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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnuke 06a30BOTO YPOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHHs pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHMU K pe3yibTaTaMm
OCBOEHMSI OCHOBHOM 00pa3oBaTelbHON MporpaMmsbl, npeacraBieHHbIX B OI'OC
COO, a Ttakxe ¢ yué€roM (enepaibHOW paboyell MporpaMMbl BOCHUTAHUSA U
KOHIIENIMK MpenofaBaHus ydeOHoro npeamera «®dusnka» B 00pa3zoBaTelbHBIX
OpraHu3anusIX Poccuiickon denepauuu, peATU3yIOIUX OCHOBHBIE
0o0pa3oBaTeNbHbIe MPOrPaMMBI.

Conepkanne mporpaMmbl 1Mo (GU3MKE HAMpaBlieHO Ha (OpMUpPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa obydatoruxcs 10—11 kmaccoB npu o0yueHun
ux ¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIHLHOCTHOTO MOIXOAA.
[Iporpamma no ¢usmuke coorsercTByeT TpedoBaHusaM OPI'OC COO K miaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJbTaTaM OOy4EHHMs, a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh pEaM3ali MEXIPEIMETHBIX CBs3ell (U3UKUA C
€CTECTBEHHO-HAYYHBIMU yUeOHBIMU MTpeMeTaMu. B Hell onpenenstoTcss OCHOBHBIE
e u3ydeHus (PU3NKU Ha yPOBHE CPEHETO o0IIero o0pa3oBaHusl, INIaHUPYyEMbIE
pe3yibTaThl  OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, MeTalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma o gu3ukKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJbTATHl OCBOCHMS Kypca (PU3UKK Ha 0a30BOM YpPOBHE, B

TOM YHCJIe TPEIMETHBIE PE3YJIbTATHI IO F0J1aM 00yUYEHUS;

e coJiepkaHue yueOHoro npenmMera «Puznka» mo rojgaM o0ydeHusl.

®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOABI, BBICTyMAas B
KauecTBe y4eOHOro MpeAaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHU# 00 okpy:xatouieM Mupe. LIIkoapHbIN Kypc (GU3MKH — CUCTEMOOOPA3YIOIINIA
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MTOCKOJIBbKY (PU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWH, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u actpoHomued. HMcmonb3oBaHME UM AKTHUBHOE
npuMeHeHue (U3MYEeCKuX 3HAHUW  ONpeAeNseT XapakTep M pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SIHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
IOJIYYEHHUSI HOBBIX MATEPHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3yudenue
($U3KMKH BHOCUT OCHOBHOM BKJIa]l B (pOpMHpPOBaAHUE €CTECTBEHHO-HAYUYHOU KApTHHBI
Mupa oOydyarouuxcs, B (POPMUpPOBAHME YMEHUI NPUMEHATh HAYYHBIA METOJ
MO3HAHUS MPU BBITOJHEHUN UMHU YY€OHBIX UCCIIEAOBAHUM.

B ocHoBY Kypca pu3uku 17151 ypoBHS CpeIHEro 0011ero 00pa30BaHus MOJI0KEH
pAA UAEH, KOTOPbIE MOKHO PACCMaTPHUBATh KAK MPHUHIIMIIBI €0 TOCTPOEHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTHYECKH
3aBepUIEHHBIM, OH COACPKUT MaTepHuall U3 BCEX pa3/ienoB (DU3HUKH, BKIIOYAET KaK
BOITPOCHI KJIACCUYECKOM, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuan Kypca (QGU3HKU
o0beIMHEH BOKpYr (u3nueckux Teopuil. Bemymmm B Kypce sBisercs
(GopMupoBaHUEe MPEACTAaBICHUM O CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE€ peanuzanms mpeArnosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO NOTEHIHUana (PU3MUECKOH HAyKH, OCMBICICHHE CBSI3H Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU
Y 9KOJIOTUYECKUMH MPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypce hpu3uku npemnonaraet 3HakOMCTBO
C IIHMPOKHUM KPYIOM TEXHHUYECKHX M TEXHOJOTMYECKUX IMPUIIOKEHUNA M3YUYEHHBIX
TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TMOCPEICTBOM BBEIACHUS DIIEMEHTOB
colepKaHusl, TMOCBSIIEHHBIX O3KOJOTMYECKHM MpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PAa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke 00CyXIeHus
npo6JieM pallMOHAIBHOTO MPUPOOIIOIB30BAHMS U SKOJIOIMUECKO 0€301acCHOCTH.

CrepHEBbBIMU 3JEMEHTaMU Kypca (PU3MKM Ha YPOBHE CpPEIHEro OOLIEro
oOpa3oBaHus sBIAIOTCS (pusnueckue Teopuu (popmMupoBaHHE NPENCTABICHUNA O
CTPYKTyp€ HOCTPOEHHUs (PU3NUECKON TEOpUH, POiIH (PyHAAMEHTAIbHBIX 3aKOHOB U
IPUHIMIIOB B COBPEMEHHBIX IIPEICTABICHUSIX O IPUPOJIE, TPAHNUIIAX IPUMEHUMOCTH
TEOPUI, JUIsl ONTMCAHUSI €CTECTBEHHO-HAYYHbIX SIBJIEHUH U MPOLECCOB).

CucTeMHO-eATeNbHOCTHBIN MOAXO0A B Kypce (PU3MKHU peanu3yercss Npexkie
BCEro 3a CYET OpPraHM3allMy SKCIEPUMEHTAIBHON JESATENBHOCTH O0YyYarOUIUXCH.
J1y1s 6a30BOro ypoBHS Kypca PU3UKU — 3TO HCIOIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B IPOrpaMMe
no (Qu3uke OObEIMHEHBI B OOIIMI CINHCOK YYEHHUYECKHX MPAKTUYECKUX padoT.
Boigenenne B yka3aHHOM IIepedyHe JabOpaTOpHBIX padOT, MPOBOAUMBIX IS
KOHTPOJISI U OLIGHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTelbHOTO Mpoliecca
UCXOJS M3 OCOOCHHOCTEH IUIaHUPOBAaHUS W OCHAalleHUs KaOuHera usuku. Ilpu
ATOM O00€CHEeYMBAETCS OBJAJEHUE OOYy4YaloIUMHCS YMEHUSAMH IPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, MCCIIEOBAaHUS 3aBUCUMOCTEW (PU3MYECKUX BEIUYUH U
IIOCTAaHOBKY OIIBITOB 10 TPOBEPKE MPEJI0KEHHBIX TUIIOTES.

bosnpiroe BHMMaHKE yAenseTcs peleHNI0 pACUETHBIX M KAUECTBEHHBIX 3a/1a4.
[Ipu 3TOM 1i1 pacyE€THBIX 3a7a4 IPUOPUTETOM SBJISAIOTCA 3a/1a4M C SIBHO 3a1aHHOMN
(u3nyuecKoil MOJENbI0, MO3BOJIAIOIIME NPUMEHATh W3YYEHHBIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOrO pasjena Kypca, TaK U MHTETPUPYs 3HAHUSA U3
pa3HbIX pa3/ienoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/laHUs HA



OOBSICHEHHE MPOTEKAaHUA (U3UYECKUX SBICHUN U TPOIECCOB B OKpYKaOLIEH
KHU3HU, TpeOyromye BbIOOpa (U3NYECKOM MOJEAH M1 CHTyalMd MPaKkTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusamu @I'OC COO k MmaTepuaibHO-TEXHUIECKOMY
oOecreueHn0 yuyeOHOro mpoiiecca 0a30BbIi YpOBEHb Kypca (DU3MKH Ha ypOBHE
cpenHero o6imero oOpa3oBaHUS JODKEH M3y4aThCS B YCIOBHUSX MPEIMETHOTO
KaOMHEeTa (PU3MKM WM B YCIOBHMSIX HMHTETPUPOBAHHOIO KaOMHETa NpPEIMETOB
€CTECTBEHHO-HAYYHOTO 1MKJIa. B kabuHeTre QPU3MKU TOKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpYyJOBaHUE JUIsl BBIMOJHEHUS YKAa3aHHBIX B IPOrpaMMe IO
¢u3rKe YYeHUYECKUX MPaKTUYECKUX paboT U JEMOHCTpAlMOHHOE 000pyA0BaHuUE.

JleMoHCTpanmoHHOe o0opyaoBaHue (GopMupyeTrcss B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JIOCTATOYHOCTU M OOECIEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JEMOHCTpAlUN s
UCCJIEIOBAHNSI  M3y4YaeMbIX SBJIEHUH M  IPOLECCOB, HOMIUPHUYECKUX U
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHEHUI.

JlaGopatopHoe 0O0OpyJIOBaHHE HJis YYEHUYECKHX MPAKTHUYECKUX pabdoT
dbopMupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeurBaeTcsi B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydJaromuxcsi. TeMaTH4ecKhue KOMIUIEKTHI
nabopatopHOro 0OOpPYAOBaHUSA JAOJKHBI OBITh MOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOb30BAaHUN AHAJOrOBBIX M LHU(POBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ IU(PPOBBIX TaOOpATOPUIA.

OCHOBHBIMU 1IEJIIMU U3YYEeHUSI (PU3UKHU B 00IIEM 00pa30BaHUU SBJISIOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJIEHUS OOY4YaIOIIMXCA K HAaydYHOMY
U3YUYEHUIO MPUPOJbI, PA3BUTUE HMX HHTEIJIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE IMPEACTABICHUI O HAYYHOM METOJIEe MO3HAHUA U (popMHUpOBaHHE
MCCJIEI0BATENBCKOTO OTHOIICHHUSI K OKPYKAIOUIUM SIBJICHUSM;

e (opmMupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yueHHUs: OCHOB
CTpPOEHHUS MaTepuu U (yHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopMupoBaHHE YMEHHMHA OOBICHATH SIBIEHUS C HCIOJIb30BAaHHEM
(bu3NUECKUX 3HAHUI U HAyYHBIX JOKa3aTeNbCTB;

e (opmupoBaHue mNpenCTaBICHUNA O POAM (PUIUKU IS PA3BUTHUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTxeHHe 3TUX Leied o0ecreuynBaeTcsl pelIeHHeM CISAYIOUUX 3a1ad B

mpolecce u3ydeHus Kypca (PU3MKu Ha YPOBHE CPETHETO O0IIEro 00pa3oBaHus:

e IpUOOpETEeHNE CUCTEMbI 3HAaHUH 00 001X (PU3HUUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUSX, BKJIIOYAs MEXaHUKY, MOJEKYJSIpHYIO (PU3HUKY,
AIIEKTPOJMHAMUKY, KBAHTOBYIO (DM3HUKY U DJIEMEHTHI aCTPODU3UKY;



e (opmupoBaHuMe yMEHU TPUMEHATH TEOPETUUYECKUE 3HAHWUS IS
00bsiICHEHHUS] (UBMYECKUX SBJICHUHA B TMPUPOAEC U IS TMPUHATHUSA
MPAKTUYECKUX PEIICHUMN B MOBCEIHEBHOMW JKU3HU;

e OCBOCHHE CHOCOOOB peEIIEHUs pa3Iu4HbIX 3aJa4 C SBHO 3aJlaHHON
dbuszndeckol MoAeNblo, 3aJad, MOJAPa3yMEBAIOIIUX CAaMOCTOSATEIBLHOE
co3nanue (HU3MIECKON MOJIENH, aIeKBaTHOW YCIOBHSIM 3a1a4H;

e TMOHMMaHHUE (PU3MYECKUX OCHOB M MPUHIMIOB JCHUCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSHUS HA OKPYKAIOULYIO
cpeay,

e OBJIAJICHUE METOJAMHU CaMOCTOSITEIBHOIO IJIAHUPOBAHUS U TPOBEJICHUS
(bu3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanuu UHGOpMaIUH,
onpeJieseHUs] JOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

e CO3/IaHME YCIIOBUM JUISl Pa3BUTUS YMEHUU IIPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIEATEITBHOCTH.

Ha wuzyuyenue ¢u3uku (0a30BbIi ypOBEHb) HAa YpPOBHE CpPEIHEro OOIIEro
oOpazoBanust otBojauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraembrii B mporpamme 1o ¢GU3NKE TEpPeUYeHb JTa0OpPAaTOPHBIX U
MPaKTUYECKUX PadOT SIBISIETCS PEKOMEHIOBAHHBIM, YYHTENb JI€JIaeT BBIOOP
NpOBeJIeHUs] J1a0OpaTOPHBIX PpabOT U OMBITOB C YYETOM WHAUBUIYATbHBIX
0COOCHHOCTEH 00yYaIOIIUXCS.



COILEPKAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT' O MO3HAHUA

®usnka — Hayka o mpupoae. HayuHble MeTOABI MO3HAHHUS OKPYXKAKOLIETO
MHupa. Poiib skcriepuMeHTa U TEOPUH B IPOLIECCE MTO3HAHUS IPUPOBL. DKCIIEPUMEHT
B (husuke.

MopenvupoBanue (PpU3MYECKUX SABICHUA U TpolleccoB. HayuyHble THIOTE3bI.
duznueckre 3aKOHbI U TECOPUHU. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHUIKD COOTBETCTBUSL.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTHHBI
MHPA, B IPAKTUYECKOMN AEATEIBbHOCTHU JIFOAEH.

