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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepaibHoil paboyeil mporpaMMbl BOCHUTaHUS U
KOHIICTIUU TIpenojaBanusi yuyeOHoro mnpeaMera «Pusnka» B 00pa3oBaTelbHBIX
OpraHu3alusiax Poccuiickon QOenepanny, peanu3yrmmnux OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HaIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyarommxcs 10-11 knaccoB rmipu
o0ydyeHun ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusim GI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEJAMETHBIM U METANpeAMETHBIM pe3yJbTaTam
o0OydeHHs, a TaKXKe YYUTHIBAET HEOOXOJAUMOCTH pPEATM3AlUN MEXKIPEIMETHBIX
cBs3eld (PU3MKU C €CTECTBEHHO-HAyYHBIMH YYEOHBIMU TIpeamMeTramu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIE IENH M3Y4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHEHIE,
MeTanpeIMeTHbIE, IPeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca pu3nku Ha 6a30BOM YPOBHE, B

TOM YHMCJIE PEeIMETHBIE Pe3yIbTaThl M0 TOJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «duszuka» mo rogam oOyueHus.

dusrka Kak Hayka O Hambojee OOMMX 3aKOHAX MPHUPOJBI, BHICTyMHas B
KayecTBe yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECCTBEHHBIN BKJIAJ B CUCTEMY
3HaHU 00 okpykaromieMm Mupe. IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DHU3MYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3yYaeMbIX XHMHEH, OMOJIOTHEH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
NpUMEHEHUE  (PU3NYECKUX 3HAHUU  ONpeaessieT Xapakrep H  pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cQepe DHEPreTHKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCA, TMOJyYEHHsS HOBBIX MATEpUAJIOB C 3aJaHHbIMH CBOWMCTBAMHU WM JPYTHUX.
N3yuenne Qu3MK BHOCHUT OCHOBHOW BKJAaJ B (DOPMUPOBAHHE ECTECTBEHHO-
HAyYHON KapTHUHBI MUpa OOydaromuxcs, B (HOPMHPOBAHWE YMEHHH MPUMEHSTH
Hay4YHBIM METO/I MO3HAHUS MPU BBHIMOJIHEHUN UMY YUY€OHBIX UCCIIEI0BaHHil.

B ocHOBy kypca ¢(usuku myisi ypoBHS CpenHero o0Oiero oOpa3oBaHUs
MOJIOKEH PAJl UJIe, KOTOpble MOXKHO paccMaTpuBaTh KaK MPUHIMIBL €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOW HAyKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJOTHYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0JIeM pallOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA HAa YpPOBHE CpEJAHEro OOIIero
oOpa3oBaHus SBJSOTCA (u3HUeckue Teopuu (PopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITeIbHOCTHBIN MOAX0J B Kypce (U3HKU peanu3yeTcs MPexKIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaroniuxcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PabOT,
KOTOpbIE B Iporpamme 1o (u3uke oObeIWHEHBl B OOLINI CIHUCOK yYEHHMYECKHX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJMMBIX JUISI KOHTPOJS W OLCHKH, OCYIIECTBIAETCA Y4aCTHUKAMH
00pa30BaTeIbHOrO TMpoLecca MCXOJAsS U3 OCOOCHHOCTEH IUJIaHUPOBAaHUS H
ocHauleHust kaOunera ¢usuku. Ilpm sTomM oOecredynBaeTcs OBIAJACHHUE
O0y4aloUMMHCST YMEHUSIMH MPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX THIIOTES.

bonpmioe BHUMaHWE YIENAETCS PELIEHUIO PACYETHBIX M KadyeCTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaK W HHTCTPHUPYS 3HAHUS W3
pa3HBIX pa3nesoB. (s KauecTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3aJIaHUS HA
OoOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJETU MJIsi CHUTYyalldd TIPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BbIi ypOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOrO IMKIa. B kabuHeTe (HU3WKHM JOHKHO OBITh
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBUH C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00OECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX |
(byHIaMEeHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
71a00paTOpHOTO OOOPYIOBAHMS JODKHBI OBITh IOCTPOSHBI Ha KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOYyYalIMXCSI K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylbTara H3y4deHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUM W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpejcCTaBICHUI O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH.

JlocTmkenne ITUX Ielield 00ecTeunBaeTcs PemeHneM CIISAyIoNuX 3a1a4 B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o01mux bu3nYecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAaHTOBYIO (U3HUKY H
AJIIEMEHTBI acTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHITh TEOPETHUYECKUE 3HAHUSA IS
oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEHHME CIOCOOOB pEHIeHUs Pa3IMYHbIX 3a/Jady C $BHO 3aJlaHHOMN
¢uznueckol Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU [JIsl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JeATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemerii B mporpaMme 1o (U3MKE IepedYeHb Ja0OpaTOPHBIX M
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAET BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPabOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp dSKkcriepuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUYECKUX SIBIEHUN M mpoleccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpHUH. ['paHUIIbI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEM.

Llemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aABMkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOpPIHMHAT.
Ciio)keHue nepeMenieHuil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKEeHHE. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpEeMEIICHUs
MAaTepPUAIbHONU TOYKH OT BPEMEHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe  gBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSJI0B, LICMTHBIE U PEMEHHBIE NEpeaadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenune aBuxkeHusi Tena, OpOIIEHHOTO IMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHus cBOOOHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenue nBuxeHus tena, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuninun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtarotreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS MPU IBHXKEHUU TeJa B KUIKOCTU WUIIU Ta3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuuyeckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHHE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TTaICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CUJI YOPYTOCTH, BO3HHUKAIOUIUX B MPYXKUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUl pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMMIyJbCa Tejla. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMupoBaHHONW  TpYyKuHBL.  [loTeHIManbHAas  SHEprus  Tejna  BOJM3HU
NOBEPXHOCTH 3E€MJIU.

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMAIbHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUHU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazagea 3. MosekyasipHas pusuka ¥ TepMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKCHHUS W
B3aUMO/JICMCTBUS YaCTHI] BenlecTBa. MOJIENM CTPOCHUS Ta30B, XHUJIKOCTEH U
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIllECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mopnens  upeanbHOro rasa. OCHOBHOE  YpPaBHEHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUU UJCaTbHOTO raza. AOCONIIOTHas TeMmiepaTypa Kak Mepa
CpeHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUs dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akoH [lanbroHa. M30mpoueccsl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OneITel, WIIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U crioco0bI e€ n3meHeHus. KonmmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa.  Buaesl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIIyUYCHHUE. Y JeIbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEmIOTHI NpU TeTuionepeaaye.

[Tonsitue 006 aamabatHoMm mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHA TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh IpolieccoB B MPUPO/IE.

