TOM Pa3jinuvaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €r0 MAaTeMaTHYEeCKOEC BBIPAKCHUE U YCJIOBHUA (IpaHHIlbI, 00JIACTH)
MPUMEHUMOCTH;

OTpEAENATh HAIIPABICHUE BEKTOPa UHAYKIIMM MarHUTHOTO IOJIsI IPOBOJHUKA
C TOKOM, cWiIbl Amnepa u cuiibl Jlopenia;

CTPOMTh W OIUCHIBAaTh M300paK€HUE, CO37AaBacMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JTMH30M;

BBIMOJHATh 3KCIEPUMEHTBHI 0 HCCIESOBAaHUIO (DU3HUUECKUX SIBIEHUH U
MPOLIECCOB C HCIOJB30BAHMEM TMPSIMBIX W KOCBEHHBIX H3MEPCHMI: MPU ITOM
GopMynupoBaTh pobiemMy/3agauy W THIOTE3y Y4eOHOro 3SKCIEpHMEHTa,
coOUpaTh YCTAaHOBKY M3 MPEIIOKEHHOTO O0OpYHOBaHUSA, MPOBOJIUTH OMNBIT H
(GopMyITHPOBATH BHIBOJIBL;

OCYILIECTBIISATh MPSAMBIE U KOCBEHHBIE U3MEPEHUs] (PU3UUECKUX BEIUYUH, MIPH
ATOM BBIOMPATh ONTUMAJBHBIA CIMOCOO M3MEPEHHUS M MCIOIb30BATH HM3BECTHBIC
METO/Ibl OLIEHKH MOrPEIIHOCTEH U3MEPEHHI;

UCCIICIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIMYUH C HCIIOIb30BAHUEM
NpSIMBIX HM3MEPEHHIl: MpPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHUPOBATH
pE3yNbTAThl MONYYCHHOM 3aBHCHUMOCTH (PU3UYECKUX BEIUYUH B BUAC TaOIHIl U
rpaduKoOB, NeTaTh BEIBOMBI IO PE3YIbTAaTaM HCCICIOBAHUS;

coOroaTh npapuia 0e30MacHOro TpyjAa MpH MPOBEJICHUH UCCIIEI0BAHUN B
pamMKax y4eOHOrO DJKCIEPUMEHTA, Y4eOHO-HCCIEIOBATENbCKON M TPOCKTHON
JESITENFHOCTH C HCIOJIB30BAaHHEM H3MEPHUTENBHBIX YCTPOWUCTB M 1ab0paToOpHOTro
00opynoBaHus;

pemiatb pacyéTHble 337aud € SBHO 33aJaHHOM (PU3MYECKOH MOJIENbIO,
UCIOJB3Yys (DM3MUYECKUE 3aKOHBI U MIPUHIIUITEI, HA OCHOBE aHaIM3a YCJIOBUA 3aa4H
BBIOMPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3UYECKUE BETUYUHBI U (POPMYIIBI,



HEoOXOoAuMbIE JUIsl €€ pellieHusi, MPOBOAUTh PACUYEThl M OLEHUBATh PEAbHOCTD
MOJY4EHHOTO 3HAYCHUS (HU3UYCCKOM BETUUUHBI,

pelaTh KaueCTBEHHBIC 3a/1aU: BEICTPAUBATE JJOTHUECKH HEIPOTHBOPEUHBYIO
IEMOYKY PACCYXKACHHUII C OMOpPOM Ha H3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
buznUecKue SBICHUS;

UCTIONIb30BaTh  MPU  pPElIeHWH  ydyeOHBIX  3a7a4  COBPEMEHHbIE
UH(GOPMAIMOHHBIC TEXHOJIOTUU )il TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIMH
U TIpeJicTaBlieHust y4eOHOH W HAyYHO-TIOMYJISIPHOM MH(OpMAIUU, TTOYIeHHOH U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHATM3UPOBAThH MOIy4aeMyl0 HHQOPMAIIHIO;

OOBACHATH MPUHIUILI ACHCTBUS MAaIlHH, NPHOOPOB M TEXHHYECKHUX
YCTPOWCTB, pa3indaTh YCJIOBUS MX OE30MAaCHOTO MCIIOIb30BAHUS B MOBCEIHEBHOM
KHU3HU;

NPUBOJIUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHEC HAyKH, B OOBACHEHHEC IPOLIECCOB OKPYKAIOIICTO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIOIb30BaTh TEOPETHUUCCKUE 3HAHUA MO (U3MKE B MOBCEAHCBHOWU JKU3HH
Jutst o0ecriedeHus: 6e30MacHOCTU MpU 0OpalleHUuH ¢ TpUOOpaMH U TEXHUYECKHUMH
yCTPOMCTBAMU, JUISl COXPAHEHUS 3/I0POBbSI U COOJIFOJICHUS HOPM 3KOJIOTHYECKOro
MOBEICHUA B OKPYXKAIOIIEH CPELE;

paborarh B TpyNIle C BBINOJHEHHEM PA3JIMUYHBIX COIHAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TpYyIMIbl, PalMOHAIBLHO paclpeAciaiaTh O0A3aHHOCTH H
IUIAHKPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CHUTYAIlMAX, aJeKBaTHO OIEHUBAThH
BKJIAJ] KXKJIOTO U3 YYaCTHUKOB I'PYIIBI B PEHICHUE PACCMATPUBAEMOM MPOOIIEMBI.