Jlemoncmpayuu

AnanoroBsle W UU(GPOBBIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JNATUYUKHU.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIIBHOCTh MEXAHWYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemernienue, CKOpOCTh (CpelHSIsl CKOPOCTh, MTHOBEHHAas CKOpPOCTh) M
YCKOPEHHE MAaTEpUAIBHOW TOYKHM, MX NIPOEKUMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CroxeHue nepemMenieHui U CI0)KeHUEe CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsAMOJIMHEWHOe nBrkeHHe. ['paduku
3aBUCUMOCTH  KOOpPAMHAT, CKOPOCTH, YCKOpPEHHUsA, NyTH M IepeMelieHus
MaTepUaIbHON TOUYKH OT BPEMEHHU.

CBobosHOe TIajieHue. Y CKOpeHrue CBOOOTHOTO TaIeHHS.

Kpuonuneninoe apuxenue. JIBukeHne MaTepUaIbHOM TOUKHU IO OKPYKHOCTH
C MOCTOSIHHOM IO MOJIYJIIK CKOPOCTBIO. YTJOBas CKOPOCTb, JIUHEHHAs] CKOPOCTb.
ITepuon u yactora oOparienus. LleHTpocTpeMUTENBFHOE YCKOPEHUE.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUJIOMETP,
JIBU>KEHUE CHAPSOB, LICIIHbIE U PEMEHHBIE MTEpeIayuu.

Jemoncmpayuu

Mopenb cucteMbl OTCUYETA, WILTIOCTpAlUs KMHEMAaTHYECKUX XapaKTEePUCTHUK
JIBH>KCHUSL.

[Ipeo6pa3oBanue ABUKEHHUM ¢ UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyXe U B pPa3peKEHHOM MIPOCTPAHCTBE.

HaGntonenue nBukeHus Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3Mepenne ycKopeHHs CBOOOHOTO MaACHUS.

Hanpagnenue ckopocTu pu ABUKEHUH MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, n1abopamopnule pabomuwl

N3ydyeHne HEPAaBHOMEPHOIO ABUKECHHS C LIEJIBEO OINPENEICHUS] MTHOBEHHOM
CKOPOCTH.

UccnegoBanne COOTHOLICHUST MEXAY IyTAMHU, MPOWUJICHHBIMHA TEIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIE MPOMEXYTKHM BPEMEHU IMPU PABHOYCKOPEHHOM
JNBH>KEHUU C HAYAIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydenue nBHKEHHUS IApUKa B BA3KOW KUIKOCTH.

N3ydenue aBukeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutensbHOCTH  [anmumes.  IlepBeii 3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [Tpunnun cyneprno3unuu cui. Bropoii 3akon HeroToHa 11t
MarepuaabHO Touku. Tpetnit 3akoH HproTOHA 11711 MaTepruabHBIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuia Ttsokectu. llepBas KocMuueckas
CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckonbxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHnue. Cuia TpeHUs CKOJbXKEHUSI U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuna conpoTUBIICHHS TP ABUKEHUHU TEJIA B )KUIKOCTH UJIH Ta3e.

[TocTynarenbHOE U BpalaTeabHOE NBMKEHIE a0COTIOTHO TBEPIOTO TEA.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpaiieHus. I[lmedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEIIA.

TexHuueckue ycTpoOCTBa M MPAKTUYECKOE NPUMEHEHHE: MMOAIIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHE Macc B3aUMOJAEHCTBYOIINX TEIL.

Bropoii 3akon Herotona.

N3mepenne cui.

CrioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomol

N3yuenue nBuxeHus 6pycka o HakJIOHHOM IJTIOCKOCTH.



Hccnenopanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pPE3UHOBOM 00paslie, OT ux aedopMaluu.

UccnegoBanue ycioBHil paBHOBECUSI TBEPAOrO TENA, HMEIOIIETO OCh
BpalllCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

NMiynsc MaTepuanbHOM TOYKM (T€na), CHUCTEMbl MATEpUAJIbHBIX TOYEK.
Nmnynbc cwiibl M1 M3MEHEHUE HMITYJIbCa Tea. 3aKOH COXPAHEHWs HMITYJIbCa.
PeakTuBHOE NBUKECHUE.

Pabota cribl. MOIIHOCTD CHUJIBL.

Kunernueckass sHeprusi MarepuaJbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKON IHEPIUHU.

ITorennmanbHas SHEPTHUSL. [TorennmansHas DHEPTHUs yIpyro
ne(popMUpPOBaHHOM Mpy>KuHBL. [loTeHIManbHast SHEPTrus Teaa BOIM3U TOBEPXHOCTH
3eMiIn.

[loTeHuuanbHple ¥ HENMOTEHIMalbHble  cwibl.  CBsS3b  pabOTHI
HEMOTEHIHAIBHBIX CUJI C ©3MEHEHUEM MEXAHUYECKOW IHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHUsI MEXaHUYECKOM SHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTpoMCTBA M NPAKTHYECKOE NPUMEHEHHE: BOJOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMIYJIbCA.

PeaktuBHOE nBUXKEHHE.

[lepexo mOTEeHIMAIBHON SHEPTUU B KHHETHYECKYIO M OOPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yyeHne aOCOIIOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSHBIX MASITHUKOB.

WccnenoBanue cBsizu pabOThl CUJIbI C U3MEHEHUEM MEXAHMYECKOW SHEPruu
TeJa Ha IPUMEpPE PACTSHKEHUSI PE3UHOBOIO JKIyTa.

Paznen 3. Mogexkysipuas Gu3svka 1 TEepMOIAMHAMHMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TTOJIOKEHUS MOJEKYISIPHO-KMHETHYECKOM TEOPUU M UX OMNBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBHKEHHS U
B3aMMOJICCTBUSL 4YacTHIl BellecTBa. MoJenu CTpOEHUs Ta30B, KUIAKOCTEW U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojelel. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosuHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nzMmepenue. lllkama temmneparyp
Llenbcus.



Mopgens  upeanbHOoro raza. (OCHOBHOE ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKON TEeOpUM HUJEaIbHOro rasza. AOCONIOTHAs TeMIleparypa Kak Mepa
CpeaHeld KUHETHMYECKOM HSHEprud TEIIOBOTO JBMKEHUs dvacTtull raza. [llkana
temneparyp KenbBuHa. ['a30Bble 3akOHBI. YpaBHeHne MenaeneeBa—Knanelpona.
3akoH /lanbroHa. M30ompoueccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3zobapa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BEUIECTBa, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COEIMHEHUIA.

OmnbIThl 110 TUQPDY3UN KUAKOCTEN U ra30B.

Mojenb OpOyHOBCKOTO ABUXKCHUS.

Mogens onsita lltepHa.

OnbITHI, JTIOKa3bIBAIOIIIHNE CYIIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aNMOJIEUCTBUS.

Mogens, HLTIOCTpUPYIOLIasi MPUPOY JABIECHUS ra3a Ha CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIONIUE YPaBHEHHE COCTOSIHUSI HJICaIbHOTO Tas3a,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Onpenenenre mMacchl BO3yXa B KJIACCHOW KOMHAT€ HAa OCHOBE M3MEPEHHUI
00bEMa KOMHATHI, JJABJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

UccnenoBanue 3aBUCUMOCTH MEXKIy TTapaMeTpaMu COCTOSIHUSI Pa3peKeHHOTO
rasa.

Tema 2. OcHoebl mepmooOuHaMuKu

TepmonunaMuueckass cucrema. BHyTpeHHsAsI dHEpPrus TEPMOIAMHAMHUYECKON
CUCTEMBI U criocoObl €€ u3MeHeHus. KonudecTBo TemioTel u pabota. BHyTpeHHSs s
DHEpPrusi  OJHOATOMHOTIO  HJEAJBHOrO  ra3a. Buael  Temonepenauw:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAasl TEIUIOEMKOCTh BEIECTBA.
KonuuecTBo TemIOTHI IpH TEIIONEpeaye.

[lonsitue 06 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMMKHU.
[IpuMeHeHre TMepBOTO 3aKOHA TEPMOJMHAMHUKU K H3ompoleccaMm. ['padpuyeckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMmoanHaMuku. HeoOpaTuMOCTh MPOIIECCOB B MPUPOJIE.

TennoBble  MamuHbl.  [IpuHOUNBI ~ AEHCTBHUS ~ TEIUIOBBIX  MAallWH.
[IpeoOpa3zoBanusi >HEpruv B TEIUIOBBIX MamuHax. KoadduimeHnt monae3Horo
neictBug TteroBoil mamwuHbel. [ukn KapHo u ero kosd@dUIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTHYECKUE MTPOOIEMBbI TEMII03HEPTETUKHU.



TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpPrud Tejla MPU COBEPIICHUH PAOOThI: BBUIET
npoOku U3 OYTBUIKM TOJ JIEUCTBHEM CXATOTO BO3/yXa, HarpeBanue >gupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUAECOIEMOHCTPALIMS).

N3MeHeHne BHyTpEeHHEN dHEepruu (TeMiiepaTyphl) Telia pHu Terjionepeaaye.

OmnbIT o a1nabaTHOMY pACIIMPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii skcnepumenm, n1abopamopnule pabomwl

N3mepenue yienbHON TEMITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanun eeuecmea. Dazoevie nepexoont

[TapooGpazoBanue u kKoHaeHcanus. Mcmapenue u xurenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh Bo3Ayxa. HacklmeHHbI map. YjenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tesna. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctamiabl. CoBpemeHHble Marepuanbl. [lnaBienue u
KpUcTajuin3auus. Y aenbHas TermioTa miasieHus. Cyoaumanus.

YpaBHeHuUE TEII0BOro 0ajgaHca.

TexHuyecknue yCTpOIICTBA M MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOJYYEHUSI COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMAaTEepUaliOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBILLIEHHBIX MTAPOB.

Kunenne npu noHM>KEHHOM JaBJICHUU.

CrocoObI M3MEpEHHUsI BIAXKHOCTH.

Habmronenue HarpeBaHusl ¥ MUIaBJICHUS KPUCTAINIMUECKOTO BEIIECTRA.

JleMoHcTpanusi KpUCTaJIoB.

Vuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoanHaMuKa
Tema 1. dnekmpocmamuxa
DnexTpusaius Tei. INeKTpruieckui 3aps. [[Ba Buia 3JIeKTpUUYECKUX 3apsI0B.
[IpoBOOHWKYN,  JOUPNEKTPUKA U MOJYNPOBOJHUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOr0 3apsija.
B3aumopneiictBue 3apanoB. 3akoH Kysona. ToueuHblil dnekTpudecKuil 3aps.
Onektpuyeckoe tmone. Hanpsk€HHOCTh  anekTpudeckoro moss.  [IpuHnun



CYIIEPIIO3ULINMU DJIEKTPUUECKUX Tosied. JIMHMM HanpsiKEHHOCTH JIIEKTPUYECKOIO
TTOJIS.

Pabora cun anexrpocratuyeckoro nosis. [lorennuan. Pa3HoCTh NOTEHITMATIOB.
[IpoBOOHUKN M AMDIIEKTPUKH B JJIEKTPOCTATHUYECKOM Ioje. JuanekTpuueckas
POHUIIAEMOCTb.

OnextpoémkocTh. KoHieHCcaTop. DNeKTPOEMKOCTh MIIOCKOr0 KOHJEHCATOpA.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHuuecknue yCTpoHMCTBA M MNPAKTUYECKOE MPUMEHEHHUE: 3SJIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allluTa, 3a3eMJICHHE DIIEKTPOnpuOOpOB,
KOHJIEHCATOp, KONMPOBAJIbHBIN anmnapar, CTpPyWHBINA IPUHTED.

Jlemoncmpayuu

YCTpOKCTBO U IPUHIUII AEHCTBUS SJIEKTPOMETPA.

BzanmopenicTBre Ha3IEKTPU30BAHHBIX TEJI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

IIpoBOOHUKY B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMBAEKTPUKHU B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIaAH
IUIACTUH, PACCTOSIHUS MEXIY HUMH U JUAJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAaHHUS AJIEKTPUYECKOTO TOKa.
Nctounnku Toka. Cuna Toka. IToCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma 1i1g yyacTka 1emnu.

DNEeKTpUYECKOE CONPOTUBIIEHUE. YJIE€IbHOE CONPOTHBICHHE BELIECTBA.
[TocnenoBarenbHOE, TapaUIEIbHOE, CMEIIAHHOE COETMHEHUE ITPOBOJHUKOB.

Pabora nsnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJIBUKYINAasi CUjia U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHUKA TOKAa.
3axon Oma /i1 OHOM (3aMKHYTOM) 3iieKTpruueckoi nenu. Koporkoe 3ambikaHue.

ONEeKTpOHHAass  MPOBOAMUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeMIlepaTypbl. CBEpXITPOBOAUMOCTD.