TermoBble  MamumHbl.  [IpUHOMIBIL  OEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nencTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
NEeNUCTBUS. DKOJOTMYECKHE MPOOIEMbI TETUIOIHEPTETUKHU.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHus, ObITOBOM XOJIO0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCHCTBUEM CXKAaTOro BO3JyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpIT 1Mo ananabaTHOMY pAacCHIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuwie cocmoanusn eeuiecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCUTEJIbHAsl BJIAXXKHOCTh BO3ayxa. HacklleHHbl map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Trépnoe teno. Kpucramnudyeckue u amopdHbie Tesia. AHU30TPOIUS CBOMCTB
kpuctayuioB. Kuakue kpuctaiibl. CoBpemeHHble Matepuaibl. I[LiaBieHue u
KpUcTaJUIU3aIus. Y IeapHas TerioTa miasiaeHus. Cyoiaumarusi.

YpaBHeHHE TENJIOBOTO OajaHca.

TexHuueckue YCTpOMCTBA W IPAKTHYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUM TMOJYyYEHUS COBPEMEHHBIX MaTEpHaJiOB, B
TOM YHCJI€ HAHOMATEpUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MapOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HN3mepenre 0OTHOCUTENIBHOW BIAKHOCTH BO3AyXa.

Paznen 4. JinekTpoamHaMuKa
Tema 1. dnekmpocmamuka
DJNIeKTpu3auus Tell. OJEeKTpUYECKUui 3apsa. JBa Buaa 3IIEKTPUUYECKUX
3apsaoB. [IpoBONHMKM, AUAIEKTPUKU W TOJYNPOBOJHHUKH. 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH KymoHa. TodeuHbIN 3JIEKTPUYECKAN 3apsii.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anexkrpuueckoro mnoisa.  [IpuHiun



CYHEPIO3UIUU DJIEKTPUYECKUX IOJEeH. JIMHUU HanpsKEHHOCTU JIIEKTPUYECKOTO
TOJISL.

Pabora cun  snmekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
noteHuuanoB. [IpoBOAHMKM M JUANEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, dBJIEKTpOCTaTHYecKas 3allluTa, 3a3€MJICHHE 3JIEKTPONpUuOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii akcnepumenm, 1abopamoprsie pabomol

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenne. 3akon OMa 11 ydyacTKa LeTu.

DNEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBarenpHOE, IapaJLIEIBHOE, CMEIIAHHOE COEIMHEHNUE IIPOBOJHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIAs CHJIAa U BHYTPEHHEE CONMPOTHBICHUE HWCTOYHUKA TOKA.
3akoH OMa nJ1s MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IpUMECHas MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynmpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAs TUCCOUUALUSA. DIEKTPOIIN3.



DNIeKTpUYeCKuid TOK B raszax. CaMOCTOSITEIbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINA JUOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IJIOIIAA TIONIEPEYHOr0 CEYEHHs U MaTepuala.

CwmelraHHoe COeIMHEHUE MPOBOTHUKOB.

[Ipsamoe wu3MepeHue »dieKTpoaABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii U MPOBOJIMMOCTb BO3/yXa.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUA: SIBIICHUE, HAay4YHbIH (akT, rumoTe3a, (Quanyeckas BeIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHAas (QYyHKIHS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILUIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUSI B 'KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEI, >KUAKOCTEH M



ra3oB, JJICKTPHUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs THCCOLMALIMS,
rajbBaHUKA.

l'eocpacghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET M JIpyrue), JBUTATe]lb BHYTPEHHETO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHArpeBaTEIIbHbBIC puoOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM WHAYKUWU. [IpuHUUMN cynepno3unuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JMHHM MarHUTHOU
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarnutHOoe TOJIE TPOBOAHMKA C TOKOM. KapTuHa JMHUNH WHIYKUUH
MAarHUTHOTO MOJisi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OmnbIT OpcTeaa. BzauMmoaelcTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HampaBlieHUE. [[BrKeHUE 3apsyKEeHHON YaCTUIIBI
B OJTHOPOJHOM MarHuTHOM Itoje. PaGoTa cunbl JlopeHma.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BeKTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. IDJIEKTPOABMKYIIAs Cujla HUHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne YCTpPOWCTBA MW MPAKTUYECKOE MPUMEHEHHUE: TIOCTOSIHHbBIE
MArHuThbl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopenicteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABIKYIIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Pa3pnen S. Konne0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHbIE KONEDAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
INapmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
koseOanuii. [IpeBpalieHrne SHepruy MPU TAPMOHUYECKUX KOJICOAHHSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYXeHHBIEC 3JI€KTPOMArHUTHEIE KOJIEOaHNUS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpsHKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUS AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnyeckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJeOaTEIbHOM CHCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3atyxamommx KojaeOaHuu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre mepeMEHHOTO TOKa B ILENM W3  TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE B0IHbL

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJHBL. [lomepeuHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anekTpomarautHoil BosiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, MOJSpU3aius, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne ycTpoiicTBAa W MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMAarHOCTHKAa B TEXHHKE M MEIMILHMHE, pajaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHUs ¥ MPEIOMIICHUS MEXaHUYECKHX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOU PE30HAHC.

HaGmronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBONWCTB JJICKTPOMArHUTHBIX  BOJIH: OTpakKCHUE,
IpesioMJIeHUEe, Noaspu3anus, J1udpakums, UHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomiienusi. [lonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHBI yroa MOIHOrO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. ClnoxHbIi cocTaB Oenoro ceera. L{ger.

Cobuparome W pacceuBaromiye JUH3bL. ToHkas suH3a. DoKycHOe
paccTosiHMEe W ONTHYEecKas CHuJia TOHKOW JMH3bI. [locTpoeHue wnzo0pakeHuil B
coOuparonmx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEITUYECHHE,
JABAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB W MHUHUMYMOB B HHTEep(hEpEHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiuumoHHas peméTka. YciaoBHe HaOIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonuHEHOE paAcCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[Tonyuenue cekTpa ¢ MOMOUILIO MPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomuwi



N3mepenue nokasaresns NpeaoMIIEHUs CTEKIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKpAILCHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBIL.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. dnemenmovt K6aHmMoB80Ol ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u SHEPTHHM (POTOHA C €r0 YACTOTOM. DHEPrus
U UMITYJIbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa s Pororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeGenena.

XUMHYECKOE ICHCTBHUE CBETA.

TexHuueckne yCTpoWCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOAIIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mopmens aroma. lloctynmatel bopa. M3nydenume u mnormiomieHue
(GOTOHOB TpHW Mepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBsie cBoiicTBa yactuil. Boausl ne bpoiis. KopnyckynsipHo-BoaIHOBON
Ty alivi3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JIOKAa3bIBAIOUIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe umncio sapa. M30Tormsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledext maccsl sapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. Tepmosimepubiii cunTe3. [IpoOiieMbl W TEPCHIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBUKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. HMcTounwk sHeprun ConHmoa W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsI 3BE3] TJIAaBHOM IOCIEIOBAaTEIBbHOCTU. BHYTpEeHHEE CTpOeCHHUE



3BE311. COBpPEMEHHBIE MPEACTABIEHUS O MPOUCXOXKIAEHUN U 3Boaonuu CosHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa667a. PazOeranue rajakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas crpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUM I ONpe/iesIeHUs MOJIOKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U ATUYECKOU chepax NesTeTbHOCTH YellOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMHA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonoecus: »>nekTpuueckue SBICHUS B KUBOM MpUpPOJE, KoJeOaTeabHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIIMYECKOW PEMIETKH, CHEKTPaIbHBIM
aHaJn3.



l'eocpaghus:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX DY,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS II€4Yb, pPAAap, PAAUONPUEMHHK, TEIEBHU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.