TEMATUYECKOE IINTAHUPOBAHHUE
10 KUITACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaunmeHoBaHHe pa3aeioB H TEM nudposbIe
Ne n/m P Kontpoasnsie  IIpakTnuyeckue (wpp )
MporpaMmel Bceero obpa3oBaTe/IbHbIE
paéoThI padoThbI
pecypchl
Paznen 1. PU3UKA H METO/Ibl HAYUYHOI'O IO3HAHMU S
1.1 duzrka 1 MeTOAbl HAYYHOTr' 0 MO3HAHUA 2 Bubmiorexa LOK
' /b HayH htps://m.eds0o.ru/7f41bf72
HToro mo pazmemy 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmrorexa LIOK
https://m.edsoo.rw/7141bf72
29 JunavmKa 7 bubmuorexa LIOK
https://m.edsoo.ru/7f41bf72
2.3 3aK0HBI COXPAHCHHSA B MEXAHUKE 6 1 1 bubmmorexa [OK
' P https://m.edso0o.r/7f41bf72
Hroro no pasgeny 18

Paznen 3. MOJIEKYJISIPHAST ®U3UKA 1 TEPMOJTWHAMHAKA

31 OCHOBBI MOJIEK YIS PHO-KHHETHYECKOM 9 | bubimmoreka IIOK
) TEOPUH https://m.edsoo.r/7f41bf72
budmoreka LHOK
3.2 0 10 1
CHOBRL TEpMOAFHaMiEe https://m_edsoo.ru/7f41bf72
13 ArperaTtHsle COCTOSHHS BELIECTBA. 5 bubmuorexa LIOK

®a30BEIC MMEPEXOIbI

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




Hroro no pasgeny

24

Paznen 4. JIEKTPOJIUMHAMHKA

4 dnexpoctaria 10 o e L2
42 ITocTosHHBIH AeKTpUYecKuil TOK. TOKH B 12 bubmuorexa LIOK
PA3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




11 KJIACC

Konnyecrso yacos DJIEKTPOHHBIE
HaumMeHnoBaHue pa3ie/ioB H TeM nu(poBbLIE
Ne ni/mn P Koutpoabnbie | IlpakTHyeckue (udpp )
NnporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoTnbl padoTsl
pecypcesl
Paznen 1. JIEKTPOJUHAMUKA
11 MarnuTHoe noJie. DJIeKTPOMArHUTHAs 1 | 3 bubnuoreka IIOK
) HHTYKIAS https://m.edsoo.ru/7f41c97¢
Hroro no pasgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHYECKHE H INEKTPOMArHUTHBIE 9 ) bubnuoreka IIOK
) KoneOaHus https://m.edsoo.ru/7f41¢97¢c
29 Mexanudeckue H MeKTPOMarHUTHEIE 5 1 bubnunorexa [JOK
’ BOJIHEI https://m.edsoo.ru/7f41c97¢
73 Omrmuka 10 3 butimorexa [JOK
https://m.edsoo.ru/7141¢97¢
Htoro no pazneny 24

Pazgen 3. OCHOBBI CHELIUAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH

31 OCHOBBI cHIeIHAIBHON TEOPUH 4 | bubnunoreka IJOK
) OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DI1eMEHTEI KBAHTOBOH OIITHKH 6 bubmorexa LIOK
) eme OBOM O https://m.edsoo.ru/7f41c97¢
4.2 CtpocHue atoma 4 bubnuorerxa 1HOK




https://m.edsoo.ru/7f41¢97¢

43 ATOMHOE 5]1pO

butmunorexa LIOK
https://m.edsoo.ru/7f41c97¢

Hroro no paszneny

15

Pa3znen S. IJIEMEHTbBI ACTPOHOMHUH U ACTPO®PU3UKH

5.1 DIeMeHTHI aCTPOHOMHUH U acTPOH3UKU 7 bubamorexa [IOK
https://m.edsoo.ru/7f41¢c97c

Hroro no paszneny 7
Paznen 6. OBOBLIAIOUEE IOBTOPEHUE

6.1 Oo6o0uraroniee MOBTOpEHNE 4 Eﬂ?ﬁif:;;gr?lfliﬂlﬂ'?c
Hroro no pasaeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 TTPOI'PAMME 68







INOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE

Ne Hdara uugposbie

Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero H3y4YeHusi | oOpa3oBaTeibHbIE

padoTbl padoThbI
pecypcbl
o — .
U3HKa — HayKa O MPUpoJe BuGmorexa LOK

Hayunbie METOIBI TO3HAHUS
OKpY:Kalollero Mupa

https://m.edsoo.ru/ff0c32e2

Ponb 1 mecTo pusuku B

) (OpMHPOBAHHUH COBPEMEHHO! 1 bubnuorexa LIOK
HAaY4YHOH KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOM JICATENbHOCTH JIHOJIeH
Mexanngyeckoe IBUKCHHUEC.