DIEeKTpUYeCKUil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHHKHU. CobOcTBeHHas 151 pUMecHas MPOBOJIUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—n-nepexo/a. [TomynpoBogHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUI TOK B  pacTBOpax MW  pacIjlaBax  3JIEKTPOJIMTOB.
DNEeKTPOIIUTHYECKAS TUCCOLUALUSL. DIEKTPOIIH3.



DNeKTpUUeCcKuii TOK B raszax. CaMOCTOSTEIbHBIM U HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHuueckue yCTpPOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIEpPMETP,
BOJILTMETP, PEOCTaT, HCTOYHUKM TOKa, OJJEKTPOHArpeBaTelbHble MPUOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN O,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN AUO/, TabBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKAa U HAPSHKEHUSL.

3aBUCHUMOCTb COINPOTUBIICHUS HUIMHAPUYECKUX HPOBOJHMKOB OT JJIMHBI,
IJIOIIA/IM MONIEPEYHOr0 CEYEHUS U MaTepraIa.

CmemaHHoOe COeIMHEHNE TPOBOJHUKOB.

[Ipamoe wu3MepeHHe JIIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOI0 PJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCUMOCTH CONPOTUBJIEHUS METAILUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 2IIEKTPOIUTOB.

HckpoBoii pa3psaa U NpOBOAUMOCTS BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD IUOAA.

Vuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3ydeHne cMEmaHHOro COEIUHEHUS PE3UCTOPOB.

N3mepenne aneKTpOABUKYIIEH CHIIBI MCTOYHHMKA TOKa M €ro BHYTPEHHEro
CONPOTHUBJICHU.

Habmonenue snexkrpomsa.

MexnpeaMeTHbie CBA3H

N3yuenue xypca ¢uszuku 6a3zoBoro ypoBHs B 10 kjacce ocyliecTBIisieTcs €
y4ETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcamMH MaTe€MaTHKH,
OMOJIOTUH, XUMUH, T€OTpa(H U TEXHOJIOTHH.

Meowxcnpeomemnvie nousimusi, CBA3aHHBIE C MU3yYEHHEM METOJOB HAYYHOIO
NO3HAHUS: SIBIEHWE, HAay4YHbIA (pakT, rurnore3a, (QpU3Myeckas BeIMYHMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelieHWe CUCTEMBbl ypaBHEHUH, JWHEWHas (yHKIHS,
napaboua, runepoosna, X rpaQuKd U CBOWCTBA, TPUTOHOMETPUUECKHUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X MPOECKIHUH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHndyeckoe JBM)KEHUE B KUBOW mpupoje, auddys3us, ocMoc,
TEII000MEH >KMBBIX OPraHU3MOB (BU[BI TEILIONEPEaAayuH, TEIIOBOE PaBHOBECHUE),
AIIEKTPUYECKHUE SIBJICHUS B )KUBOM IPUPOJE.

Xumusi: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIIOBbIE CBOKMCTBA TBEPABIX TEN, KUJIKOCTEHN U ra30B,



JJIEKTPUYECKUE  CBOWMCTBA  METAUIOB,  DJIEKTPOJUTHYECKAas  AUCCOLMALNS,
raJbBaHUKA.

l'eocpaghus: BnaxHOCTb BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHUE IBMKEHUN C MCIOIb30BAHMEM MEXaHU3MOB,
y4€T TpEHHS B TEXHUKE, MOJAIIMWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCA B TEXHHUKE (pakeTa, BOAOMET M JPYrHE), JBUIATelb BHYTPEHHEIO
Cropanusi, naposasi TypOrHa, OBITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU
NOJIyYEHHUS] COBPEMEHHBIX MATEPUAIOB, B TOM YHCJIE HAHOMAaTEpPHAIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3alllMTa, 3a3eMJICHUE 3JIEKTPONpuOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHbBIC npuOopHI,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Pa3znen 4. JjekTpoanHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKYUA

[TocTrossHHBIE MAarHUTHI. B3anmoeicTBHE NOCTOSTHHBIX MAarHUTOB. MarHuTHoe
nojsie. Bektop marHuTHOM MHAYKUMU. [ [puHIMI Cyniepno3um MarHUTHBIX TTOJIEH.
JlvHum MarHuTHOM uWHAyKUuH. KapThHa JIWMHWKA MarHUTHOW HMHAYKLIUW TTOJS
MOCTOSSHHBIX MAarHUTOB.

MarHutHoe 1OJ€ MPOBOJHHKA C TOKOM. KapTuHa JIMHUNH WHIYKLIHH
MAarHWTHOTO TOJISI JUIMHHOTO MPSMOI0 MPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJHUKA, KATYIIKHU ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiictBre mpoBOIHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHnua, e€ Mmonyib U HanpaBiieHue. [BUKeHUE 3apsHKEHHON YacTULbI
B OJHOPOJHOM MarHUTHOM moJie. Pabora cuisr JlopeHia.

SIBeHHME DNEKTPOMArHUTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIMU. OJEKTPOJBHXKYILAs CUJla HWHIAYKIUU. 3aKOH 3JEKTPOMAarHUTHOM
uHaykuuu @apanes.

BuxpeBoe »siekTpuueckoe Imosie. OIEKTPOJBHXKYILAs CUJa HHAYKIUUA B
MPOBOJIHUKE, IBUKYIIEMCS MOCTYNMATENbHO B OTHOPOJJHOM MAarHUTHOM TIOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTh.  SIBJIEGHHME CAMOMHIAYKIMHU. OIJIEKTPOJABMXKYIAS  CHUJa
CaMOMHIYKIIUU.

DHEprus MarHuTHOTO TOJISt KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHBIC
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOJABUraTENb, YCKOPUTEIH 3JIEMEHTaPHBIX
YaCTHI, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE IEKTPOHHOTO ITy4YKa MAarHUTHBIM ITOJIEM.

JIvHUM MHAYKIUMY MarHUTHOTO MOJIS.

B3aumopericTBre A1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJINTA.

SBNeHNE >IIEKTPOMArHUTHON UHAYKIHH.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHIIBI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHuTHOT'O TIOTOKA.

SIBneHne CaMOMHAYKIUH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

Hccnenoanue AMCTBHS MOCTOSIHHOTO MarHWTa HA paMKy C TOKOM.

Hccnenoanue sSBICHUS JIEKTPOMAarHUTHON MHIYKIIHH.

Pa3zpnen S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEDAHUA

KonebGarenbnast  cuctema. CBoOOAHBIE  MEXaHMYECKHE  KoJeOaHUS.
["apmonnueckue konebanus. [lepuos, yacrora, amruutyga U ¢asza KoJeOaHH.
[Ipy>xuHHBI MagATHUK. MaTreMaTU4eCKUd MasTHUK. YPaBHEHUE TapMOHUYECKUX
kosiebanuil. [IpeBpallienue 3Heprun Npyu rapMOHMYECKUX KOJIEOaHUX.

Konebarenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJeOaHUS B
UJCAIbHOM KOJIeOATeTbHOM KOHTYpe. AHAIOTUS MEXIy MEXaHHYeCKUMH U
ANEKTPOMATHUTHBIMU KoJieOaHusaMU. Popmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUM B UJICATBHOM KOJIE0ATEIbHOM KOHTYDE.

[IpencraBnenue o 3aTyxarolux KojaeOaHusX. BbIHYX 1eHHbIE MEXaHUYECKHe
KojeOanus. Pezonanc. BbIHYX/I€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHUsI.

Ilepemennbiii TOk. CHHyCOMZANbHBIN NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKA. AMIUIMTYJHOE M JACUCTBYIOLICE 3HA4YCHHE CHIIBI TOKa H
HaIPSOKCHUS.

Tpanchopmarop. IIpousBoacTBo, nepegada U MOTPEOICHUE AINEKTPUIECKON
SHEPruu. DKOJOTUYECKUE PHUCKH NPU NPOU3BOACTBE dJIEKTpodHepruu. KyneTypa
UCIIOJIB30BaHUS MIEKTPOIHEPTHH B IIOBCEITHEBHON KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IMPUMEHEHMUE: JIIEKTPUYECKUN
3BOHOK, F€HEPATOP IEPEMEHHOI0 TOKA, IMHUH dJIEKTpOIIepeaay.

Jemoncmpayuu

HccnenoBanue mapaMeTpoB KoieOaTENIbHONM CHCTEMbI (NIPYKUHHBIA WM
MaTeMaTUYECKUN MasiTHUK).



Habmronenue 3aryxarommx KoJieOaHmi.

HccnenoBaHue CBOMCTB BBIHYKICHHBIX KOJIEOAHUM.

Habmonenue pezonanca.

CB0oOOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHNUS.

OcumorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSIKEHUS OT BPEMEHU) ISt
ANIEKTPOMATrHUTHBIX KOJIEOaHUM.

Pe3onanc mnpu MOCIEAOBATEIBHOM COEIMHEHHM pPE3UCTOpa, KATYLIKU
WHJIYKTUBHOCTH Y KOHJIEHCATOPA.

Mogenb TUHUYU 3IEKTPONEpEaaUH.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomoi

HccnegoBaHue 3aBUCMMOCTH NEPHOJA MAJIbIX KOJIEOAHUM Ipy3a HA HUTHU OT
IUTMHBI HUTU U Macchl rpy3a.

Hccnenoanne nepeMEHHOr0 TOKA B LIETHU U3 TIOCJIEI0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyLIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuveckue BOJIHBI, YycioBHs pacnpoctpaHeHus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJuHa BoOJIHBL [lomepedHble YW TPOJOJIbHBIE BOJHBI.
Nutepdepentius u audpakiius MEXaHUYECKUX BOJIH.

3Byk. Ckopoctb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHbIE BOJIHBL. Y CJIIOBHS M3JIYYEHHS 3JEKTPOMATHUTHBIX BOJIH.
B3anmuasa opuenrtauus BektopoB E, B, V B anexkrpomaruutHoi BosiHe. CBoicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, MPETOMIICHHUE, TONApU3anus, AudpaKius,
unteppepenusa. CKOpOCTh 3JEKTPOMArHUTHBIX BOJIH.

[Ilkana 3neKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe AIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIuOCBs3U U TeleBUuAeHUA. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl.

TexHuueckue yCTpPOHMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbBIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi OUArHOCTUKA B TEXHUKE M MEAULMHE, pazaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHHUE MMONEPEUHBIX U MPOJAOIBHBIX BOJIH.

Kone6momeecs Tesno kak UCTOYHUK 3BYKa.

Habmronenue orpaxkeHus U IpeIoMICHUS MEXaHUYECKUX BOJIH.

Ha6monenue nnarepdepeHnm u AUPpakiini MEXaHHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Halntonenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJIOH U
4acTOTOM KOJIeOaHHil.



Uccnenoanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHHE, TPEJIOMIICHHE,
noJisipu3anus, Audpakuus, uHTepdepeHIHsL.

Tema 3. Onmuka

I'eomeTpuueckass ontuka. IIpsAMonMHENHOE pacnpoCTpaHEHHE CBETa B
OIHOpOHOM cpene. JIyd cBeta. TOUECUHBIN UICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKoHbI OTpaxkeHHs cBeTa. [locTpoenne nzobpakeHuil B
IJTIOCKOM 3€pKaJie.

[Ipenominenue cBeta. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenapHbll yroa MOJHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus cBera. CnoxHbli cocTaB Oenoro cseta. L{Ber.

Cobuparomniye u pacceuBaronye JMH3bl. ToHKas ruH3a. DOKYCHOE pacCcTOsTHUE
U ONTHYECKas cuiia TOHKOW JUH3bL. [locTpoeHne n3odpaxkeHnui B COOMPAIOIINUX U
pacceuBaromnx JiMH3ax. GopMysia TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBasi ontuka. Wutepdepenmus cBera. KorepeHTHble HMCTOYHUKHU.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuust cBera. JudpakiumonHas peméTka. YcioBue HaOMOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXpPOMAaTHYECKOrO CBeTa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckue yCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
¢doToamnmapar, MPOEKIIMOHHBIA ammapaTr, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMUOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpssMonMHEIHOE pacHpoOCTpaHEHUE, OTPAKEHHWE U TMPETOMIICHHE CBETA.
OnTtuyeckue npudopsI.

[TonHoE BHyTpeHHEE oTpaxkeHue. Mozaenb CBETOBOA.

WccnenoBanune CBOMCTB N300pakKeHU B TUH3AX.

Mopenu MUKpOCKOMa, TENECKOIA.

Habmonenue nunrepdepeHinu ceera.

Habmronenue nudpakiuu ceera.

Habmronenue agucnepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonyuyenue cnekTpa ¢ HOMOUIBI0 TU(PAKIIMOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBera.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue noka3aress IpeOMICHHS CTEKJIA.



WccnenoBanune CBOMCTB N300pakKeHU B TUH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3pnes 6. OcHOBBI CllelUAJIBLHON TEOPUH OTHOCHTEJIBHOCTH
I'paHu1IBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKHU. [1ocTynarsl cenuanbHon
TEOPUU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyME,
IPUHIMI OTHOCUTENBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKpaIEHUE
JUTUHBI.
DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTUILIBI.

CBsi3b Macchl C 3HEPrUel U UMITYJIbCOM PEIIATUBUCTCKON YAaCTHUIbl. DHEPTHs
ITOKOSI.