IINTAHUPYEMBIE PE3VJbBTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YpPOBHE CpEIHEro OOIIeTro
oOpaszoBanus (0a30BbI YPOBEHB) JOKHO OOECIEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamMera «Du3nkay T0KHBI
OoTpakaThb TOTOBHOCTh U CIOCOOHOCTH OOYYaroIIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAIUIIUOHHBIM IEHHOCTSIM POCCHUMCKOT0 O00IeCcTBa, pPACUIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA AEATEIBHOCTU B MPOILECCE PEAM3alUd OCHOBHBIX HAIPaBICHUMN
BOCIIUTATENIbHOW JIEATEIIbBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAULUMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTUYECKHX U
JNEMOKPATUYECKNX IEHHOCTEN;

FOTOBHOCTh BECTU COBMECTHYKO JESATEIBHOCTh B MHTEpPECAX TI'Pa)KJAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICMCTBOBATH C COL[MAJIbHBIMU HHCTUTYTAMH B COOTBETCTBUH C
X QyHKIIUSIMU 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUHCKOM IrPaK1aHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOLICHUWE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHHUIM
POCCUNCKUX YUEHBIX B 00J1aCTU PUBUKHU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS



c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBEICHHUSI,;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCIIC B
JESTEIIbBHOCTUA YYEHOTO;

OCO3HAHKE JIMIHOTO BKJIaJa B IOCTPOCHHUE YCTOHYMBOTO OYAYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKIIFOYAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyuero (pu3n4ecKoil Hayke;

5) TPy/10BOro BOCIIUTAHUS:

UHTEpEC K pasiudyHbIM cepaM MpoPeCcCHOHATBLHON JCSITCIBHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKOW U TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpPa30BaHUIO B 00JIACTH
(GU3HKY Ha TPOTSHKCHUU BCEH KU3HU;

6) IK0JI0rH4ecKOro BOCIUTAHHUS:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKOH KYJIBTYPBI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJIOTHYCCKUX MPoOIIeM;

IUTAHKUPOBAHUE U OCYIIECTBICHUE ACHCTBUI B OKPYKAOIIICH Cpejic Ha OCHOBE
3HAHMS IIeJICH YCTOWYHNBOTO Pa3BUTHS YEJI0BEUCCTRA,;

pacIIMpeHHe OIbITa JEATCILHOCTH DKOJOTHYECKOW HAIpPaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAHUH 10 (PHU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpPMHPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO pa3BUTHUS (PU3UUCCKOM HAYKH;

OCO3HAHHME IICHHOCTH HAy4YHOW JESITCIIbHOCTH, TOTOBHOCTH B IPOIECCE
U3y4YCHHS  (U3MKH  OCYIICCTBIATH  IPOCKTHYHO W HCCJCI0BATEIbCKYIO
NEeATeIbHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA
ba3oBble Joruyeckune AeMcTBUSA:
CaMOCTOSITEIbHO  (OpPMYNHpPOBATH M AKTyaJu3UpoBaTh  MpoOJieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU ACATEIbHOCTH, 3aJaBaTh IApAMETPbl U KPUTEPUU HX
JOCTUKECHUS;
BBISBJISITH  3aKOHOMEPHOCTM UM IPOTUBOPEUYHST B  PacCMaTpPUBAEMBbIX
(U3UYECKUX SBICHUSX;
pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbl ¢ YYETOM aHAIN3a MUMEIOIINXCS
MAaTepUaAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;



BHOCHUTH KOPPEKTHBBI B JEATEIHHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUH JACSITCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCIOBUSAX  PEabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOJIEM.

Ba3oBble ucciienoBaTeIbCKHE TeHCTBHS

BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHCH, KIIIOUCBBIMU TOHSITHSIMU M METOJAMH
(u3nUecKol HayKu;

BJIQ/ICTh HaBBIKAMU YUEOHO-HUCCIIEAOBATEIIBCKOW U MMPOCKTHOM JIEATEILHOCTH
B 001acTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY MOUCKY
METOJIOB PEIICHHs 3a7a4 (PU3NUECKOTO COJCPIKAHUS, MPUMCHCHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BJIQJICTh BHJAMH JCATCIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAaHHS, €ro
UHTEPIIPETAIlMU, TPeoOpa30BaHMI0 W TPHUMCHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX ITPOCKTOB B 00J1aCTH (DU3HKHU;

BBISBJIATh TPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIICHUS, HAXOJHWTh apTyMEHTHI ]IS JIOKa3aTeIbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYEHHbIE B XOJE pEIICHHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 0O0pa30BaTEIIbLHOU
JESITEIHbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DUBUKY;

J1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HAHUSA 10 (GU3UKE B TMPAKTHYECKYHO 00JacTh
KU3ZHEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJIXOIBI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, TOMYCKAIONME aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanmeii:

BJIQ/ICTh HaBBIKAMH TMOJydYeHUs WH(opMaruu (U3HUeCKOro COACpKaHUs U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIHHO OCYIICCTBIISITh TOWCK, aHAJW3,
CUCTEMATH3alUI0 W HMHTEPIPETAN0 MHGOPMAIMKN Pa3INIHBIX BUIOB U (HOpM
MPEICTaBIICHNUS;

OIICHWBATh JIOCTOBEPHOCTH UH(OPMAITNH;

WCIIOJIB30BaTh  CpeACTBa WH(POPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIMOHHBIX
3a7a4 € COOJIOJACHHEM TpeOOBaHUN JSProHOMHUKH, TEXHMKH OE30MacHOCTH,



TUTUEHBI, pecypcocOepexeHusi, TMpaBOBbIX U  3TUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COJAEpkKaHUS B Pa3IMYHbIX (opMmarax c
y4€TOM Ha3HavYeHHsI MH(OPMAIMU U LIeJIEBOM ayAUTOPUH, BHIOMPAsi ONTHUMAIIbHYIO
(GopMy npeacTaBIEHUS U BU3YaTU3ALIUH.

KomMyHnKaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYIIECTBIIATH OOImeHHe Ha ypokax (U3HUKH W BO BHE-YPOUHOUH
JeSITeNbHOCTH;

pacmo3HaBaTh MPEANOCHIIKA  KOHMIUKTHBIX CHUTyallMd H  CMST4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO W3JIaraTh CBOIO TOYKY 3pPEHUSI C HCIIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThI;

BBIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX JCHCTBUH C y4ETOM OOIIUX
MHTEPECOB U BOBMOXKHOCTEH KaXkJIOTO YiICHA KOJUICKTHBA,

OPUHUMATh 1€TM  COBMECTHOM  JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATH JEUCTBUS TO €€ JIOCTHKEHHIO: COCTaBJIATh IUIaH JIEUCTBHM,
pacnpenensiTb poyiid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKIATh pPe3yJbTaThl
COBMECTHOM pabOThI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla W KAXKIOTO y4YaCTHHKA KOMAaH/Ibl B
oOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE TMPOEKTHI, OLIGHWBATh HWJEU C TO3WUIMU HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIICCTBIISITh MMO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3TUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIE JeHCTBHUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATEIBHYIO NESITENBHOCTh B O0JACTU
GU3MKM W aCTPOHOMUH, BBISABIATH MNPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUJIAH PEIICHHS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TUTaH BBIMTOTHEHUS MTPAKTUYECKON PabOThI C Y4ETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;

pacuupsTh paMKH y4eOHOI0 MpeIMETa Ha OCHOBE JIMUHBIX MPEANOUYTECHUH;

nenaTh OCO3HaHHBIM BBIOOp, aprymMeHTUpPOBaTh ero, OpaTh Ha ce0d
OTBETCTBEHHOCTbH 32 PEIICHUE;



OLICHMBATh IPHUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULHMA B 001acTH
(Gu3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIMsIM, BHOCUTh KOPPEKTUBHI B NIESATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM;

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaK  OCO3HAHHUS
COBEpIIAEMBIX JEHCTBHA M MBICIUTENBHBIX MPOILECCOB, WX pE3yJIbTaTOB W
OCHOBAHUM;

UCTIOIBH30BaTh MPUEMBI pedIeKCHUU IS OLEHKH CUTYallud, BHIOOpa BEPHOTO
peleHus;

YMETh OIICHMBAaTh PUCKH W CBOCBPEMEHHO MPUHUMATh PEIICHUS IO HUX
CHIDKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TIPH aHaJu3e pPe3yJIbTaToOB
JeSTeLHOCTH;

NPUHUMATH ceOs1, MOHMMast CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHMMATh MOTHMBBI M apryMEHTBl JIPYTHX TPH aHajdu3e pPe3yJIbTaToB
NEeSITEBHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIHOKH.

B npornecce noctukeHus JMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBbI
no ¢u3MKe 1 YPOBHSA cpeaHero oOmiero oOpa3oBaHUsA Yy 0O0YyYarOIIMXCS
COBEPIIEHCTBYETCS HYMOIMOHATBHBIN UHTEIJIEKT, IpeoIaramui
c(hOopMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHWE, BUJIETh HANPABICHUS PA3BUTUS COOCTBEHHOW SMOIMOHAILHON CepHhl,
OBITh YBEpECHHBIM B cele;

CaMOpETYyJTUPOBAaHMS, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEJCHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
AMOIIMOHATBLHBIM U3MEHEHUSIM U TMPOSIBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO MU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOMAS M3 CBOUX
BO3MOKHOCTEH;

AMMATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh AYMOLIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTBIBaTh €ro TPU OCYIIECTBICHWU OOIIEHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COIMAJILHBIX HaBBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HUHTEPEC U pa3peniaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATBI



K xonny oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIOIEH;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NYECKUX MOJENei:
MaTepHualibHasi TOUYKa, MHEpIUalibHas cUcTeMa OTcuéra, adCONIOTHO TBEPIOE TENO,
WJIea’bHbIN a3, MOJEIM CTPOECHUS I'a30B, KUAKOCTEH U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUUECKUM 3apsil MpU pelieHnH (PU3NYECKHX 3a]1ay;

pacno3HaBaTh (pu3nMyeckue ABJICHUS (IIPOLECChl) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKNA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  NIPSMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TAJ€HUE TeJ, ABUKEHHE IO OKPY>KHOCTH, HWHEPIIUS,
B3auMojieiicTBUE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TEJl, U3MEHEeHNEe 00BbEMA TeJ IPU HAarpeBaHUU (OXJIAXKACHHUH ), TEIIJIOBOE
paBHOBECHUE, HCIAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAJLIA3ALMS, KUIICHUE,
BJI&XKHOCTb BO3/lyXa, ITOBBILICHUE JABICHUS Ia3a IPU €ro HAarpeBaHUU B 3aKPHITOM
COCyle, CBs3b MEXKIY IlapamMeTpaMu COCTOSHUS Tra3a B HM30IPOLECCax,
AJIEKTpU3aLus TeJl, B3aUMOJECHUCTBUE 3apsA/I0B;

OMKCHIBATh MEXAHUYECKOE JBUIKEHUE, UCIONIb3Yys (U3HUECKUE BEITUYUHBI:
KOOpAWHATA, IyTh, IIEPEMELICHHUE, CKOPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIC TEla, KUHETHUYECKAasl SHEPrHUsl, NMOTCHIMAIbHAS SHEPrUsl, MEXaHU4ECKas
paboTa, MexaHWuYecKas MOIIHOCTh; TPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(bu3nUecKuii CMBICT MCIOJIB3YEMBbIX BEIHYMH, WX OOO3HAYEeHHUS] W €IUHUIIBI,
HaXOAUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUYUHY C JAPYTUMH
BEJINYNHAMUY;

ONMCBHIBATh H3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBIICHUA,
UCIONB3ysl (U3NYECKHE BEJIUYMHBI: JaBJIEHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsT DHEPrus XaOTUYECKOIO IBMKEHHS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS SHeprusi, pabora rasa,
KOA(Q(GUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONUCAHHUH
NPaBWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0003HAUYEHHs W EOUHUIIBI, HAXOAUTh (OPMYJbl, CBS3BIBAIOLINE JAHHYIO
(Gu3nYeCcKy0 BEINYNHY C APYTUMHU BEINYUHAM;

ONMCHIBATh U3Y4YECHHBIE JJIEKTPUYECKHUE CBOMCTBA BEIIECTBA U JJIECKTPUUECKUE
ABJICHHUS (IIPOLIECCHI), UCIOJIb3Ys (PU3NUECKHUE BEIUYMHBL: IJIEKTPUUECKUN 3aps,
JJIEKTPUYECKOE I0JIC, HAMPSKEHHOCTD I0J1s, OTCHLIHUAI, PA3HOCTh IIOTEHIIUAIOB;
P ONHWCAHUM TPABWIBHO TPAaKTOBAaTh (PU3NYECKUA CMBICT HCIOJb3yEMbIX