3 OTHOCUTEIBHOCTH MEXaHHUECKOTO 1 bubnmnorexa LIOK
nBuxkeHus. [lepemenienne, ckopocTs, https://m.edsoo.ru/ff0c3508
YCKOpCHHE

4 PaBHOMepHOE NpsAMONIMHEHHOE | bubnuorexa IIOK
JBUKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEeHHOE NIPAMOIIMHENHHOE 1 bubnmnorexa LIOK
JOBHXCHUEC https://m.edsoo.ru/ff0c372e

6 CrobOo/1HOE najieHne. YCKOpeHne | bubnuorexka IIOK
¢cBOOOHOTO MaJICHHS https://m.edsoo.r/ff0c39¢cc
KpuBonuHelinoe IBHKEHHE.

7 HI];I/I}KGHI/IE: MaTepiaﬂLHoﬁ TOYKH I10 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHnun otHOcUTensHOCTH [ anues. 1 bubnunoreka IIOK




HMuepunanbHbie CHCTEMBI OTCYETA.
Ilepaeiii 3akoH HeroToHA

https://m.edsoo.ru/ff0c3be]

Macca tena. Cuna. [Ipunmmmn

9 CYIEPIO3ULIMH cU1. BTOpoil 3aK0oH bubmorexa [IOK
. https:/m.edsoo.ru/ff0c3be8
HeroTona nns MatepuaiabHOM TOUKH

10 Tperuii 3axoH HeroroHa juist bubnuorexa IIOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3bed
3aKk0oH BCeMHPHOTO TaroTenus. Cumna

11 TskecT. [lepBas kocMuueckast bubmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTB

12 Cuna ynpyroctu. 3akon ['yka. Bec bubnuorexa IIOK
Tena https://m.edsoo.ru/ff0c3el 8
Cuna tpenus. Korxdduuuenr tpenus.

13 Cuna ZngOTHBHeI;th pH ,E[BIIE(GHHH bubmorexa [IOK

https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH MU ra3e
ITocTynaresbHOE M BpaIaTeIbHOE

14 IBHKEHHE a0COMOTHO TBEPAOIO Tea. bubnuorexka IIOK
MowmeHT cunsl. [Tnedo cunsl. Ycioeus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOrO Tena
Wmnynbsc MaTeprUanIbHOM TOUYKH,

15 CHUCTEMBI MaTepHANILHBIX TOYCK. bubnmnorexa LIOK
NMnynbe cumbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITybca. PeakTUBHOE IBHIKCHUE
PaboTta 1 MOITHOCTH CHJIEL

16 Kunernueckas sHeprus MatepualbHON bubnuorexa LIOK
Touku. Teopema 00 H3IMECHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOIT DJHEpTUN

17 [MoTennmansHas YHePrus. bubnunoreka IIOK




[loTeHumaneHas HEPrus ynpyro
1e(hOpMUPOBAHHOMN NPYKHUHBI.
[MorenumaneHas sHeprus Tesia BOIU3N
MIOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToTenumanpHbie U HEMTOTCHITHALHEIE
cuibl. CBs3b paboTHI
HEMOTCHIHATBHBIX CHJI C U3MEHEHHEM
MEXaHHYeCKOH YHePrUH CHCTEMBI TElL
3aK0H coOXpaHeHHUS MEXaHHUIECKOH
SHEPTUH

budnuoreka LHOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabora
«HccneoBanue cBsi3u pabOTHI CHITBI C
HU3MEHEHHEM MEXaHMYEeCKOH IHePruu
TeJld Ha NPUMEPe PACTSKEHHUS
PE3HHOBOTO KT'yTa

20

KonTposnbHas pabora no teme
«Kunemaruka. /lnHaMuKa. 3aK0OHBI
COXpaHCHUS B MCXaHUKC»

budnuoreka LHOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHHUA MOJIEKYIAPHO-
KHHETHYCCKOM Tcopuu. bpoyHoBCcKoe
nerkenue. Juddys3us

bubnmoreka IIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABHKEHUA H
B3aHMO/IEHCTBHS YaCTHIL BEIIECTBA.
Mopenu cTpoeHUA ra3oB, JKHAKOCTCH
M TBEPJBIX TEN

23

Macca monekyn. KommaectBo
BerecTna. [locTosnnas ABoraapo

24

Tennosoe pasHoBecue. Temneparypa
u e€ u3mepenue. lllkana remneparyp




enbcus

Wneansnsni rasz 8 MKT. OcHoBHOe

bubtnunoreka LHOK

25 ypaBHeHne MKT https://m.edsoo.ru/ff0cdtde
AOcontoTHas TeMrepaTtypa Kak Mepa

2% cpe/iHell KHHEeTHYeCKOH JHEePrHH bubnuorexa IIOK
JIBUZKEHHS MOJIEKYJ. YPaBHEHHE https://m.edsoo.ru/ff0c511e
Menneneera-Knaneiipona

27 3akon JlanpToHa. ['a30BEIC 3aKOHEI
JlaGopaTopHas pabora

73 «HMcenenoBanue 3aBUCHMOCTH MEKIY
rnapaMeTpaMu COCTOSHHS
Pa3pEKEHHOTO Ta3a»

29 H3omnpoiieccsl B HACATHEHOM Ta3e U UX bubtnunoreka LHOK
rpaduueckoe mpeacTaBIeHHe https://m.edsoo.ru/ff0c570e
BHuyTpeHHss sHeprus
TEPMOJAMHAMHYECKOH CUCTEMBI H