Paznen 7. KBantoBas ¢pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u 3HEPrUn (POTOHA C €ro YaCTOTOM. DHEPrus
U UMITYJIbC (POTOHA.

Otkpeite u uccienoanue dporodddexra. Onbrret A. I'. CroneToBa. 3akOHbI
doroaddekra. YpaBHenue DiHITeNHA Uit doTtorddekrta. «KpacHas rpaHuiia»
doTorddekra.

JlaBnenue ceera. OnbiTel I1. H. JIebenena.

XHUMHUYECKOE JICCTBHE CBETA.

Texnudeckue yCTpONCTBA W MPAKTHYECKOE TMPUMEHEHHE: (HOTODIEMEHT,
dboTomaTUMK, COIHEUHAas OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHeKT HAa YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHET0 (poTodddekra.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Pesepdopna mo paccesHUIO o -YaCTHIL.
[Lmanerapuas mognens aroma. Iloctymatsl bopa. M3nyueHne u TOTIIOLIEHUE
(GOTOHOB mpU MEpexoje aToMa C OJAHOrO YpPOBHS JHEPruu Ha Apyrou. Buasl
crekTpoB. CIEKTp YPOBHEW 3HEPruu aToMa BOJIOPO/IA.

BonnoBeie cBolicTBa yactuil. Bosbl ne bpoins. KoprnyckynsapHO-BOIHOBOM
JyaJInu3M.

CrnioHTaHHOE M BBIHYXJICHHOE U3JTy4YCHHE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu



Mogens onbita Pesepdopna.

Omnpenenenre JUIMHBI BOJIHBI Ja3epa.

Halntonenue nuHeyaThIX CIEKTPOB U3y YEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

Habmronenue nuHenyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, J10Ka3bIBAIOUIME CJO0XKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3depdop/ia 1o onpeneneHuio cocraBa pau0akTUBHOTO
u3nyuenusi.  CoiictBa  anbda-, Oera-, ramma-uziaydeHus.  Buushue
PaaMOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHA W HelTpoHa. Hykmonnas moxens sapa ['eiizenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Torsbl.

Anbsda-pacnan. DNEKTPOHHBIM U TMO3UTPOHHBIN Oera-pacman. [amma-
M3JIy4YeHHE. 3aKOH palMOaKTUBHOIO pacnaja.

DHeprus cBA3U HYKJIOHOB B sjpe. Anepubie cuibl. Jlepekt Macchl siapa.

Snepusie peakuuu. JleneHne U CUHTES s1ep.

Anepuwiii peaktop. Tepmosinepuslii cuHTe3. [IpoGiaeMbl M TEpPCIIEKTUBBI
AIEPHON SHEPrEeTUKHU. DKOJIOTUUECKUE ACTIEKTHI SAECPHON IHEPTETHKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE NO3UTPOHA.

MeTo b1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTalbHbIE B3anMoielicTBrs. EMuHCTBO (hr3ndeckoil KapTUHBI MUPA.

TexHuyeckue yCcTpoucCTBa M MPAKTHYECKOE NMPUMEHEHHUE: T03UMETP, Kamepa
BuuibcoHa, siaepHblil peakTop, aToMHas boMoa.

Jlemoncmpayuu

Cu€TunK MOHU3HUPYIOUIUX YaCTHUL.

Vuenuueckuii sxcnepumenm, 1abopamopuule pabomoi

HccnenoBanue TpekoB yacTull (10 roTOBbIM (oTorpadusim).

Pa3zpnen 8. JDiieMeHTBI aCTPOHOMHUM M aCTPOGUIMKH

Otanbl pa3BUTHs acTpoHoMuUU. [IpukiIagHOE 1 MHUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMMUH.

Bun 3Bé3gnoro neba. Co3Be3qus, SipKU€ 3BE3MbI, IUIAHETHI, UX BUAUMOE
JIBIOKEHUE.

ConHeuHas cucrtema.

Connne. ConHeuHasi akTUBHOCTh. Mcrounuk sHepruu ConHuia U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpajIbHBIA KJIacc —
CBETUMOCTBY». 3BE3IbI TJIABHOM ITOCJICAOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsl 3BE3/ TJIABHOM IOCJEAOBaTEILHOCTH. BHyTpeHHEee cTpoeHue



3B&3/1. COBpEeMEHHBIE MPEJICTABICHUSI O MPOUCXOXKIAECHUU U 3Booruu ConHia u
3BE3/1. DTaInbl KU3HU 3BE3].

Mnineunsiit Ilyte — Hama [Nanaktuka. Ilonoxxenne n nBuxenue CoisHLIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapbl. YEpHBIE ABIPBI B SApax
rajgakTHK.

Bcenennas. Pacimpenune Beenennoid. 3akon Xa00mna. PazOeranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE HM3IydYeHHE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnusie npobieMbl aCTpOHOMHUH.

Vuenuueckue nabnrooenus

HabmroneHuss HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHHUEM KOMIBIOTEPHBIX
IPWIOKEHUHN JJIs ONpEeNICHUs MONOXKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us CEeBEpHOIo MOJyIapus U IpKUe 3BE31bI.

Hab6monenus B reneckon Jlynsl, mnanet, Mieunoro Ilytu.

Oo6o0marouee MOBTOPEHUE

Pony Qusukn u acTpoHOMHUHM B DIKOHOMHUYECKOM, TEXHOJOTHMYECKOM,
COILIMAJIBHON M 3TUYECKOM chepax AesITeIbHOCTH YeT0BEKa, POJIb U MECTO (DU3UKH U
ACTPOHOMHUH B COBPEMEHHOW HAy4YHOW KapTHHE MUPA, POJIb (PU3NYECKON TEOpHH B
(opMHUpPOBaHNHU MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX  €CTECTBEHHO-HAYyYHBIX
NPEACTABIICHHUI O PUPOJE.

MesknpeaMeTHbIe CBSI3H

N3yuenue xypca ¢uzuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBIisieTcs ¢
YYETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMuM MaTEMAaTHKH,
OMOJIOTUH, XUMUH, T€Orpauu U TEXHOJIOTHH.

Meorcnpeomemnvie nowsimusi, CBA3aHHBIE C MU3yYEHHEM METOJOB HAYYHOIO
MO3HAHMS: SIBJIICHWE, HAY4YHBIM (akT, TUMOTe3a, (u3nyueckas BEITWYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIEIUPOBAHNE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMBbl YpPaBHEHUH, TPUTOHOMETPUUECKHUE
(GyHKIIUA: CUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPHl M UX MPOCKUHMH HA OCH KOOPJIHWHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK TMOJ00US TPEYyroJbHUKOB,
ornpe/ereHue MIONaan MIOCKUX GUTyp U 00bEMa Tel.

buonoecus: »nextpuueckue SBICHHS B KHBOW MPUPOJE, KoyeOaTeabHbIC
JIBUXEHHUS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paauanyy Ha 5KUBbIE OPTraHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAITUYECKON PEIETKU, CIIEKTPAIbHBIA aHaU3.



l'eocpaghua: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(doTochEMKa 3eMHOM MOBEPXHOCTHU, MPEICKA3aHUE 3EMIIETPSICEHUN.

Texnonocusi: JMHUM BJEKTpONEpenady, TIeHepaTop NEepPEMEHHOro TOKa,
ANEKTPOJBUTaTENb, WHIAYKIMOHHAS T[e€4Yb, pajgap, PajauoNpUEMHUK, TEJIEBU30D,
antenHa, tenedon, CBU-meub, NMpOEKIIMOHHBINA amnmapar, BOJOKOHHAs OITHKA,
cosHeuHas OaTapes.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue ydeOHOro mpeamera «®Pu3mka» Ha YpPOBHE CpeaHEro oOIIero
obOpa3zoBaHus (0a30BBI YPOBEHbB) JOJDKHO O00ECICUHTh JOCTHIKCHHE CIICTYIOIINX
JTUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00Pa30BaTEIBHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeamera « Du3uka» JOIKHbI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIMXCSI PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpHMCHTAIlUM, TIO3UTHBHBIX  BHYTPCHHUX  YOCXKICHUN, COOTBETCTBYIOIIHMX
TPaAUIIMOHHBIM IICHHOCTSM POCCHMCKOTO OOIECTBa, PACIIMPEHUE >KU3HEHHOIO
OTBITa U OMBITA JIEATEIIBHOCTH B MPOIIECCE peaiu3allii OCHOBHBIX HANpaBiIeHUN
BOCITUTATEIIFHOM AEATEIFHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCT TPAKIAHCKON MO3HUIIMH 00yYarONIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTI'O WJI€HA POCCUIICKOTO OOIIECTRA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX |
JIEMOKPAaTUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JIE€ATEIbHOCTh B MHTEPECAX TPaXKJAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYMPABJICHUU B 00pa30BaTEIbHOM OpraHu3alluu;

YMEHHUE B3aMMOJEHCTBOBATH C COUMAIIbHBIMA MHCTUTYTaMU B COOTBETCTBUM C
uX QYHKIUSIMHA U HA3HAUYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHON U BOJOHTEPCKOM NEATEIBHOCTY;

2) NaTPUOTUYECKOT0 BOCITUTAHMS

c(hOpMHUPOBAHHOCTH POCCUHUCKOM IpaXkTaHCKOU UJIGHTUYHOCTH, TAaTPUOTU3MA,

IICHHOCTHOE OTHOIIIEHUE K TOCYJIApCTBEHHBIM CHMBOJIaM, JOCTHXKCHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (DM3UKH M TCXHUKH,

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBECHUS,

CITIOCOOHOCTh OIIEHMBATh CHUTYaIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCJIE B
NESTEIIbHOCTH YYEHOT0;

OCO3HAHHE JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AYIIETO;

4) 3cTeTHYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUAsi SCTETUKY HAyYHOI'O TBOPYECTRA,
npuUCyLIEero (pU3nYecKoil HayKe;

5) Tpy10BOr0 BOCIUTAHMS:



UHTEpEC K pa3MyHbIM chepaM MpodhecCHOHATBHOM NeATENbHOCTH, B TOM
YHCIIE CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynyuieit npodeccun 1 peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIacTU
(bU3HKY HA TPOTSHKEHUN BCEH KU3HH,

6) IKOJIOTNYeCKOr0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYpbI, OCO3HAaHUE TIJ00aIbHOrO
XapakTepa dKOJOTUUECKUX MPOoOJIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JIECTBUM B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHUSA LIeJIEW YCTOMYMBOTO PA3BUTHS YEIIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJIOTMYECKOM HAIpaBIEHHOCTH Ha
OCHOBE UMEIOUIUXCS 3HAaHUN 1O (PUBHUKE;

7) HIEeHHOCTH HAYYHOTI'0 MO3HAHMA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAHHE LIEHHOCTH HAYYHOM [EATEIbHOCTH, TOTOBHOCTH B MPOLECCE
U3y4YeHUs! GUBUKU OCYIIECTBIISITH MPOCKTHYIO U UCCIIEOBATEIBCKYIO IS TEIIbHOCTD
WUHJMBUYaJIBHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIbTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbI€ /eiicTBUsI
Ba3oBble Jioruyeckue aeiicTBus:
CaMOCTOSITENIbHO  (popMynHpoBaTP W aKTyalU3UpoBaTh  IpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNATh TENU JeATEIBPHOCTH, 3a/1aBaTh IMAapaMeTPhl W KPUTEPUH HUX
TOCTHIKCHUSI,
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHUBOPEUHS B  PaccMaTPUBAEMBIX
bu3HYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C y4ETOM aHAlM3a WMEIOIIUXCS
MaTePHATBHBIX M HEMAaTePUATbLHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHUBATh COOTBETCTBHE PE3YIbTaTOB
1[EJI5IM, OLICHUBATh PUCKHU MOCIIEACTBUMN ACATEIBHOCTH;
KOOPJIMHUPOBATH U BBITIOIHATH pa0OTy B YCIOBUAX PEATbHOTO, BUPTYAJIbLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTHUBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MTPOOJIeM.
ba3soBble uccieaoBare/bCKue 1eicTBUA:
BJIQ/ICTh HAyYHOW TEPMHHOJIOTHEH, KIIOYEBBIMH MOHSATHUAMU U METOAaMH
(u3nUecKoil HayKH;



BJa/IeTh HaBbIKAaMHU Y4eOHO-HUCCIIeI0BATEIbCKON U MPOEKTHOU AESITeNbHOCTU
B 00J1aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOHUCKY
METOJIOB pEeIIeHUs 3a7ad (PU3MUecKOro COAEpIKaHUSA, MPUMEHEHUIO Pa3INYHbBIX
METOJI0B MMO3HAHMUS;

BJIQJICTh BHUJAAMH JEATEIBHOCTH I10 TMOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETAllNK, TMPEoOpPa30BaHUI0 W MPUMEHEHHIO B PA3IUYHBIX Y4EOHBIX
CUTYaIHsIX, B TOM YHCJIE ITPH CO3IaHUH YYEOHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpoBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PeIIeHUs], HAXOAUTh apryMEHTHI JUIsl J0Ka3aTeIhCTBAa CBOUX
YTBEPKACHUM, 3a1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TIOJYyYEHHBIE B XOJ€ pEIICHUs 3aladd  Pe3yNbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3a/layd B 00pa3oBaTENbHOMN
JESITEIbHOCTH, B TOM YHUCJIE TIPH U3YYCHUH (PU3UKU;

JaBaTh OI[EHKY HOBBIM CHTYAI[UsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT,

YMETh TEPEHOCUTh 3HaHUA 10 (QU3UKE B MPAKTUUYECKYI0 00JIacTh
KU3HEJCATENbHOCTH;

yMETh UHTETPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJIEH, MPEIaraTh OPUTHHANBHBIE TIOAXObI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

Pabora c ungopmanmeii:

BJa/IeTh HaBBIKAMH TMONY4YeHUS WHPOPMAIUU (U3NYECKOTO COACPKAHUS U3
MUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBIATH IOWCK, AaHAIM3,
CUCTEMATU3AlMI0 W WHTEPIpPETalri0 MH(POpMAIMU pa3IMYHBIX BUAOB U (opM
IpEeJICTaBICHHUS;

OLICHMBATbH JJOCTOBEPHOCTh HH(POPMAIIHH;

UCTIONB30BaTh  CpeACTBAa  MHQPOPMAIMOHHBIX W KOMMYHHUKaIlMOHHBIX
TEXHOJIOTUMA B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3aJ1a4 ¢ cOOJI0IeHEeM TPeOOBaHUM 3PTrOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX U STUYECKUX HOPM, HOPM HH(DOPMALMOHHOM
0e30ITaCHOCTH;

co37aBaTh TEKCThl (U3MUECKOTO COACp>KaHUS B pa3IMUYHBIX (opmarax c
y4€TOM Ha3zHAYeHUS] MH(POPMAIIUU U TEJIEBOM ayUTOPUH, BEIOHpPAst ONTUMAIIbHYIO
(dopMy mpeacTaBIeHUS U BU3yaTU3alliu.

KoMMyHHKAaTHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe eiiCTBUS:
OCYIIECTBIIATH 00IIEHNE HA YpOKax (PM3UKH U BO BHEYPOUHOU JIEATCITLHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM  KOH(PIUKTHBIX CHTyallMd ®  CMST4arh
KOH(JIMKTBHI;



Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3PEHHS C HMCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U UHIAUBUIYAITHHOMN
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JCHCTBUU C Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEN KaXJ0ro WieHa KOJUIEKTUBA;

NPUHUMATh [EJIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATh JACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIATH IUJIaH JCHCTBUH,
pacupeneniaTh pojau ¢ y4€TOM MHEHHH YYacTHHKOB, OOCYKIATh pe3YJIbTaThl
COBMECTHOU pabOThI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIAJIa M KAXKJIOTO YUaCTHUKA KOMaH/bl B OOIIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npe/yiaratb HOBBIE IIPOEKTHI, OLEHHUBAaTh HUJEU C T[O3ULIUHA HOBHU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTHY;

OCYILIECTBJISAITh TO3UTUBHOE CTPATETUUYECKOE IIOBEJICHUE B Pa3IMUHBIX
CUTYyalUsIX, IPOSIBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA
Camoopranm3anus:

CaMOCTOSITENIbHO OCYUIECTBIIATh MO3HABATEIbHYIO AESTEIBHOCTh B 00JIACTH
GU3NKK ¥ acCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh W (POpMyITHUpOBaThH
COOCTBECHHEBIC 33/1a4H;

CaMOCTOATENIbHO COCTAaBJISATh IUIAH PEHICHUS PacYETHBIX M KaueCTBEHHBIX
3a/1a4, TJIaH BBITIOJHEHUS MPAKTHYECKOU pabOThl ¢ YIETOM UMEIOIITUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEANOUTEHHIH;

JaBaTh OLICHKY HOBBIM CUTYaIIHSIM;

pacHIMpSTh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHUIH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HPYIUIUU B 00JaCTH
(GU3HMKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOUMOHAJIbHbIH UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBHI B JICSITEIBHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB IEIISIM;

BJIQJIeTh  HABBIKAMHM  TIO3HABATENHHON  pedIeKCHMU  KaK  OCO3HAHHS
COBEpIIAEMbIX JCHCTBUII U MBICIUTEIBHBIX MPOLIECCOB, MX PE3yJIbTaTOB U
OCHOBaHMI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKU CUTYyalliu, BEIOOpa BEPHOTO
pelIieHus;



YMETh OLEHUBATH PHUCKU U CBOEBPEMEHHO NPHUHHUMATh PELICHHUS MO0 HX
CHUKEHUIO;

OPUHUMATh MOTHBBI W apryMEHThl JPYrUX I[pU aHaIHM3€ pPe3yJbTaTOB
NEeATEIbHOCTH;

OPUHUMATH ce0sl, MOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apPryMEHThl JpPYIrUX MpHU aHaJIU3€ pPe3yJbTaTOB
NEeSATENbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO APYTUX HA OMINOKH.

B nporecce 10CTHXKEHNUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS IIPOrPaMMBI 110
dusnke UII  YpPOBHS CpeaHEro o0mero o0pa3oBaHUS Yy OOy4aroOUmUXCs
COBEPILEHCTBYETCA AMOLIMOHATIbHBII UHTEJUIEKT, MpeANnoIararomii
c(OpPMUPOBAHHOCTH:

CaMOCO3HaHUs1, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIPABJICHUS Pa3BUTHUsI COOCTBEHHOM AMOLIMOHANBHOMN cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHUsA, BKJIIOYAIOMIETO CAMOKOHTPOJIb, YMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIOCOOHOCTh aJalTUpPOBATHCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMIICHUE K JOCTHKECHMIO LIEJINA U
ycrexy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHUE JEHCTBOBATH HCXOJsS M3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHATIBHOE COCTOSIHUE
IPYTUX, YYUTHIBaTh €ro IpU OCYIIECTBICHUH OOIIEHHUs, CIHOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIFOUAIOLIUX CIIOCOOHOCTh BBICTPAUBATh OTHOILICHUS
C IPYTUMHU JIIOJIbMHU, 3200TUTHCS, MPOSIBIISITH UHTEPEC U pa3peliaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATbBI

K koniy o6ydenus B 10 ki1acce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpax pPojb U MeCcTO (U3UKU B (POpMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B PA3BUTHU COBPEMEHHOM TEXHUKU M
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIIOAEH;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHHS H3YYCHHBIX (DU3UYECKUX MOJCIIECH:
MaTepHualibHas TOUKa, MHEepUUaIbHasl CUCTEMa OTCUYETA, AOCOTIOTHO TBEPJOE TETO,
UJCadbHbIA ra3, MOJEIN CTPOEHUS Ta30B, KMAKOCTENH M TBEPIBIX TEJ, TOUCUHBIN
ANEKTPUYECKUN 3apsij] MPU PEIICHUH (PU3NYECKHUX 3a]1ay;

pacro3HaBath (U3UYECKHUE SIBJICHUS (TIPOLIECCHhI) U OOBSICHIThL UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOpPUH CTPOCHUS BEIIECTBA U



ANEKTPOJUHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE IIPSMOJIMHENHOE ABUKEHHUE,
CBOOOJHOE MaJIEHUE TeJl, JBH)KEHHUE MO OKPY’KHOCTH, MHEPLMS, B3aUMOJACICTBUE
Ten, audPy3us, OpOyHOBCKOE IBHKEHUE, CTPOCHUE KUIAKOCTEH M TBEPIBIX TET,
U3MEHEeHuEe o0bEMa Tel IpU HarpeBaHuU (OXJIAXAEHWH), TEILIOBOE PaBHOBECHE,
UCIIapEHUE, KOHJAECHCAlus, IUIaBICHUE, KPUCTAUIM3alUs, KHUIIEHUE, BIIAXKHOCTH
BO3/lyXa, ITOBBIICHUE JABJICHUS ra3a NPH €r0 HArPEBAHUM B 3aKPBITOM COCYJE,
CBS3b MEXIY IapaMeTpaMH COCTOSIHUS Tra3a B M30IPOLIECCAX, ANEKTpU3aLus TEl,
B3aUMO/JICCTBUE 3aPSAI0B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, HCIONb3Ysl (PU3NUECKHE BEIUYUHBL:
KOOpAMHATA, IIyTh, IEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, CHIa,
VMMITYJIBC TEJIa, KHHETHUYECKas SHEPrus, MOTCHIMANIbHAS JHEPrUs, MEXaHUYECKas
paboTa, MexaHM4YeCKas MOILHOCTb, IIPU ONHCAHMM IPaBWIBHO TPaKTOBATh
(U3NYECKUN CMBICI HCHOJIb3YEMBIX BEJIMYUH, WX OOO3HAUEHUS M EIUHUIIB,
HaXoAUTh (HOPMYJIbI, CBS3BIBAIOIINE JAAHHYIO (U3NYECKYIO BEIMYHHY C JAPYTHUMHU
BEJINYNHAMU;

ONMUCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBIICHHUS,
UCHONB3ysl (U3MUECKUE BEJIMYMHBI: JaBJICHHUE ra3a, TeMIeparypa, CpeaHss
KMHETUYECKash DHEPIUsl XaOTHYECKOI0 JABM)KEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, pabora rasa,
KO3((PUIIMEHT TMOJE3HOro JACMCTBUS TEIUIOBOIO JABUTATelNd; MpPU ONUCAHUU
IOPaBWJIBHO TPakTOBaTh (PU3MUECKUN CMBICH HCHOJB3YEMBIX BEJIMYMH, MX
0003HAYEeHUsI W €IUHUIBI, HaXOAUTh (HOPMYJNbI, CBS3BIBAIOIIME JaHHYIO
(GU3NYECKYIO BETMUUHY C APYTUMU BEIHMUYUHAM;

ONMCHIBATh NU3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEUIECTBA U DIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMUYMHBL: AJIEKTPUUYECKUI 3apsf,
AIEKTPUYECKOE T0JIE, HAIPSKEHHOCTD I10JIs, ITIOTEHIIMAJ, Pa3HOCTh ITOTEHIIMAJIOB;
OpU ONUCAaHUHM TPABUIBHO TPAKTOBATh (PU3UUYECKUI CMBICT HCIIOIb3yEMbIX
BEJIMYMH, MX OOO3HAUYECHHS M €IUHHUIIBI, YKa3blBaTh (HOPMYJIbI, CBSI3bIBAIOLIUE
JaHHYI0 (PU3UYECKYIO BEJIMUYHMHY C APYTUMH BEIMUYUHAMU;

aHAJIM3UPOBATh (PU3UUYECKHUE MPOLIECCHl U SBIEHUS, UCIONB3Ys (hu3nueckue
3aKOHBI U NPUHIMIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAaHEHHMS MEXAHUYECKOM DHEPIUM, 3aKOH COXPAHEHHsS HWMITYJIbCa,
OPUHIUI CYNEPIO3UIMKA CWJI, NPUHUUII PaBHONPABUS WHEPLUAIBHBIX CHUCTEM
OTCY€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHUs BELIECTBA, Ia30BbIC
3aKOHBI, CBA3b CpEAHEH KMHETUYECKOU HEPIUM TEIUIOBOIO ABUIKEHHS MOJIEKYII C
a0COJIFOTHON TeMmIepaTypoid, EpPBbIi 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu S3TOM pa3nvyarh CJIOBECHYIO
(opMyJIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAXKEHUE M YCJIOBUSA (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHSTH OCHOBHBIC TPUHITUIIBI ACHUCTBUS MAIIHH, TPHOOPOB U TEXHUUYECKUX
YCTPOICTB; pa3inyarh YCIOBUSA UX O€30MaCHOr0 MCIOJIb30BAHUS B MTOBCEHEBHOM
KU3HH,

BBITIOJIHATh JKCIIEPUMEHTHI MO HCCIIENOBAHUIO (PU3WYECKUX SIBICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHU, MPU 3TOM
dbopMynrpoBaTh MpodIeMy/3a1ady U TUIOTE3y YIeOHOTO IKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 PEAJIOAKEHHOT0 000pYA0BaHUSI, TPOBOAUTH OMBIT U (HOPMYJIUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PM3MUECKUX BEITUYHH, TIPH
ATOM BBIOMpATh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HUCIOJIh30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPELTHOCTEN U3MEPEHUM;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXAY  (U3MUECKUMHU  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
buKCcHpOBaTh PE3yIBTATHI MOJIYICHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJIC
TabauI U rpauKoOB, A€JIaTh BHIBOABI 10 PE3yIbTaTaM HCCIIEI0BaHU;

cobrofaTh npaBuia 0€30MacHOro TpyJa MpHU MPOBEICHUM UCCIICIOBAaHUM B
paMKax y4eOHOro OSKCIEpPUMEHTa, Y4YeOHO-UCCIENOBATENLCKOW U IMPOECKTHOM
JIESTETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEITBHBIX YCTPOHMCTB M JIaDOPATOPHOTO
000pyaOBaHU4;

pemaTh pacuéTHbIC 3a7a4d C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCTOJIBb3Ysl (PU3MYECKUE 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIIOBUS 3a7a4u
BBIOMPATh (PU3NUYECKYIO MOJEINb, BBIIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYJIBI,
HEeoO0XoauMbIe ISl €€ pelleHus, MPOBOJUTH PACUETHI U OIEHUBATh PEATbLHOCTD
MOJTYyYE€HHOTr0 3HaUeHUS (PU3UYECKON BEJIMUUHBI,

peniaTh KaueCTBEHHbIE 3a1a4i: BHICTPAUBATh JIOTMYECKU HEITPOTHBOPEUUBYIO
LETIOYKY PACCYXICHUN C ONOpOd Ha M3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
busndecKue SBICHUS;