BEJIUYMH, MX OOO3HAUEHUS W E€JUHULBI;, YKa3blBaTh (OPMYJbI, CBS3bIBAIOLIUE
JaHHYI0 (PU3HYECKYIO BEJIMUUHY C APYTUMH BEIMYMHAMU;

aHAIM3UPOBATH (PU3NYECKHE TMPOLIECCHl U SIBJICHUS, UCIONb3Ys (PU3NYECKHE
3aKOHBI M MPUHIUIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonst HeioToHa,
3aKOH COXpaHEHUsI MEXaHWYECKOM DSHEpPruH, 3aKOH COXPAHEHHs HMITyJbCa,
NPUHIUI CYNEPHNO3ULUNA CHUJI, TPUHIMI PABHOMPABUS HHEPLUUATIBHBIX CHCTEM
OTCY€Ta, MOJIEKYJSIPHO-KMHETHYECKYI0 TEOPUI0 CTPOEHHUS BEILECTBA, Ta30BbIE
3aKOHBI, CBSA3b CpeIHEN KMHETHYECKOW SHEPIHH TEIJIOBOTO JBHXKEHHS MOJIEKYH C
a0COJIIOTHOM TeMIiepaTypol, MepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUUECKOro 3apsija, 3akoH KylloHa, Npu 3TOM pas3inuyarh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BbIpaKEHHE M YCJIOBHS (TpaHULBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATb OCHOBHBIC TPUHLMUIBI JCHCTBUS MAalluH, NOpUOOPOB U
TEXHUYECKUX YCTPOMUCTB; Pa3iMyaTh yCIOBUS UX 0€30MaCHOTO HMCMOJIb30BAHUS B
MOBCETHEBHOM JKU3HH;

BBITMIOJHATh OJKCHEPUMEHTHI IO MCCIEJOBAHUIO (PU3MUECKUX SBJICHUN U
IPOIIECCOB C HCIOJIb30BAaHMEM NPSIMBIX UM KOCBEHHBIX H3MEPEHHH, MpU 3TOM
dopmynupoBaTh mpoOieMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMAJIORKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OMNBIT M
(bopMynHpoOBaTh BHIBOABL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(¢buKcUpoBaTH PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3MUECKHX BEIUYUH B
BUjie Tabnuil U rpauKoB, AeIaTh BHIBOABI IO pe3yIbTaTaM UCCIIEI0BaHUS;

co0ro1aTh mpaBuia O€30MacHOTo TpyAa MpHU IMPOBEICHUM HCCIIECOBaHUI B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIENOBATENLCKON U MPOEKTHOU
JESITEeIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000pyT0BaHMS;

pemath pacy€THbE 3aJa4d C SBHO 33JaHHOM (DU3UYECKOW MOJIEIIbIO,
UCTIOB3Ys (PU3MUYECKUE 3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUA 3aJauu
BbIOMpaTh (PU3MUECKYI0O MOJENb, BBIACHATH (PU3MUECKUE BEIMYMHBI U (HOPMYIIBI,
HEOOXOAMMBIE JUIsl €€ pelIeHusi, MPOBOAUTh PACUYEThl U OLEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTNYUHBI,

peraTh Ka4eCTBEHHbIE 33/1a4: BHICTPAUBATh JOTMUYECKH HEIPOTUBOPEUHUBYIO
LEMOYKY PACCYXACHUI € OMOpOd Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nyecKue sIBJICHUS;



WCIOJB30BaTh ~ NPU  pEIIeHWH  y4eOHBIX  3aJa4  COBPEMEHHBIC
MH()OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U MPEACTaBIICHUA Y4eOHON M HAYYHO-TIOMYJISPHOM MH(POPMALIUU, MOTYYEHHOU U3
Pa3IMYHBIX UICTOUHUKOB, KPUTHUECKH aHAIM3UPOBATh MOJIy4yaeMyl0 HHGOPMAIIHIO;

IPUBOAUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYXKAIOLUIEr0 MHpA, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KH3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOMCTBAaMU, JIJIsl COXPAHEHUS 37I0POBbS M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBEJEHUS B OKPYKAIOLIEN CPEAE;

paboTaTh B TpYINE C BBHIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIUOHAIBHO paCpenesaTbh OOS3aHHOCTU H
MJIAHUPOBATH JIESTEIBHOCTh B HECTAHJIAPTHBIX CUTYallUsIX, aJICKBAaTHO OLIEHUBATH
BKJIJT KQXKJ0T0 U3 YYaCTHUKOB TPYIIIBI B PEIIEHUE pacCMaTpUBAEMOM MTPOOJIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTH y OOYUAIOIITUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUM, B IPAKTUYECKOW AECATEIIBHOCTU JIFOAECH, LIEJIOCTHOCTh U €IUHCTBO
(buznUecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS U3YYEHHBIX (PU3NUYECKUX MOJENeH:
TOYEYHBIN IJIEKTPUUCCKHUM 3apsl, JTy4d CBETA, TOYCUHbIM UCTOYHUK CBETA, siICpHAs
MOJIeNIb aTOMa, HYKJIIOHHAas MOJENb aTOMHOIO sipa TMpH pelieHUuH (PU3NYECKUX
3a7a4;

pacno3HaBaTh (pu3nMYecKue ABICHUS (IIPOILIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DU3HKU: DIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aWUMOICHUCTBUE
MAarHuTOB, JJICKTPOMAarHUTHas WHAYKUHWS, JEUCTBHE MAarHUTHOIO IO Ha
MPOBOJHUK C TOKOM W JBWXKYUIMKCS 3apsiji, 3JIEKTPOMAarHUTHBIE KoJieOaHUS U
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnrs, audpaknus W TONApPU3alUsg CBETa, JUCHEPCHs CBETa,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOS AaBieHHE, BOSHUKHOBEHUE
JIMHEMYaTOro0 CIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
OMKUCHIBATh U3YYEHHBIE CBOMCTBA BelleCTBa (DJIIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYID  MPOBOJUMOCTb  PAa3JUYHBIX  Cpea) |

AJIEKTPOMArHUTHBIE SIBJICHUSA (MPOLIECCHI), HCMONB3Yd (PU3NUYECKUE BEIUUYUHBI:
JJEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE



CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, DJIEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHAYKIMS MarHuTHOrO Mojs, cuia Ammnepa, cuna JlopeHna, WHAYKTUBHOCTH
KaTyIIKHA, SHEPrusl 3JIEKTPUUYECKOTO M MArHUTHOIO IMOJEW, MEPHOJ U YacToTa
KoJie0aHuii B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cuja TOKa B Mpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHHui, (OKyCHOE pacCTOsSHHE U
ONTHYECKasl CHUJIa JIMH3bI, NPU OMUCAHUM MPABWIHHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJB3YEMbIX BEJIWYWH, HMX OO0O3HAUCHUsS W E€IUHMIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYIO (DU3WYECKYI0 BEJIWYHUHY C JPYTUMH
BEJINUUHAMU;

ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBJICHUS M TMPOLECCHI, HCIOIb3YS
dbu3nYecKue BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETa, SHEPIUsl U UMIMYJbC (OTOHA, IEPUO/] MOJypacmaaa, SHEPTUsl CBA3U
ATOMHBIX SiJIep, NPU OINUCAHWHM TPABUJIBHO TPAKTOBATh (U3UYECKUU CMBICI
UCIIOJIb3YEMBIX BEIMYMH, MX O0O03HAYCHUS W €IUHMIIBI, YKa3bIBaTh (OPMYIIHI,
CBSA3BIBAIOIINE JIAHHYH (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHWHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NYSCKON BEJIMUMHBI,

aHAJTU3UPOBATh (PU3HMYECKHUE MPOIECCHl U SBJICHUS, UCIONb3Yys (Ppu3nueckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI NIOCJIEIOBATEIBHOIO U MapAJIEIBLHOTO
COEMHEHUsI MPOBOAHUKOB, 3aKOH JIxoyns—JIeHna, 3akOH 3IEKTPOMarHUTHOMN
UHIYKLIWAH, 3aKOH MPSMOJIMHENHOTIO paclpOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI NMPEJIOMIICHUSI CBETa, ypaBHeHUe OiHIUTeWHa mnsi GororddexTa,
3aKOH COXPAaHEHHUSl SHEPrUH, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOH COXpPaHEHUs
AIEKTPUYECKOrO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iindyaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOEe BBIPAKEHWE W YCIOBUA (TpaHMIIBI, 00JIACTH)
IPUMEHUMOCTH;

ONPEAENATh HAIPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO TOJIs TPOBOJAHUKA
C TOKOM, cuJjibl Amnepa u cuibl Jlopenia;

CTPOUTh W OIHKCHIBATh H300paKECHHE, CO3/IaBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIONHATh OJKCIEPUMEHTHI O HWCCICAOBAHUIO (PU3MUECKUX SBICHUH U
MPOLECCOB C MCIIOJIB30BAHUEM IMPSAMBIX M KOCBEHHBIX HW3MEPEHHU: IIPU 3TOM
dopmynupoBaTh TpobiemMy/3amady W TUNOTE3y YYEOHOTO OKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
dbopMynHpoOBaTH BHIBOBI

OCYIIECTBIISITh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH, TPU
ATOM BBIOMPATH ONTUMAJBHBIA CIOCOO M3MEPEHMS] M MCIOJIb30BaTh M3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;



UCCJEI0BAaTh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIHOJIb30BAHHEM
NpSIMBIX U3MEPEHUN: TPU O3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATh
pe3yAbTaThl MOTYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJE TaOJIHI] U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIEI0BAHMUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEIOBAaHUN B
paMKax ydeOHOro »HKCIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W NPOEKTHOU
JESATENbHOCTU C WCIOIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M 1aOOPaTOPHOro
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7auyd C SIBHO 33JaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIb3Ys (PM3MUECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHajM3a yCIOBUA 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICTATh (PU3HMUECKUE BEIUYUHBI U (HOPMYIIHI,
HEoOXOouMBbIe ISl €€ pelleHus, MPOBOJAUTh PACUEThl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOTO 3HAYCHUSI (PU3NUECKON BETUYUHBI;

pelaTh KaYeCTBEHHBIC 3aJ/1aul: BRICTPAUBATh JIOTHYECKH HEMIPOTUBOPEUUBYIO
[ENOYKY PACCYXJACHUM C OMOpod Ha M3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKkue sIBICHUS;

UCIIONIB30BaTh ~ TPU  PEIICHMHM  y4eOHBIX  3aJad  COBPEMCHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsi TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpe/ICTaBleHus] y4eOHON M HAyYHO-TIOMYJISIPHOU MH(OpMAIUK, OJTYyYeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyr0 HHGOPMAIIHIO;

OOBSCHATh TPUHIUIBI ACHCTBUS MAIIWH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HHU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE TMPOIIECCOB OKPYKAIOIIETO MHUpPA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
JUTst o0ecriedeHns: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBbS M COOJIOJICHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPELE;

paboTaTh B TpyNIie C BBHIMOJHEHUEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYNIbl, pPalUMOHAIBHO pACHpPEneNiaTh OOS3aHHOCTH U
IJIAHUPOBATh JIESITEIbHOCTh B HECTAHIAPTHBIX CUTYallUsIX, aJIeKBaTHO OLICHUBATH
BKJIQJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIIbI B PEIICHUE paccMaTpUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
1.1 ®du3MKa 1 METOJIbl HAYYHOT'O TIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinemaritia ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlunammka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7fALbF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TepMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no paszgeny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
MarunuTtHOe noJie. DIeKTpOMarHuTHas bubnuoreka [JOK
1.1 11 1 3
WHTYKITUS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 O 10 3
T https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToMa 4 bubnuorexa [IOK



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

4.3

ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fé‘;g r(alsf41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 l:tlfrfsnlpll ;f:(;(sig r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IINIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunrie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubnmorexa LOK
7 https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE psSIMOJIMHENHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

7 JIBr>keHre MaTepuaibHON TOUYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENBbHOCTH ["anunest. 1 bu6nmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCUETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cynepuosuui cuit. Brop OHUBaKOH https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOM TOUKH

10 Tperunit 3akoH HproToHa st bubnuorexa [JOK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagpduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/DP;(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cuibl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHS TBEPJOTO Teja
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
ToukH. Teopema 00 H3MEHEHHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUHn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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[ToTeHumanbHas SHEPrUst yupyro
neGopMHUPOBAHHON MIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHMYECKOH SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHUs MEXaHUYECKON
SHEPTHUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPABIX TEN

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHUSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMHYECKON CUCTEMBI U

30 crtoco0n1 e€ n3menenus. KomuyaectBo bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Brymt Tetonepezan https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMI0EMKOCTH BEIIECTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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npupoje. Bropoii 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

3 MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa [IOK

YEP ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [IOK

HYXa. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpucTasuioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

43 VY enpHas TenaoTa MIaBJICHUS bubmorexa HOK

s ' https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK

44
YPABHEHHE TEIIOBOTO basatca https://m.edsoo.ru/ff0c6820

45 DnekTpusanus Tei. DNeKTPUIECKUI bubnunoreka [JOK

3apsn. I[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHPOBOA P https://m.edsoo.ru/ff0cébcc
AIEKTPUUECKOTO 3apsia
BsaumoneiictBue 3apsioB. 3akoH
47 Kynona. ToueuHEIN dlIEeKTpUYECKUT bubnmorexa LOK
Y ) P https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpssk€HHOCTB IEKTPUYECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
AIEKTpUYECKUX nojeH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [TOK
' ’ https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmorexa HOK
p ’ https://m.edsoo.ru/ffoc7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoéMroctsh. Kongencaro
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IJIOCKOTO
52 KOHEHCATOpa. DHEPrus 3apsKEHHOr0 bubmorexa [JOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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3azemiieHHE AIEKTPOIIPHOOpOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padboTa
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIPOBOIUMOCTh

60

ONEKTpUUYECKUI TOK B BaKyyMe.
CBoOIICTBA AIIEKTPOHHBIX ITYYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
puMecHast mpoBoauMocThb. CBoiicTBa
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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DIEKTPUYECKUM TOK B PaCTBOpaXx U

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNEeKTPUYECKUM TOK B razax.