30 criocoOkI ¢€ m3MeHeHus. KomuaecTBo bubtnuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJTHOATOMHOTO HJIEaTbHOTO
rasa

31 Buael remuionepenaun bubmmorexa LIOK

https://m.edsoo.ru/ff0c5c36
YV enbHas TEIIIOEMKOCTE BELIECTBA.
32 KjﬂH‘IGCTBO TCIUIOTHI TIPH B bubmorexa [JOK
https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AanadbaTHeIi mporecc

13 [TepBelii 3aKOH TEPMOJMHAMHUKH U €0 bubnuorexa IIOK
MPUMEHEHHUE K H30TPOIIECCaM https://m.edsoo.ru/ff0cSefc

34 HeobpaTumocTs po1ieccoB B bubnmnorexa LIOK




npupojie. Bropoii 3akoH
TEPMOJUHAMHUKH

https://m.edsoo.ru/ff0c6230

Ipunmun geicteus u KI1J TernoBoi

bubtnuorexa [JOK

35
MaIIHHEBI https://m.edsoo.ru/ff0c600a
36 ukn Kapuo u ero KITJ{
37 DKOIIOTHYECKHUE TIPOOIIEMBI
TEIIOYHEPTETHKH
13 O6o06marmmit ypok «MonexkynspHas bubnuorexka IIOK
¢u3uka. OCHOBBI TEPMOJAMHAMHKH https://m.edsoo.ru/ff0c6938
Konrponasnasg pabora mo TeMe
39 ((MOT;)GK s HI;H ¢u3nka. OCHOBBI bubmorexa [IOK
yp ’ https://m.edsoo.ru/ff0c6as50
TEPMOTHHAMUKH
40 [TapooOpazoBaHue ¥ KOHJIEHCALUS. bubnuorexa IIOK
Hcnapenue n kunexnue https://m.edsoo.ru/ff0c63b6
AOlcomoTHas 1 OTHOCHTEIBHAS
41 BIIQXKHOCTE BO3aAyxa. HacEIeHHEIH bubmmorexa LIOK
Ayxd. B hitps://m.edsoo.ru/f0c64d8
nap
Teépnoe teno. Kpucrannmyeckue u
42 amop(HbIe Tena. AHU30TPOITHS bubnuorexa IIOK
CBOWCTB KpHCTaJUI0B. JKuaKue https://m.edsoo.ru/ff0c6510
kpucrauibl. COBpeMeHHbIE MaTepHATTbI
IImaBaenne U KpHUCTAJUIH3ALIHA.
P bubtnunoreka LHOK
43 VaenbHas TEILIOTA IIABICHUS.
https://m.edsoo.ru/ff0c6708
CybOnumarus
bubtnuorexa [JOK
44 YpaBHeHHE TEIUIOBOTO OanaHca
p https://m.edsoo.ru/ff0c6820
45 DnexTpusanus Tej. JIIeKTPUYeCKHit bubnuorexa IIOK

3apsaa. JIBa BUIA SJIEKTPHYECKHX

https://m.edsoo.ru/ff0cbbec




3aps10B

HpOBO,I[HPIKH, JTUBJICKTPHUKH H

46 MOIVIIPOBOIHHUKH. 3aKOH COXPAHEHHA bubmmorexa LIOK
YHpOBOA ) P https://m.edsoo.r/ff0c6bec
AICKTPHICCKOTO 3apsa
BsaumojelicTBue 3apsja0B. 3aK0H
47 Kynona. Todeunsrit I;Heﬁ HYeCKHit BuGmaorexa HOK
Y ’ P https://m.edsoo.ru/ff0c6eed
3aps
Hanps:KEHHOCTD 3IIEKTPUYECKOTO
48 oy, [IpuHIMn cynepno3unuu bubtnunoreka LHOK
3IEKTPHUECKUX ITonel. JInnun https://m.edsoo.ru/ff0c6df2
HANPSIKEHHOCTH
PaboTa cun 3MeKTpOCTaTHYECKOTO
49 nons. [Torernuan. Pasaocts Bubmoreka LIOK
' ’ https://m.edsoo.ru/ff0c6f00
MMOTEHIIHAIOB
IIpoBOMHHUKH M JHANECKTPHKH B
50 B.J'IF;KT OCTAaTHYECKOM nolee bubmorexa LIOK
P ’ https:/m.edsoo.ru/ff0c7018
JusnexTprudeckas MpOHUIIAEMOCTh
bubtnuorexa [JOK
51 DaekTpoéMrocTh. KoHjiencaro
P A P hitps://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTE ILIOCKOTO
52 KOH :gca'ro a. DHeprus 3apssKeHHOro bubmorexa OK
A pa. p p https://m.edsoo.ru/ff0c72¢0
KOHJIeHCaTOpa
53 Jlaboparopuas padota "H3mepenue
AIeKTPOEMKOCTH KOHIeHcaTopa"
[MpuHIMI neiicTBUS U IPUMEHEHHE
54 KOHJIEHCATOPOB, KOMMPOBAIBHOTO

anmapara, CTpyHHOro IpUHTEPA.
DneKTpocTaTHYECKAas 3aIlnTa.