UCIIOJIB30BaTh NP PELIEHUH YUeOHBIX 3a/1a4 COBpeMEHHbIE HHPOPMAIIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIMU U TPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIONMYJISIPHON WHGOPMAIIMK, TOJMYYEHHONM W3 Pa3InYHbIX
HMCTOYHUKOB, KPUTUIECKU aHATM3UPOBATH MOTydaeMyt0o HHPOPMAITUIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOCIKHBIX YUEHBIX-(PUBUKOB B
pa3BUTHE HAYKU, 0OBSICHEHUE ITPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHUM;

WCIIOJTh30BaTh TEOPETUUECKUE 3HAHMS MO (PU3UKE B TTOBCEIHEBHOM JKU3HU IS
oOecrieueHns O€30MaCHOCTU TpH OOpallleHHMH C NpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIIOJIEHUSI HOPM 3KOJOTUYECKOTO
MOBEJCHUS B OKPY>KaIOIIEH Cpejie;



paboTath B TpPYIIE C BBIMOJHEHUEM pPa3IMYHBIX COIHAIBHBIX POJICH,
MJIAHUPOBATh Pa0dOTy TPYIIIBI, PAMOHATBHO PACHPEACNSITh OOS3aHHOCTH U
MJIAHUPOBATH ACATEIHPHOCTh B HECTAHIAPTHBIX CHUTYyAIUAX, aJCKBATHO OIICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB T'PYMIIbI B PEIICHUE paCCMATPUBAEMON MTPOOIIEMBI.

K koniy o6yudenus B 11 kiiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITIXCSI YMECHUIN:

JEMOHCTPHUPOBATh Ha MpPUMEpax pojib U MeCTO (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MPAKTUUECKOWU NEATEIBHOCTH JIOJIEH, IEIOCTHOCTh M €IMHCTBO
bu3HIeCcKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYCCKUX MOJICIICH:
TOYEYHBIN JEKTPUUECKUMN 3apsif, Jy4 CBETa, TOUCUHbI UCTOYHUK CBETA, siiepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sijipa MpH perieHUuH (PU3NYECKUX
3ajay;

pacro3HaBath (U3UYECKUE SIBJICHUS (MIPOLIECChI) U OOBSCHSITHL UX HA OCHOBE
3aKOHOB JJICKTPOIMHAMHUKN ¥ KBAHTOBOW (DM3UKH: AIEKTPUUECCKAsT TIPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, JJIGKTPOMAarHUTHAasi WHIYKIMSA, JEWCTBUE MAarHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM W JBYDKYIIUHCS 3apsiji, SJIEKTPOMArHUTHBIC KOJEOAaHUS H
BOJIHBI, TPSIMOJIMHEHHOE pPACIpPOCTPAHCHHE CBETa, OTPaKCHHE, MPEIOMIICHUE,
uHTepbepeHus, audpakuus W TOJApU3alMs  CBETa, JHUCIEPCUs CBETa,
doToanekTpudeckuii 3g ekt (porodrddekT), cBeTOBOE TaBICHNE, BOSHUKHOBEHUE
JUHEHYATOr0 CIHEKTpa aromMa BOJOPOJIa, EeCTECTBEHHAass ¥ HMCKYyCCTBEHHAs
PaaMOaKTUBHOCTD;

OMUCHIBaTh M3Y4YEHHbIE CBOMCTBA BEUIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUYECKYI0  TPOBOJUMOCTH  PA3JIUYHBIX  Cpel) U
ANIEKTPOMATHUTHBIE SIBJICHUS (IIPOILIECCHI), HWCIONB3YS (PU3NUECKHE BEITUYHHBI:
ANEKTPUYECCKUHN 3apsiji, CHJIa TOKA, AJIEKTPUYECKOE HANPSDKCHHE, DJICKTPHUSCKOE
COMPOTHUBJICHUE, PAa3HOCTh IMOTEHIINAJIOB, JIEKTPOABIKYIAs CUjla, padoTa TOKa,
WHIYKIUS MarHUTHOTO TMOJsi, cuia Awmmepa, cuna JlopeHlla, WHIyKTUBHOCTD
KAaTYIIKA, DHEPTUs DJIEKTPUUYECKOTO0 M MAarHUTHOTO TIOJIeH, MepHuoJl W YacToTa
KojeOaHuii B KojeOaTempHOM KOHTYpe, 3aps] W CHia ToKa B IIpolecce
rapMOHUYECKHX JJICKTPOMArHUTHBIX KoJIeOaHWH, (OKYCHOE pacCTOSHHUE U
ONTHYECKAasi CHJIa JIMH3bI, TIPU OMHCAaHUU TMPABUILHO TPAKTOBATH (DU3NUYECKUI
CMBICIT HCIIOJb3YEMBbIX BEJIWYMH, WX OOO3HAYEHUS W EIWHUIIbI, YKa3bIBaTh
(bopMyITBI, CBA3BIBAIOIINE TAHHYIO (U3MYECKYIO BEIMYNHY C APYTHMH BETUIMHAMMY;

ONMKCHIBAaTh H3YyUYECHHbIE KBAHTOBBIC SBJICHUS U TMPOLECCHI, HCIONb3Ys
dusnyeckue BEIMYUHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
9acTOTa CBETA, SHEPTH U UMITYJILC (OTOHA, IEPUOJ] TTOIypaciaaa, JHEPTUs CBSI3H



aTOMHBIX fJIep, TPHU OINHWCAHUM TPABWIBHO TPAKTOBATh (PU3UUYECKHH CMBICI
WCIIOIB3YEMBIX BEIMYHMH, WX OOO3HAYCHHS W EIAWHUIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3bIBAIONIME JaHHYIO (U3UUYECKYI0 BEIWYMHY C JPYTMMHU BeJIUYUMHAMH,
BBIUHCIIATH 3HAUCHHE (PU3NUECKON BETMYUHBI,

aHAIM3UPOBaTh (U3MUECKUE MPOIECCHl U SBJICHUS, UCTIOJb3Ys (HU3MUECKUE
3aKOHBI W MPUHIMIBL: 3aK0H OMa, 3aKOHBI MOCIE0BATEIBHOI0 U NapaJlIeIbHOTO
COCMHEHUS] MNPOBOJAHUKOB, 3aKOH J[oyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHIYKIHMH, 3aKOH MPSAMOJUHEUNHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUsI CBETa, ypaBHeHHe OWHInTelHa st doTtodrddexra,
3aKOH COXPaHEHWsI PHEPruu, 3aKOH COXPAHEHUS] UMITYJIbCA, 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsiaa, 3aKOH COXPAHEHHS MacCOBOTO 4HMCJa, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM Pa3inyaTh CJIOBECHYIO (OPMYTHUPOBKY
3aKOHAa, €ro MaTEeMaTU4YeCKO€ BBIPAKEHHE M YCIOBHUS (TpaHULbI, OO0JIACTH)
IPUMEHUMOCTH;

ONPENECTATh HAIPABICHUE BEKTOPA MHAYKIMA MATHUTHOTO OISl POBOIHUKA
C TOKOM, cujibl AMmnepa u cuiibl JIopeHa;

CTPOUTh W ONHUCHIBaTh HM300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JINH30M;

BBITIOJTHATh OKCIIEPUMEHTHI IO KCCIECNOBAHUI0 (DU3UUECKUX SBJICHUU W
MPOLECCOB € HCIOJb30BAHUEM IMPAMBIX M KOCBEHHBIX HW3MEPEHHI: MPU ITOM
dbopmyupoBaTh NpodaeMy/3a1aqy U TUIOTE3y YIeOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHUS, IPOBOAUTH OIBIT U (POPMYJIHPOBATH
BBIBO/IbI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUsI (PU3UUECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BaTh U3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN N3MEPEHUN;

MCCTIE0BATh 3aBUCUMOCTH (DU3UICCKUX BEIMYUH C UCIIOJIH30BAHUEM TIPSIMBIX
U3MEPEHUM: TMPHU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATh PE3yJIbTaThl
MOJIYYeHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUAE TaOMUIl U TpaduKOB,
Jie1aTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEA0BaHUS;

coOmro1aTh MpaBmwiia 0E30MacHOTO TPyJa MPU MPOBEACHUN HCCIICIOBAHUN B
paMKax yd4eOHOro OHKCIIEpUMEHTa, Y4YeOHO-UCCIIEIOBATEIbCKOH U MPOEKTHOM
NESATENBHOCTH C HMCIOJIb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB M JIaDOPATOPHOTO
000py0BaHUS,

pemath pacu€THbIE 3aJayd C SBHO 3aJaHHOW (DU3HUECKOH MOJIENbIO,
UCIIOJB3YS (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACHATh (U3MUECKUE BEIUYUHBI U (HOPMYJIBI,
HEeoOXoauMble i €€ pElIeHHs, TPOBOJUTh PAacU€Thl U OIEHUBATH PEATbHOCTD
MOJTYYEHHOTO 3HAYCHUS (PU3UIECKON BEIIMYNHEI;



pelarb KaueCTBEHHbIE 3aa4l: BBICTPAUBATh JIOTMYECKH HEITPOTHBOPEUUBYIO
LEMOYKY PACCYKIECHUN C OMOpOl Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uyeckue sIBICHUS,

UCIIOJIb30BaTh IIPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAUN U IIPEICTABICHHUS
y4eOHOM W HAay4YHO-HOMYJSIpHOM HWH(GOpMAallMK, TOTYYEHHOM W3 Ppa3IUYHbIX
HMCTOYHHMKOB, KpUTUYECKH aHAIM3UPOBATH MOJy4YaeMyt0 HHPOPMaLUIO;

OOBSICHATh MPUHLIMIBI JEHCTBUS MAIUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuuaTh YCIOBUS UX O€30IaCHOIO UCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

MPUBOAUTH IPUMEPHI BKJIa/1a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLECCOB OKPY)KAIOIIErO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

MCII0JIb30BaTh TEOPETHUUECKUE 3HAHUS O (PU3UKE B MOBCEAHEBHOMN JKU3HU IS
oOecrieueHus 0O€30MIaCHOCTU NpH OOpallleHHMH C NpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIIOJIEHUS] HOPM 3KOJOTUYECKOTO
NOBEJCHUS B OKPYIKAIOILIEH Cpee;

paboTaTh B TpyHIe C BBIIOJHEHHEM pa3jMYHbIX COLMAIbHBIX pOJEi,
IJIAHUPOBATh PaldOTy TPYIIIbl, PALHOHAIBHO paCHpEeAessITh OO0S3aHHOCTU U
IUIAHUPOBATH JESTEIBHOCTh B HECTAHJAPTHBIX CUTYyallUsAX, aJI€KBaTHO OIIEHUBATH
BKJIaJ] KQXKJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaeMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouuvecTBO yacon JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
Ne n/m Kourtpoabnsie | Ilpakruueckue
NPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Paznen 1. DU3UKA U METO/JIbIl HAYUYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METOABI HAYYHOT'O TTO3HAHUS 2 bubmmorexa OK
’ A Y https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3nean 2. MEXAHUKA
2.1 Kunematuka 5 Bubnmorexa [IOK
https://m.edsoo.ru/7{41bf72
but6mmoreka [IOK
22 Huranmia / https://m.eds00.ru/7f41bf72
but6mmorekxa [IOK
2. 1 1
3 3aKOHbBI COXPAHEHHUS B MEXaHUKE 6 hitps://m.cdsoo.rw/7E41bET2
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHIECKOM 9 1 bu6mmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmmoreka [IOK
3.2 10 1
OCHOBBI TepMOAHHAMHKI1 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEIICCTRA. 5 bu6mmoreka [JOK

@da30BbIE IEPEXOBI

https://m.edsoo.ru/7f41b{72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMMUKA
but6mmoreka [IOK
4.1 C) 10
HeIpocTatind https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIH A1eKTpUuYecKuil TOK. Toku B 12 bubnuorexa LIOK
’ PAa3JIMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOIT'PAMME



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

11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHBIE
HaumenoBaHue pa3aesioB U TeM undposbie
Ne ni/m P Kontpoabnbie | IIpakTHueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. 9JIEKTPOANHAMUKA
11 MarnuTHO€ noje. IeKTpOMarHuTHast 1 | 3 bubmmoreka [JOK
' UHIAYKUIASA https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHu4ecKue U AJIEKTPOMarHUTHBIE 9 1 bubnmoreka [JOK
' KoJ1e0anus https://m.edsoo.ru/7f41¢97¢
9 MexaHu4eCcKHe U JIEKTPOMarHuTHbBIE 5 1 bubnuoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
23 Orrruka 10 3 bubmorera [OK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 24

Paszea 3. OCHOBBI CIEIIUAJIBHOH TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crielIMaIbHON TEOPUHU 4 1 bubmuoreka [JOK
OTHOCUTEIIBHOCTU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3BUKA
4.1 DJIeMEeHTHl KBAHTOBOU ONTHKU 6 Bubnmorexa [IOK

https://m.edsoo.ru/7f41c¢97¢
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bu6mmoreka [IOK

. 4
4.2 Crpoenue atoma https://m.edsoo.ru/7f41c¢97¢
bu6mmoreka [JOK
. 5
4.3 ATOMHOE PO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DNeMEHTBI aCTPOHOMUU U aCTPOPUIUKU 7 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o01aroiiee NOBTOPEHHE 4 ng:?;if;;grouﬁfﬂcwc
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KJIACC
KouuvecTBO yacos DJIeKTPOHHbIE

Ne Hara uugposbie

Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3YYeHHS o0pa3oBaTesibHbIE

padoThI padoTbI
pecypcsl

®duszuka — HayKa O IpUpO/IE.