63 CamocTosATenbHbIN 1 1 bubnuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoJHuS. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U
YCTPOWCTBA U UX IPAKTUYECKOE bubnuoreka [IOK

64 1
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabota 1o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maromuii ypok 1 bubnnoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
[
Jr:;n Tema ypoka Bcero Konrpoaeneie | - Ipakririeckue fl[:;:el{l/lﬂ sgg’aizil;fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIC MarHUTHI U UX
B3auMo/ieiicTBue. MarauTHoe
1 nosie. Bekrop MarHuTHOM 1 brmmorexa [OK
. https://m.edsoo.ru/ff0c9778
WHIYKIUW. JIMHUN MarHUTHOM
WHTYKITHHA
MarauTHO€E 10Ji€ MPOBOHUKA
5 ¢ TokoM. OnBIT DpcTena. 1 bu6moreka [IOK
B3aumoaelicTBue mpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTtopHnas pabota
3 «/3ydeHre MarHuTHOTO TIOJIS 1 1 bubmorexa IOK
https://m.edsoo.ru/ff0c98fe
KaTYIIKHA C TOKOM»
JleiicTBe MarHMTHOTO IOJIS Ha
MPOBOJHHK ¢ TokoM. Cuia
4 Awmriepa. JlabopaTopHas paboTa 1 1 bubnnoreka [JOK
«Hccaenosanue nercTBU https://m.edsoo.ru/ff0c9acO
IIOCTOSIHHOTO MarHWTa Ha
paMKy ¢ TOKOM»
JlericTBMEe MarHUTHOTO MOJISA Ha
5 JBUKYILYIOCS 3apSKEHHYIO 1 bubnuoreka [IOK
yactuny. Cuna Jlopenua. https://m.edsoo.ru/ff0c9df4
PaGora cunel Jlopenia
6 DNEeKTpOMarHuTHasE MHYKITHSI. 1



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

IToTok BekTOpa MarHUTHOMN
uHaykuu. DJ1C uHAYKIUH.
3aKOH 3J€KTPOMarHUTHON
naaykuun Papanest

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
SHCKTPOMaFHI/ITHOI\/JI HUHAYKOUN

bub6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIEHUE
camouHaykiuu. J/C
CaMOMHIYKIIMU. DHEPIUs
MAarHUTHOTO TIOJIST KaTYIITKU C
TOKOM. DJIEKTpOMarHMTHOE
rnose

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue yCcTpoicTBa U X
MIPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JIEKTPOMAarHUTHI,
ANIEKTPOABUTATENb,
YCKOPUTENU JIE€MEHTAPHBIX
YacTHUll, UHAYKIIMOHHAS TeYb

10

O6o0maromuii ypok
«MarauTHo€ I0JI€E.
DNeKTPOMarHUTHAS UHIYKIIHS

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

11

KouTtponbHas pabora no teme
«MarsuTHoe moJe.
DNeKTpOMAarHUTHAS WHIYKIIHS

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

12

CB0060IHbIE MEXaHUYECKUE
kosebaHus. ['apMoHHUecKue
KosiebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHH.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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[IpeBpaiienue s3uepruu

13

JIaboparopHas paboTa
«MccnenoBanue 3aBUCUMOCTH
MePHOJIa MAJTBIX KOJICOAHMIA
rpy3a Ha HUTH OT JJIHHBI HUTH
M Macchl Ipy3a»

14

KonebarenbHblil KOHTYP.
CBo0OOIHBIE
AJIEKTPOMATrHUTHBIC KOJICOAHUS
B UJICAJIbHOM KO0J1€0aTeIbHOM
KOHTYpe. AHAJIOTHS MEXIY
MEXaHWUYECKUMH U
AJIEKTPOMArHUTHBIMH
KOJeOaHUIMU

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKoH
COXpaHEHUs SHEPTHH B
HIeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusAX. BeIHYXICHHBIC
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. BeiHyx1eHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHBIN TOK.
CunycougaibHbIN
IepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOTO TOKa.
AMIUITMTYIHOE U IEUCTBYIOLIEE
3HAQUYE€HHE CUJIbI TOKA U

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbhd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

HaIpsKEHUs

18

Tpanchopmarop.
[IpousBoacTBO, nepenaya u
noTpeOICHNE IEKTPUIECKOI
SHEPrUH

19

YCTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE IIEKTPUIECKOTO
3BOHKA, T€HEPaTOpa
MePEMEHHOTO TOKA, JIMHUHI
JNEeKTpoIepesad

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

20

DKOJIOTUYECKUE PUCKH ITPU
MIPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
HCIIOJIb30BAHUSA
JNIEKTPOIHEPIUH B
MOBCEIHEBHOMN KU3HU

21

MexaHndecKkue BOJIHBI,
YCIIOBHS PACcIIPOCTPAHCHHUSI.
[Tepuoa. CxkopocThb
pacrpoCTpaHEeHHS U IJTHHA
BoJiHBL. [lonepeunsie u
MIPOJI0JIbHBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTb 3ByKa.
I'pomkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

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

23

ONEKTPOMAarHUTHBIE BOJHBI, UX
CBOMCTBA U CKOpOCTh. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_[I/IHLI paauoOCBA3H U



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

TeIeBUACHUS. Pa3BuTHe
CpeACTB cBsi3U. Pannonokanus

Kontponsnas pabora

bu6mmorexa [IOK

25 «KonebaHus 1 BOJHBI https://m.edsoo.ru/ff0cc6f8
[IpssMmonmHenHOE

26 pacnpocTpaHeHHUE CBETa B bubnuorexa [JOK
OJHOPOIHOM cpene. ToueuHslii https://m.edsoo.ru/ff0cd350
HUCTOYHHK cBeTa. JIyd cBera
OTtpaxeHue cBera. 3aKOHBI

97 oTpaxeHnus cBera. [loctpoenue bubmuorexa [JOK
n300pakeHUH B MIIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaine
[Ipenomuenne ceera. [lonHoe
BHYTPEHHEE OTpaKEHUE. bubnuoreka [IOK

28 .
[IpenenbHblid yroJ1 MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXKCHHUS
JlaboparopHas paboTa

29 <<H3szeHII)/Ie HopKa3aTeJ1;1 bubmmorexa [TOK

https://m.edsoo.ru/ff0cd67a

MIPEJIOMIICHHUS CTEKIIa»
JIunzel. [locTtpoenue
M300paxxeHuil B TMH3E. bubnnoreka [JOK

30 .
dopmyna TOHKOU JIMH3BIL. https://m.edsoo.ru/ffOcddle
YBenuueHue JTMH3bI
JlaGopaTtopHas pabota

31 «MccnenoBanue CBOMCTB
M300paKeHUH B IMH3AX)

32 Jucnepcus cera. CoxxHbIN

cocraB Oenoro cBera. [[Ber.