3a3eMIIeHHe IEKTPONPHOOPOB

55

DIIEKTPUUYECKHH TOK, YCIIOBHS €T0
cyniectBoBanus. [10CTOAHHEIN TOK.
Cuna Toka. Hanpsoxenmue.
Comnportusnenne. 3akoH OMa 11
ydacTKa Ienu

56

ITocnenoarenbHOE, MapaielibHOE,
CMEMIAHHOE COEJIHHEHHE
IpoBOIHUKOB. JIabopaTopHas pabora
«M3y4eHHne cMENIaHHOTO COeIMHEHUS
PE3UCTOPOB»

0.5

bubnmoreka IIOK
https://m.edsoo.ru/ff0c74{0

57

58

PaboTa 1 MOIIHOCTD ANEKTPUIECKOTO
Toka. 3akoH J[xxoymns-Jlenma

3akon Oma Juis NOJHOM (3aMKHYTOM )
anexkTpudeckoi nenu. Koporkoe
3aMbikaHHe. JlaboparopHas pabora
«M3mepenne 3/IC UCTOYHHKA TOKA U
€0 BHYTPCHHETO COIIPOTHBICHUS»

0.5

budnuoreka LHOK
https://m.edsoo.ru/ff0c7838

bubnmoreka IIOK
https://m.edsoo.ru/ff0c7ael)

59

DIEKTPOHHAs MPOBOAHMOCTb TBEP/bIX
METaJlIOB. 3aBUCHMOCTD
COIIPOTHBIICHHS META/IIOB OT
temneparypbl. CBepXIPOBOIMMOCTb

60

DICKTPUUECKHUH TOK B BaKyyMe.
CpoiicTBa 3MEKTPOHHBIX TYIKOB

61

TMonynpoBoIHUKK, UX COOCTBEHHAS U

IpUMecHast MpoBoMMOCTh. CBOMCTBA
p—n-nepexona. [lonynpoBoIHUKOBEIC
pHOOpBI

budnuoreka LHOK
https://m.edsoo.ru/ff0c84ae




DIEKTPUYECKHI TOK B paCTBOPAxX

& pacIulaBax eKTPOIUTOB. | bubnuorexa IIOK
DNEeKTPOIMTUYECKAS JIMCCOIUAIIHS. https://m.edsoo.ru/ff0c82ba
DIEKTPOIHN3
DAEKTpUUECKHUH TOK B rasax.

63 CaMOCTOATENBHEIH U ) bubmunorexa LIOK
HECAaMOCTOATENIbHBIN pa3psa. Monnus. https://m.edsoo.ru/ff0c84ae
[Ima3zma
DIeKTpuyYecKre Mprudopsl 1

64 YCTPOMCTBA U MX ITPAKTHUECKOE | bubnuorexa IIOK
npuMeHenue. [IpaBuna TeXHHKH https://m.edsoo.ru/ff0c86fc
Oe3omacHoCcTH

65 O06o00maromuii ypok ) bubmuotexa LHOK
«DNEKTPOIUHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTposnbHas pabora no teme
«2nekrpocratuka. [locTosTHHBIN

66 JeKTpuYecKuil ToK. Toku B | bubnuorexa IIOK
pa3MHUHLIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
IpoBepouHas paboTa Npu NpoBeIeHUH
Ha OyMa)KHOM HOCHTEJNe

67 Pesepsubiii ypok. Kontponpnas 1 bubnuorexka IIOK
pabota no Teme "DieKTpoAMHAMHKA" https://m.edsoo.ru/ff0c8c56

63 Pesepsurlit ypok. O6o0mIaromumii ypok 1 bubnuorexka IIOK

o temam 10 kmacca

https://m.edsoo.ru/ff0c8f6e

OBHIEE KOJIMYECTBO YACOB TIO
I[TPOTPAMME

68




11 KJIACC

KosnyecrBo yacon DJIEKTPOHHbIE
0
‘:;ﬂ Tema ypoka Beero Kontpoabuble | IlpakTuyeckue ﬂ:;:eﬂllﬂ :g;)l;[:;zzl:enbnme
padoTsbl padoTsl pecypesI
[locTosTHHBIC MATHUTHI H UX

1 B3auMoaeiicTBHe. MaruuTHoe II0J¢. 1 butnunoreka LIOK
BekTop maruutHoi HHAYKIWA. JIHHHH https://m.edsoo.ru/ff0c9778
MarHUTHOH MHJTYKI[UU
MarsnuTHOE 1MOJIe IPOBOJHUKA C

5 TokoM. OneIT Dpcrena. ) bubnuoreka [IOK
B3aumoaeiicTBre NPOBOJIHUKORB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabora «3yuenue | | bubtmorexa [JOK
MarHHTHOI'O I10JIA KaTYIIKH ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBHE MarHuTHOTO MOJIS HA
MMPOBOJIHHK C ToKoM. Cuiia AMriepa.