1 Hayunsrie MeT(})I 13§ HOSH;)H;[;[ 1 0 0 Bubmmorexa [IOK

Y A 01.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEeT0 MUpPa
Pounb 1 mecTo usuku B

) (hopMUPOBaHUH COBPEMEHHOM ) 0 0 bubmmoreka [JOK
HAay4YHOH KapTHUHBI MUpa, B 06.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETbHOCTH JIF01eH
MexaHu4eckoe JBUKEHUE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO ) 0 0 bubmmoreka [JOK
neuxkeHns. [lepemerenue, 08.09.2023 | https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHUE

4 PaBHOMEpHOE IIPAMOIMHETHOE | 0 0 bubanorexa HOK
JIBIDKEHHE 13.09.2023 | https:/m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE MPsIMOJIMHENHOE 1 0 0 bubnuorexa [IOK
JBUKEHNE 15.09.2023 | https://m.edsoo.ru/ff0c372¢

6 CBobOoaHoOe majzeHue. Y CKopeHue | 0 0 bubnuorexa [JOK
CcBOOOIHOTO MMaJlEHUSA 20.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuonunerHoe 1BUXeHUE.

7 JIBrkeHre MaTepuaIbHOM TOUKH 1O 1 0 0 bubmmorexa [IOK

P 22.09.2023 | https://m.edsoo.ru/ff0c3ada

OKPY>KHOCTH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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[IpuHIUIT OTHOCHTEIBHOCTH

8 lanunes. UnepuuanbHbie CHCTEMBI buGnnorexa LIOK
. 27.09.2023 | https://m.edsoo.ru/ff0c3be8
orcyeTta. [lepBbiii 3akoH HeroToHa
Macca tena. Cuina. [Ipuniun
9 cyneprno3uiuu cwi. Bropoii 3akon bubmorexa HOK
N 29.09.2023 | https://m.edsoo.ru/ff0c3bed
HreroTona st MatepuaabHOM TOUKH

10 Tperuii 3akoH HproToHA 17151 bubanorexa HOK
MaTepHaIbHbIX TOUEK 04.10.2023 | https://m.edsoo.ru/ff0c3be8
3aKoH BCeMHpHOro Tarotenus. Cuna

11 TspKecTu. [lepBas kocmuueckas bubmorexa LOK

06.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena 11.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHus. Cuila COpOTUBIIEHUS U bubmmorexa [IOK
JBWKCHUU TeJa B )KUJIKOCTH HJIN 13.10.2023 | https://m.edsoo.ru/ff0c3{76
rase
[TocTynarenbHOE U BpalaTesibHOE

14 JBUKEHHE a0COIOTHO TBEPAOTO bu6mmorexa [IOK
tena. MomeHT cuiibl. [liiewo cuiibl. 18.10.2023 | https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHS TBEPIOTO TEIa
NMiynsc MaTepuanbHOU TOUKH,

15 CHCTEMbI MAaTEPUAIIBHBIX TOYEK. bubnuorexa [JOK
NmMnynbc cunbl. 3aKOH COXpaHEHUs 20.10.2023 | https://m.edsoo.ru/ff0c43d6
HUMITyJIbCa. PEaKTHBHOE JIBIKCHHE

16 PaboTa 1 MOIIHOCTB CHIIBIL. bubmuorexa [IOK
Kunernueckas sneprus 25.10.2023 | https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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MaTepHuagbHOi Touku. Teopema 00
U3MCHCHHUU KHHCTH‘ICCKOIX:}HGPFHH

17

[loTeHunanpHas 3HEprus.
[ToTeHumanpHast SHEPIUs YIPyro
ne(OpMUPOBAHHOMN MPYKUHBI.
[ToreHmanpHas 3HEPrUs TENa
BOJIM3M MOBEPXHOCTHU 3eMIIU

27.10.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c461a

18

IloTenumanbHbBIC 1
HeMoTeHIaNbHbIE CHIIBL. CBSI3b
paboTHl HEMOTEHITUATBHBIX CHII C
M3MEHEHHEM MEXaHUUECCKOM
SHEPTUU CUCTEMBI TEJI. 3aKOH
COXpAaHEHUS] MEXaHUYECKOI YHEPTUH

08.11.2023

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTopHast pabota
«MccnenoBanue CBs3M pabOTHI CHITBI
C M3MEHEHHUEM MEXaHUYECKOMH
SHEPrHH Tella Ha puMepe
PacTsHKCHHS PE3UHOBOTO KTyTa»

10.11.2023

20

Konrponsnas pabota o teme
«Kunemartnka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

15.11.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJOXKEHUS
MOJIEKYJISIPHO-KMHETHUECKOU
Teopuu. bpoyHOBCKOE IBUKEHUE.

Hubdysus

17.11.2023

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBHKECHUS U
B3aHUMOJICIICTBUS YaCcTHUI] BEIECTBRA.
Mogenu cTpoeHus ra3os,
YKUJKOCTEN U TBEPJBIX TEJ

22.11.2023



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

23

Macca monekyn. KonnuectBo
BemiectBa. [loctosinHas ABoraapo

24.11.2023

24

TennoBoe paBHOBeECHE.
Temnepatypa u €€ U3MepeHHeE.
[[Ixana temnepatyp Llenbcus

29.11.2023

25

WUneansuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

01.12.2023

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcoroTHas TeMIiepaTypa Kak Mepa

CpeHEN KNHETUYECKON YHEPTUH
JBUKEHUSI MOJIEKYJI. Y paBHEHUE
Menpeneesa-Knaneiipona

06.12.2023

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

27

3akoH JlanbToHa. ['a30BbIe 3aKOHBI

08.12.2023

28

JlaboparopHas paboTa
«HccnenoBanue 3aBUCIMOCTH
MEXIy MapaMeTpaMu COCTOSTHUS
pa3peKEeHHOro ra3a»

13.12.2023

29

H3onpoueccel B UA€aabHOM rase u
ux rpauueckoe npeicTaBieHue

15.12.2023

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTpenusis sneprus
TepMOI[I/IHaMI/IIIeCKOI;'I CUCTEMBI U
CrIOoCcOOBI €€ U3MEHEHHS.
KonunuectBo Temnotel u paboTa.
BuyTpennss sHeprus
OJIHOATOMHOTO UCAIBHOTO raza

20.12.2023

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

22.12.2023

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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V nenpHas TeI0EMKOCTh BEIIECTBRA.

KonngecTBo TemIoTs! mpu

bu6nmmorexa [IOK

32
Teruionepenaye. AnuabaTHbIi 27.12.2023 | https://m.edsoo.ru/ff0c5¢36
porecc

13 [lepBblii 3aKOH TEPMOAMHAMUKH U bubnuorexa [IOK
€ro NpUMEHEHNE K N30IpoLeccaM 29.12.2023 | https://m.edsoo.ru/ff0c5efc
HeobpaTumocTs nporieccoB B

34 pu (l)9 e. Bropoi I3)2111<10H bubmmorexa [TOK

PHpoAe. S1Op 12.01.2024 | https://m.edsoo.ru/ff0c6230
TePMOAUHAMUKHI

35 [punnun aeiictus u KITJI bubmuorexa [IOK

TEIUIOBOW MaIlIMHbI 17.01.2024 | https://m.edsoo.ru/ff0c600a
K KIT

36 Huxn Kapuo u ero KITJ 19.01.2024

37 DKosoruyeckue mpoodaemMbl
TEIUIOOHEPreTUKHU 24.01.2024
O606maromuit ypox

38 <<MOJII:K JIIsJIl HaZI()pmHKa OcHOBBI bubnmorexa LHOK

AP ' 26.01.2024 | https://m.edsoo.ru/ff0c6938
TEPMOJIMHAMUKI
KonTponbhas pabota 1o Teme
39 «MonekymnsipHas puzuka. OCHOBBI bubmorexa OK
AP ’ 31.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKID)

40 [TapooGpa3oBanue U KOHICHCALIUS. bubanorexa HOK
Hcnapenue n kuneHue 02.02.2024 | https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCUTEIbHAS

41 BJIAKHOCTh BO3/1yxa. HachlleHHBIN bubmmorexa [OK

ap Ayxa. = 07.02.2024 | https://m.edsoo.ru/ff0c64d8
n
TBépnoe teno. Kpucrannuueckue u bubmmoreka [JOK

42

aMmopgHbIe Tesa. AHU30TPOIIHS 09.02.2024 | https://m.edsoo.ru/ff0c6510



https://m.edsoo.ru/ff0c5c36
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CBOWCTB KpHUCTaLIOB. JKuakue
kpuctaisl. CoBpeMEHHbIE

MaTepHabl
[InaBneHne U KpUCTAUTH3AIINS.
43 VY nenbHas TEIUIOTA IUIABIEHUSI bubmorexa LOK
g ' 14.02.2024 | https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6mmorexa [IOK
44 Yy §)
PaBHCHHC TCIIOBOTO bajatca 16.02.2024 | https://m.edsoo.ru/ff0c6820
DiexTpu3anus Tel. DIeKTPUIECKUN
45 3apst, pILBa BU/JIA IJICKT I/IZI;CKI/IX buomorexa OK
AL A p 21.02.2024 | https://m.edsoo.ru/ff0c6bcc
3apsi0B
IIpoBOAHUKHN, TUIIEKTPUKH U
46 H(I))J'I HI[OBO HIfKI/I 3aK(I))H bubmmorexa LIOK
YHPOBOA ’ 23.02.2024 | https://m.edsoo.ru/ff0cbbcc
COXpaHEHHUS IECKTPUUECKOTO 3aps/ia
B3aumopeiictBue 3apsioB. 3aKoH
47 Kymnona. TouyeyHEBIN DIIEKTPUYSCKUN bubmmorexa [IOK
y ) ™ 28.02.2024 | https:/m.edsoo.ru/ff0c6¢ced
3apsin
Hanpsi>k€HHOCTB 3JIEKTPUYECKOrO
43 nons. [IpuHumn cynepno3unuu bu6mmorexa [IOK
BNIEKTPUYECKUX ToseH. JInnuu 01.03.2024 | https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGora cui sneKTpocTaTHueCcKoro
49 noiud. Ilorenuuan. PazHocts Bubmorexa IIOK
' HHa. 06.03.2024 | https://m.edsoo.ru/ff0c6£00
HOTEHIMATIOB
IIpOBOIHUKY U IUDIEKTPUKHA B
50 BHI;KT )(I)CTaTI/I‘-IeCKOM HZIjIC bubmorexa LOK
p ' 08.03.2024 | https://m.edsoo.ru/ff0c7018

Z[I/ISJIeKTpI/I‘{eCKaH MMPOHUITACMOCTDb



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c7018

51

DnekTpoéMKocTh. KonmeHncaTop

13.03.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJIeHCaTopa

15.03.2024

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopHas pabora "V3mepenue
ANEKTPOEMKOCTH KOHeHcaTopa"

20.03.2024

54

[TpuHIMn AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTUPOBAILHOTO
amnmnapara, CTpyHHOT0 IpUHTEpa.
DIIeKTpOoCTaTUYECKasl 3alIMTA.
3a3eMJICHHE AJIEKTPOIIPHUOOPOB

22.03.2024

55

DIIeKTPUYECKHUI TOK, YCIOBHS €TI0
cyuiectBoBaHud. [IoCTOSIHHBIN TOK.
Cuna Toka. Hanpsixxenue.
Conpotusnenue. 3akon Oma aJist
ydacTKa LEenH

27.03.2024

56

[TocnenoBaTenbHOE, MapajieIbHOE,
CMEIIAHHOE COeIMHEHHE
npoBoIHUKOB. JlabopaTopHas
pabota «M3yueHne cMemaHHOTO
COCJIMHEHUS PE3UCTOPOBY

0.5

29.03.2024

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

57

PaGota u momrHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

03.04.2024

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa Jy1st OJTHOM
(3aMKHYTOM) AJIEKTPUUECKOM LIeTIH.
Kopotkoe 3aMbIkanue.
JlabopaTtopHas pabota «3mepenue

0.5

12.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

OJIC ncToyHrKa TOKA U €TO
BHYTPEHHETO COMPOTUBIICHUS

DNIEeKTpOHHAs IPOBOJIUMOCTh
TBEPBIX METAIIJIOB. 3aBUCHMOCTD

59 CONPOTHUBJIEHUS] METAJIJIOB OT 17.04.2024
Temneparypbl. CBEpXIPOBOAUMOCTh

60 DIIEKTPUYECKUI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB 19.04.2024
[TonynpoBoIHUKH, UX COOCTBEHHAs

61 U IIPUMECHAs IPOBOAUMOCTb. bu6mmorexa [IOK
CaoiicTBa p—n-niepexoja. 24.04.2024 | https://m.edsoo.ru/ff0c84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEeKTpUYECKUN TOK B pacTBOPax U

2 pacIiaBax 3JIEKTPOIUTOB. bu6mmorexa [IOK
DIIEKTPONUTHYECKAsE JUCCOIUALIMS. 26.04.2024 | https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DIIeKTPUYECKHI TOK B ra3ax.