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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JIaboparopuas paboTa
«Habnronenue nucrnepcuun
CBETa»

WuTepdepeniys ceera.

bubnuorexa [JOK

33 Jladpaxuns ceeta. . https://m.edsocla_.[ ru/ffOced22
JudpaknroHHas pemeéTka

34 [TorepedHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tongpusanus cera https://m.edsoo.ru/ff0cf02e
Ontuueckue MpuOOpsI U

35 YCTPOMCTBA M YCIIOBUS UX
0€301MacHOTO TPUMEHEHUS
I'paHUIBI MPUMEHHUMOCTH

36 KJIACCUYECKOU MEXAHUKH. bubmuorexa [JOK
[ToctynaTel cnenuanbHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEITHLHOCTU
OTHOCUTENBHOCTH
OJHOBPEMEHHOCTH. bu6mmoreka [IOK

37
3ameJIeHne BPEMEHU U https://m.edsoo.ru/ffOcfa42
COKpAII[EHUE JITTHHbI
DHeprus U UMIYJbC

38 PENSTUBUCTCKOMN YaCTHULIBI. bubnnoreka [JOK
CBs13b MaccChl € SHEPrUeH u https://m.edsoo.ru/ff0cfc68
HUMITYJIECOM. DHEPrusi MOKOos
KonTtponsnas pabora «OnTuka.

39 OcCHOBBI cienUanbHON TEOPUHU bubmorexa [IOK

https://m.edsoo.ru/ffOcf6f0

OTHOCHUTEIIbHOCTH

40 ®ortonsl. opmyna [1nanka. bubnuoreka [IOK

DHeprus ¥ UMIyJIbC GOTOHA

https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
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OTKpbITHE U HCCIEN0BAHNE

bubmuoreka [JOK

41 Qorospdexra. Ombrrsr A. T https://m.edsocla_.[ru/ffchfc4
CroneroBa
3akonb! hoTodhdeKTa.

42 VYpaBHeHue DHIITEHA 115 bubnuorexa [JOK
doTorddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
JaBnenune cBeta. OnbiTe [1. H.

43 JleGeneBa. XuMHUYECKOE bubmorera [JOK

. https://m.edsoo.ru/ff0d04a6
JICHCTBHE CBETa
TexHnueckue ycTpoiucTBa u
MPaKTUIECKOE TPUMEHEHHE:!

44
(dboTO3MEMEHT, HOTOAATUHK,

COJIHEUHas OaTapesi, CBETO U0
Pemrenue 3agad mo reme

45 «7EeMEeHTBI KBAaHTOBOM bubmorera [JOK

https://m.edso0.ru/ff0d0302
OTITUKH
Mogens atoma ToMcoHa.

46 OmnbrTer Pe3epdopaa mo bubnnoreka [JOK
pacCesTHUIO O-4aCTHII. https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa

bubmuoreka [JOK

47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornouieHue

48 (OTOHOB IIpHU TepexoJie aTomMa bubnuoreka [IOK
C OJIHOTO YPOBHS HEPIUU Ha https://m.edsoo.ru/ffOdOafa
Opyroui. Buasl criekrpos

49 BoanoBbIe cBOMCTBA YacTHII. bu6mmoreka [JOK

Bounsb! ne bporins.

https://m.edsoo.ru/ff0d0ca8
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KopmyckymnspHo-BOJIHOBOM
nyanu3Mm. ClioHTaHHOE U
BBIHY)KJICHHOE H3JIy4CHHE

50

OTKpbITHE PATUOAKTUBHOCTH.
OmnsiThl Pesepdopra mo
OIIPEJICIICHUIO COCTaBa
PAANOAKTUBHOI'O U3TYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-,
raMmma-u3J1ydCHUs. Bnusane
PaaOaKTUBHOCTHU Ha KUBBIC
Opra”Hu3Mbl

52

OTkphITHE IPOTOHA U
HelTpoHa. M3otonsl. Anbda-
pacnan. DNeKTPOHHbBINA U
MMO3UTPOHHBIN OeTa-pacmaj.
lNamma-uznydyenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HyKJIOHOB B
snpe. SlnepHble peakiuu.
SAnepueiii peaktop. [Ipodaemsrl,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE
ACMEKThI AJIEPHON IHEPTETUKHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEeHTapHbIE YaCTHUIIbI.
OTKpbITHE TO3UTPOHA. METO b
HaOIOZCHUS U PETUCTPALIUN
3JIEMEHTAPHBIX YaCTHII.
Kpyraslii cton
«DyHIaMeHTaIbHbIE
B3auMoJieiicTBUS. EnUHCTBO
(bu3nUecKoi KapTUHBI MUPAY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



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

55

Bup 3Bé3nHoro Heba.
Co3Be3aus, spkue 3BE31bl,
[JIAHETBI, UX BUAUMOEC
nerkenne. ComHeunas
cucrema

56

Counne. CosHeyHas
aKTUBHOCTE. VICTOUYHUK
sHeprun CoJiHIIa U 3BE3]T

57

3BE3/1bl, UX OCHOBHLIE
XapaKTePUCTUKH. 3BE3bI
IJIaBHOM TOCTIEI0BATEIBHOCTH.
Bnyrpennee ctpoenue 3B€3.
CoBpeMeHHbIE TPEICTABICHUS
0 MPOUCXOKJICHUU U IBOJIIOLIUU
CouHIia 1 386311

58

Muneunsiii [Iyte — Hama
I'amakTtuka. Ilomoxxenne u
nemwxenue CoJiHIa B
I'amaktuke. I"'anakTuky.
UEpHbIe IBIPHI B SApax
TraJIaKTHK

59

Bcenennas. Pas0Oeranue
ranmaktuk. Teopust bonsioro
B3pbIBa. PenmkroBoe
n3inydyeHue. MeraranakTuka

60

Hepermennsie mpo6iaembl
aCTPOHOMMH

61

KonTponsHas pabora
«JIeMEHTBl aCTPOHOMMHU U




acTpO(UZHKI

62

O6o6maromuit ypok. Posb
(U3UKK ¥ ACTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIMaIbHOM
1 ITHYECKOH cepax
NeITETbHOCTH YeJIOBEKa

63

O606maromuit ypok. Ponb u
MecTO (PU3UKU U aCTPOHOMUU B
COBPEMEHHOMN HAYYHOU
KapTUHE MHUpa

64

O6o006maromuii ypox. Ponb
(uznueckoit Teopuu B
hopmupoBaHUHN
MpEeACTABICHUHN O PU3NUECKON
KapTHHE MHpa

65

O6o06matromuii ypok. Mecto
($U3NYEeCKON KapTUHBI MHpPA B
o0IIeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC

66

PesepBHblil ypok. Marauutnoe
noJje. DNeKTPOMarHUTHas

HUHAYKIHA

67

PesepBHbIit ypok. OnTuka.
OcHOBBI cnienMaNbHOM Teopun
OTHOCHUTEIILHOCTH

68

Pesepnblii ypok. KBanToBas
¢u3nka. JneMeHTbI

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



https://m.edsoo.ru/ff0d1784

aCTPOHOMHH U aCTPOPHU3UKU

OBIIEE KOJIMYECT ITPOI'PAMME
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