4 Jlabopartopuas padota 1 1 bubmmnorexa [IOK
«HccnenoBaHue AeHCTBHA https://m.edsoo.ru/ff0c9acl
MMOCTOSTHHOTO MarHUTa Ha paMKYy C
TOKOM)»

JlelicTBHE MATHUTHOTO TI0JIS HA

5 JBHKYITYIOCS 3apsOKEHHYO YacTHILY. | bubnuoreka [IOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHasS HHAYKIHS. [loTok

6 BEKTOpa MarHUTHOI HHAYKIuU. 2J1C 1

HHIYKIUW. 3aKOH JIEKTPOMarHUTHOH




uHaykuu Papanes

Jlabopartopuas padota
«HccnenoBanue sIBICHUS
AIEKTPOMArHUTHOM WHAYKIIHH»

butnunoreka LIOK
https://m.edsoo.ru/ff0cal 50

10

11

NHnykTuBHOCTB. SIBIICHHE
camouHaykiMu. DJIC caMOMHIYKITHH.
DHeprusi MArHUTHOTO MOJISt KATYIIKH C
TOKOM. DJIEKTPOMATHUTHOE T10JIe

TexHuueckue yCcTpoiCTBa H HX
IIPUMEHEHHUE: IOCTOSTHHBIE MAarHUTEI,
3JIEKTPOMAarHuThl, 3JIEKTPOABUIATENb,
YCKOPUTEIIN 3JIEMEHTaPHBIX YaCTHILI,
HHIYKIIUOHHAS [1€Yb

O6ob0maromuii ypox «MarHuTHoe
1oJie. IIeKTPOMArHUTHAS WHITYKIHS
KonTponbnas pabora no teme
«MaruuTHoe 1nouie.
DNeKTpOMArHUTHAS WHIYKITUS»

bubtmorexa [JOK
https://m.edsoo.ru/ff0cab00

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

butnunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

Cr0OO/IHEIE MEXAHUYECKHE
KoscOanus. I'apMoHUYCCKHE
KojcOanus. YpaBHEHHE
rapMOHUYECKHUX KoseOaHuil.
IIpeBpamienuc sHEPTHH

butnunoreka LIOK
https://m.edsoo.ru/ff0caf06

13

Jlabopartopuas padota
«HccnemoBanne 3aBUCUMOCTH
repuoja Malblx KosiedaHuii rpysa Ha
HUTH OT ATHHBI HUTH U MacChI Tpy3a»

14

KonebatensHbiit kKoHTYp. CBOOOIHBIC

butnunoreka LIOK
https://m.edsoo.ru/ff0cb820




JJEKTPOMArHUTHBIE KOJIeOaHus B
WIeaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHanorus MexJ1y MEXaHMUYEeCKUMH U
3JEKTPOMArHUTHBIMH KOJIeOaHUSIMH

15

@®opmyna Tomcona. 3akon
COXpaHEHUS PHEPrUU B UI€AIBHOM
Kos1e0aTeTbHOM KOHTYpE

butnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

17

18

IIpencraBneHue 0 3aTyXarOLMUX
Kos1e0aHusAX. BeIHy)/IeHHbIE
MexaHuveckue Konebanus. Pe3oHaHc.
BBIHYK/IEHHBIE 2JIEKTPOMarHUTHBIE
Kosie0aHHs

[lepemennstii Tok. CHHYCOHTANBHEIH
MEpEeMEHHBINA TOK. MOIITHOCTH
MMEPEMEHHOT0 TOKa. AMIUTUTYTHOC H
JICHUCTBYIOLIEE 3HAYEHHUE CHIIbI TOKA U
HanpsKCHUS

Tpanchopmarop. [IponzsoacTso,
niepeaaya u norpedienue
JIEKTPUUYECKON YHEPTUH

bubtmorexa [JOK
https://m.edsoo.ru/ff0cbb86

butnunoreka LIOK
https://m.edsoo.ru/ff0cbd34

19

YeTpoiCcTBO H IPAKTHYECKOE
MMPUMEHEHHUE INEKTPUIECKOTO 3BOHKA,
TeHEPaTopa IMEPEMEHHOIO TOKA,
JUHUH DIIEKTpornepeaad

butnunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

JKOJIOTHYeCKHE PUCKU TIPU
IIPOU3BOJCTBE JIEKTPOIHEPrUH.
Kynbtypa ucrons3oBanus
JICKTPOIHEPTHH B TOBCCIHEBHOM
KU3HH




MexaHu4eCKHEe BOJIHBI, YCIIOBHS
pacnipoctpanenus. [lepuoa. Ckopocts

bubtmorexa [JOK

21 PACHPOCTPAHEHHS H JJIMHA BOJIHBL https://m.edsoo.ru/ff0ccas4
[lonepeuHsle ¥ MPOIOIBHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYKa. [ pOMKOCTh bubtmotexa LHOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMArHUTHBIE BOJHBI, HX
23 CBOﬁsza u ckopocts. [IIkana bubamorexa HOK
https://m.edsoo.ru/ff0ccfel
3JIEKTPOMArHUTHBIX BOJIH
[IpuHmne paguocssasu u
24 TeneBuaeHus. Pa3BuTue cpeacTs
cBs3u. Pagnornokanus
25 Konrponsnas padota «Konebanus n bubnuoreka [IOK
BOJTHBI» https://m.edsoo.ru/ff0cc6H8
[IpamonuHeHOE paclIpoCTpaHEHHE
2 CBETa B OJTHOPOIHOM Cpee. bubtmotexa LHOK
Toueunsrii HiCTOUHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBETa
OrpaskeHue cBera. 3aKOHBI
27 oTpazkeHus cseTa. Iloctpoenue bubanorera HOK
. https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B IIIOCKOM 3epKale
ITpenomnenne ceera. [onnoe
73 BHYTpcHHEE oTpaxkenue. [IpeaenbHblii bubtmotexa LHOK
YT'0JI IMOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTPAKECHUS
29 Jlabopartopuas padota «3mepeHne bubnunoreka [TOK
OKa3aTelns MPEIOMIICHHS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Moctpoenue nzodpaxkeHuii B bubnuoreka [IOK




nmunze. DopMylia TOHKOU JIMH3BI,
VBenudeHne JTNH3LI

https://m.edsoo.ru/ff0cddl e

Jlabopartopuas padota

31 «ccnenoBanmne CBOICTB
H300paXCHUH B JIMH3aX»
Hucnepcus ceera. Cll0XKHBIH cOCTaB
1 Oenoro ceera. Llger. JlTaboparopHas
pabora «Habmroaenue nucnepcuu
cBeTa»
13 WNuTepdepentus ceeta. Judpaxius bubmmnorexa [IOK
cBeta. JudpakunoHHas peméTka https://m.edsoo.ru/ff0ced22
14 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
Ionsipusanus ceera https://m.edsoo.ru/ff0cf02e
15 OnTryeckue MpUOOPLI U YCTPOIHCTBA H
YCIIOBHS HX O€30ITaCHOTO MPHMEHEHHS
I'paHuIBI NPUMEHUMOCTH
36 KJIaCCHYECKOHN MexaHUKH. [locTynaTel bubnunoreka [TOK
CHEHHAIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCHTENTBHOCTh OJTHOBPEMEHHOCTH.
37 3amMeIcHIE BPEMEHH B COKpaIleHUe bubmorexa HOK
https://m.edsoo.ru/ff0cfad?
JUTHHBI
DHEprus U UMITYJIbC PEIITHBHCTCKON
38 qaCTdeum. CBHB: Macfm C DHEprue u bubmorexa LIOK
https://m.edsoo.ru/ff0cfc68
HUMIIYJIbCOM. DHEPrus MOKOs
KonTponbnas pabora «OnTHKa.
39 OCHOBBI CITEIMATBHOH TEOPUH bubmorexa LIOK
https://m.edsoo.ruw/ffOcf610

OTHOCHTCIIBHOCTH»




@otoubl. Popmyna [Tnanka. DHeprus

bubtmorexa [JOK

40
W UMITYJIEC (POTOHA https://m.edsoo.ru/ff0cfel 6
OTKpEITHE U HCCIIENOBAHKE
41 (bOT(I)JacbcbeKTa Omnpiter A. I’ bubmorexa LOK
’ o https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHsl GoToaddexra. YpaBHeHHe
. (? o0 P bubtmorexa [JOK
42 DitHmTeiiHa as Gororpdexra.
https://m.edsoo.ru/ff0d01 5¢
«Kpacnas rpanuna» porodddexra
Hasnenue cera. Omerte I1. H.
43 JlebGenesa. XUMHUECKOE NCHCTBHE bubmorexa LIOK
) https://m.edsoo.ru/ff0d04a6
CBETa
TexHuuyeckue ycTponcTBa U
MPAKTHYECKOE MPUMEHEHHE:
44
¢doToaneMeHT, HOTOAATIHK,
coJiHeuHasi OaTapest, CBETOAHO/T
45 Pemrenne 3amad mo teMe «JIeMEHTBI butnunoreka LIOK
KBAHTOBOH ONTHKH» https://m.edsoo.ru/ff0d0302
Mogens aroma TomcoHa. OnbITE
46 Pesepdopna no paccessHUO 0-4acTH bubamorexa HOK
paopAa o p t https://m.edsoo.rw/ff0d091a
[InaneTapHas Moaens aTomMa
butnunoreka LIOK
47 IT b
OCTyIatTRt bopa https://m.edsoo.ru/ff0d0Oafa
Hzayuenne u moriolleHue GoToHOB
48 I H);[e €X0JIc aToMa C O H;li“o OBHA bubmorexa LHOK
p pexon . A P https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha Ipyroi. Buasl ciekTpoB
Bomraosrele crolicTBa yacTuil. BomHEI
. R bubtmotexa LHOK
49 ae bpoiins. KopryckynspHo-

BOJTHOBO#M Jiyasin3Mm. CIIOHTaHHOE 1

https://m.edsoo.ru/ff0d0cag




BbBIHYXKJACHHOC U3JIYYCHHE

50

OTKpBITHE paTHOAKTHBHOCTH. OMBITHI
Pesepdopna no omnpeneneHuio cocraBa
pagoOaKTHBHOTO H3TYUCHHUS

butnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

52

CroiicTBa anb(a-, Oerta-, ramma-
H3ydeHus. BiousHue
PaJIMOAKTHBHOCTH HA )KHBBIC
OpraHu3MbI

OTKpEITHE TIPOTOHA U HEHTpOHA.
W3otomel. Anwsda-pacna.
DNEeKTPOHHBIN M MO3UTPOHHEIH OeTa-
pacman. I'aMMa-u3nydeHne

butnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3HM HYKIOHOB B si/Ipe.
SInepHbie peakimu. SnepHblid
peakrop. [IpoGyieMbl, TepCIEKTHBEI,
JKOJIOTHYECKHE ACTIEKTHI AJICPHOMH
JHEPreTHKH

bubtmorexa [JOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHBIE YaCTHUIBL. OTKPBITHE
Mo3uTpoHa. MeTo 11 HAOM/IeHUSs U
PErUCTpaLMH 3JIEMCHTAPHBIX YaCTHII.
Kpyraeii cron «@ynaaMeHTaIbHBIE
B3auMoelicTBug. EMHHCTBO
(hU3MYECKOI KapTHHBI MUPa»

butnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHSI ACTPOHOMUH.
[IpuknagHOEe U MEPOBO33PEHYECKOE
3HaYCHHE acTPOHOMHUU. Bu
3Bé3aHoro Heba. Co3Be3nusl, spKue
3BE3/1bI, MUTAHETHI, UX BUIHMOE
nBmkeHue. CoNHEYHAs CHCTEMa




56

Conuue. ConHedyHas akTHBHOCTb.
Hcrounuk sneprun ColtHIa U 3BE3]1

57

3BE3/TbI, HX OCHOBHEIE
XapaKTePUCTHKH. 3BE3/IbI ITTaBHOM
1ocJen0BaTenbHOCTU. BHyTpenuee
ctpoenue 3BE3. CoBpeMeHHEBIE
MIPEACTaBICHHUS O MPOUCXOKACHHUH H
sBomoniu CoHIA U 3BE3]

58

59

Mnuneunstii [Tyte — Hama 'anakTuka.
Tlonoxkenue u neuxkenne CoONMHIEA B
lNanakruke. ['anaktuku. YépHeie
JBIPBI B SI/IPax raJaKTHK

Bceenennas. Pazberanue raJakTHEK.
Teopus bonsiioro B3puIBa.
PenukToBOC M3MTyYCHHE.
MeTtaranaktuka

60

Hepeuiennsle npo0ieMbl aCTPOHOMHUH

61

KonTponbnas paborta « 2neMEHTEI
ACTPOHOMHH M ACTPOYUIUKN»

62

Ob6obmaronuit ypok. Ponb dhusuku u
ACTPOHOMHH B IKOHOMHUECKOH,
TEXHOJIOTHYECKOI, COITHATEHON 1
ATHUECKOH cdepax AeaTeTbHOCTH
YeloBeKa

63

O6o0matonuii ypox. Posib u MecTo
(U3UKH H ACTPOHOMHH B
COBPEMEHHOM HAyYHOH KapTHHE MHpa

64

Ob6obmaromuii ypok. Ponb




(du3ndeckoii TeopuH B (GOPMHUPOBAHHU
IIpe/ICTABICHUI O (PU3NYECKOMH
KapTHHE MHpa

65

O6o0matomuii ypok. Mecto
(bu3uYeCcKoil KapTUHBI MHpPA B 001IIeM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEICTABICHUN O IPHPOIE

66

PesepeHblii ypok. MaraurHoe noie.
DneKTpoMarHuTHas WHIYKIIHS

67

Peseprubriii ypok. Ontuka. OCHOBEI
CIICITHATBEHON TEOPHH
OTHOCHUTEIBLHOCTH

68

Pesepublii ypok. KBanToBas Qusuka.
JIEeMEHTBI ACTPOHOMHUH U
acTpo(U3HKH

OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

bubtmorexa [JOK
https://m.edsoo.ru/ff0d 1784







YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOUOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHHUKA

* ®uaunka, 10 knacc/ Makuwes [.A., byxosues b.b., Cotcknin H.H. noa pegakunen
MapdeHTbeBon H.A.,

AKUMOHepHoe 00l ecTBO «M3patenbecTBo «1pocBeLLEHNE

* ®duauka, 11 knacc/ Makuwes [.J1., byxoBues b.b., HYapyrud B.M. nog pegakunen
MapdeHTbeBon H.A.,

AKUMOHepHoe 00l ecTBO «M3patenbecTBo «1pocBeLLEHNE

METOAUYECKHE MATEPHAJIbBI 1JI51 YUUTEJIA

A.lN.PeimkeBuy 10-11 3apayHuk

B.A. Bypoe 1 gp. Yactb 1 .2 MexaHuka.Tennota. lNocobwe ansa yuntens."lpoceeLleHne”,
19671

®usnka KoHTponbHble pabotbl B HoBoM chopmate 11 kn. N.B. Nopgosa." MHTenekT-LlenTp"
Mockea, 2011

NHTerpupoBaHHbie ypoku doumamkn. 7-11 knaccel .A.B. Nopnoea " Bako", Mockesa 2009
MoypouHble pa3paboTku no puauke 11kn,10 kn B.A.Bonkos "Bako",Mocksa 2011
Mporpammbl 06LweobpasoBaTenbHbix yupexaeHin. Pusmka 10-11 .Ast.lM.1ol. CaeHko

IUP®POBBLIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

HUHTEPHET

http:// school-collection.edu.ru
http:elkin52.napod.ru/

http:// class-fizika.ru/

http:// www.fizika.ru/