63 CaMoCTOSITeNTbHBIN U bubmuorexa [{OK
HECaMOCTOSITEIIbHBIN pa3psia. 03.04.2024 | https://m.edsoo.ru/ff0c84ae
Momnnus. [Tnazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX NPAKTUYECKOE bubnnoreka [JOK
npuMmeHeHue. [IpaBuna TEXHUKU 05.04.2024 | https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok bubnmnorexa [JOK
«INEKTPOAUHAMUKAY 10.04.2024 | https://m.edsoo.ru/ff0c88be
KonrponbHas pabota o teme bubanorexa HOK

66 .
«DnekTpocTtatuka. [locTosTHHBIN 12.04.2024 | https://m.edsoo.ru/ff0c8a8a



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

3NeKTprYeCcKuil ToK. Toku B
Pa3IUYHBIX Cpelax»

PesepsHsliil ypok. KonTposbHas

67 abora 1o Teme 1 bubnmorexa LOK
E " 17.04.2024 | https://m.edsoo.ru/ff0c8c56
DNeKTpoAuHAMUKA
68 PesepBHeIil ypok. O600maronmmii 1 bubnnoreka [JOK
ypok 1o temaMm 10 kiacca 19.04.2024 | https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10
[NPO'PAMME

68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
n/n Tewma ypoka Bcero Kontpoannbre | TIpaxTudeckne U3YyYCHUS oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
[TocTossHHBIE MAarHUTHI U KX

| B3auMo/ieiicTBUEe. MarHuTHOE TOJIE. | 0 0 but6mmoreka [IOK
BekTop MarHuTHON MHAYKIUH. 01.09.2023 | https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKUIUH
MarsauTHO€ 1oJie MPOBOIHHUKA C

) ToKOoM. OnbIT DpcTena. | 0 0 bu6nuoreka [IOK
B3aumopeiicTBre mpOBOIHUKOB C 06.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopnas pabota «M3yueHnue

3 MarHII;THolr)o noiﬂ KaTy'IJ_IKI/IyC 1 0 1 bubmmorexa LIOK

07.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBHE€ MarHuTHOTO MOJIs HA
IIPOBOAHMK ¢ TOKOM. Cuiia Amnepa.

4 JlaGopaTopHas pabora | 0 | bubnuoreka [IOK
«HccnenoBaHue qericTBUA 13.09.2023 | https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBHe MarHUTHOI'O IIOJIS Ha

5 JIBIKYIIYIOCS 3apSyKEHHYIO 1 0 0 butmmoreka [IOK
gactuity. Cuna Jlopenma. Pabora 14.09.2023 | https://m.edsoo.ru/ff0c9df4
cuiibl JlopeHia

6 DJIEKTPOMAarHuTHasE UHIYKIHS. | 0 0
[ToTok BekTOpa MarHUTHOM 20.09.2023



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

uaaykuud. DJ1C uaayKimu. 3akoH
AIEKTPOMArHUTHON UHIAYKITUU
Dapanes

JlaGopartopHnast pabota
«HccnenoBanue sSBICHUS
AJIEKTPOMATHUTHON UHIY KL

21.09.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal 50

NHnykTuBHOCTD. SIBIIEHHE
camounaykuuu. IJC
CaMOMHIYKIUHU. DHEePrust
MarHUTHOTO TOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

27.09.2023

but6mmorekxa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTporucTBa U Ux
MIPUMEHEHHUE: TIOCTOSTHHBIC
MarHuThl, 3JIEKTPOMATrHUTHI,
AJIEKTPOJIBUTaTElNb, YCKOPUTETHU
AJIIEMEHTapHBIX YACTHII,
MHAYKIIMOHHAS TIeYb

28.09.2023

10

Oo6o06maromuii ypok « MarautHoe
1oJie. JJIeKTpOMarHuTHas
WHTY KLU

04.10.2023

bubmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbhas paboTa o teme
«MarunuTtHoe no’se.
DJIEKTPOMAarHuTHAs UHY KLU

05.10.2023

but6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OO/THBIC MEXaHUYECKUE
KosneOanus. ['apMoHnyeckue
KoseOaHus. Y paBHEHNE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaiueHue sHEPruu

11.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06



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

13

JlaboparopHnast pabota
«HccnegoBaHne 3aBUCUMOCTH
neproja Mallblx KoyedaHuil rpy3a
Ha HUTH OT JIJIMHBI HUTH B MacChI
rpy3a»

12.10.2023

14

KonebarenbHblil KOHTYD.
CB00OO/IHBIE JIEKTPOMArHUTHbIE
KoJIeOaHUs B HJICATBHOM
KoJIe0aTeTbHOM KOHTYpe. AHAJIOTHs
MCXKAY MCXaHNUYCCKNMHU U
SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMU

18.10.2023

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

15

®opmyna TomcoHna. 3akoH
COXPaHEHUsI SHEPTHH B U/I€ATbHOM
KoJieOaTeIbHOM KOHTYPE

19.10.2023

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasneHue o 3aTyXarIUX
Kosie0aHusAX. BbIHy XK /1eHHbIE
MeXaHU4eCKHe KoJeOaHusl.
Pe3onanc. BeinyxneHHbIe
3JIEKTPOMArHUTHBIE KOJeOaHHs

25.10.2023

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

17

[TepemeHHBIN TOK.
CunycouaanbHbIN IEPEMEHHBIN
TOK. MOIIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE U IEUCTBYIOLIEE
3HAUYEHHE CUJIbI TOKA U HAIPSHKEHUS

26.10.2023

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

18

Tpancdhopmatop. [IpousBoactso,
nepenaya u norpedieHue
JIEKTPUYECKON SJHEPTUU

08.11.2023

19

Y CTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO

09.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HepaTopa NepeMeHHOTr0
TOKa, JINHUM 3JIEKTporepeayd

DKOJIOTHYEeCKHE PUCKU TIPU
IIPOM3BOJICTBE JIEKTPOIHEPIHH.

20 K
YABTYpa UCIIOJIH30BAHUS ) 15.11.2023
AJIEKTPOIHEPTUU B TOBCEIHEBHOM
JKU3HU
MexaHuuyeckre BOJIHBI, YCIOBUS
acrpoctpanenus. [lepuon.
21 rC)IKO IZ)Cpr acrpoc aII){erm " bubmmorexa OK
P Pactipoctp 16.11.2023 | https://m.edsoo.ru/ff0cca54
JutrHA BONTHEL [lonepeuHsie u
MPOJIOJILHBIE BOJHBI
” 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTh bu6mmoreka [JOK
3ByKa. Beicota ToHa. TemOp 3ByKa 22.11.2023 | https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 CBoMCTBa U ckopocTh. [IIkana bubmorexa OK
POCTE. 23.11.2023 | https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIHTIBI paTHOCBSI3U U
24 TeJieBUuAeHUs. Pa3Burue cpencTs 29.11.2023
cBs3u. Pannonokanus
25 Kontponbhas pabora «Konebanus u bubnuorexa LIOK
BOJTHBD 30.11.2023 | https://m.edsoo.ru/ff0cc618
IIpssMonuHENHOE pacpOCTpaHEHUE
%6 CBETa B OJTHOPOIHOM cpejie. bu6mmoreka [JOK
Toueunslit ICTOYHUK cBeTa. JIyu 06.12.2023 | https://m.edsoo.ru/ff0cd350

CBCTa



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

OTtpakeHne cBeTa. 3aKOHBI

27 oTpaxkeHus cseta. [locrpoenune bubnrorexa [IOK
P . P 07.12.2023 | https://m.edsoo.ru/ff0cd4e0
n300pakeHUH B INIOCKOM 3epKaJie
[Ipenomnenue cera. [TomHoe
)3 BHYTpPEHHEE OTpaKEeHUE. bubnuorexa LIOK
[IpenenbHbIN yroJ NOJHOTO 13.12.2023 | https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHHUS
29 Jlabopartopnas pabota «M3mepeHune bu6mmoreka [JOK
MOKa3aTeJisi MPEJIOMIICHUS CTEKIJIa 14.12.2023 | https://m.edsoo.ru/ff0cd67a
JIunssl. [Toctpoenue n3obpaxeHuit
30 B JinH3e. POopMyIia TOHKOH JIMH3BI Bubmmorera [IOK
- TOPMY ’ 20.12.2023 | https://m.edsoo.ru/ff0cddle
YBenuueHue JIUH3bI
JlabopartopHnast pabota
31 n 7
« ccneAOBaIiHe CBOICTB 21.12.2023
MU300paKEeHUI B TUH3AX)
Hucnepcus ceeta. CiioxKHBIN COCTaB
1 6enoro cseta. L{Bet. JlabopaTopHas
pabora «Habnronenue aucnepcun 27.12.2023
CBETa»
1 Wnrepdepennus creta. Judpaxims bu6nmoreka [JOK
cBerta. [ludpakuronnas pemeéTka 28.12.2023 | https://m.edsoo.ru/ff0ced22
34 IlonepedHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanus ceera 12.01.2024 | https://m.edsoo.ru/ff0cf02e
OnTuyeckue MpuOOPHI U
35 i
YCTpOICTBa U yCIIOBUS UX 17.01.2024
0€30I1acCHOT0 MPUMEHEHUS
36 I'panuLiBl IPUMEHUMOCTH bubnuoreka [IOK
KJIACCUYECKON MEXaHHKHU. 19.01.2024 | https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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ITocTynatel cnenuanbHOM TEOPUU

OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTD
37 O/JIHOBPEMEHHOCTH. 3aMEJICHHUE bubmmorexa HOK
AAHOPP ' g 24.01.2024 | https://m.edsoo.ru/ff0cfad2
BPEMEHU M COKPAICHHUE JTTHHBI
OHeprust U UMITyJIbC
18 PENATUBUCTCKON YacTULbl. CBS3b bu6nuoreka [IOK
Macchl C IHEPTrUel U UMITYJIbCOM. 26.01.2024 | https://m.edsoo.ru/ff0cfc68
DHeprus MoKos
Konrponbnas padora «OnTHKa.
39 OCHOBBI cIEIUAIbHON TEOPUH bubmmorexa LIOK
P 31.01.2024 | https://m.edsoo.ru/ff0cf6{0
OTHOCUTEIIbHOCTH»
®otonbl. ®opmyiia [Tnanka. bubnuorexa LIOK
40
DOHeprus 1 UMIyJbe GoToHA 02.02.2024 | https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE Bu6 LIOK
noInoTeKa
41 otoapdexra. O A.T.
Porooperra. Ormrret 07.02.2024 | https://m.edsoo.ru/ff0cffcd
CroneroBa
3akoHbl poTodpdekra. YpaBHEHHE
42 9ﬁH1HTe$Ha nnq:{(p(pOToa(b(geKTa bubmmorexa LOK
i 09.02.2024 | https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» porodddexra
Jasnenue ceera. OmpiTel [1. H.
43 JlebeneBa. Xumuieckoe AeicTBHE Bubnmorexa [IOK
' 14.02.2024 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTa u
44 MPaKTUIEeCKOe IPUMECHEHHE:
dotoreMeHT, GOoTOAATUHK, 16.02.2024

COJIHCYHaA 6aTape;1, CBETOANO



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pentenue 3agad mo reme

bubmmoreka [IOK

e «7eMEeHThI KBAaHTOBOM OITHUKMY 21.02.2024 | https://m.edsoo.ru/ff0d0302
Mopenb atoma Tomcona. OnbIThI

46 Pesepdopna no paccestHuio o- bu6nmoreka [JOK
yactull. [nanerapnas Mojesnb 23.02.2024 | https://m.edsoo.ru/ff0d091a
aToma

but6mmoreka [IOK

47 Hocrynater bopa 28.02.2024 | https://m.edsoo.ru/ff0d0afa
W3nyuenue u nornoiieHue GoToHOB

43 IIPHU IIEPEXOJE aTOMA C OJHOIO bubnuorexa LIOK
YPOBHS SHEPrUU Ha Apyrou. Bunsl 01.03.2024 = https:/m.edsoo.ru/ff0d0afa
CIIEKTPOB
BoJsiHOBBIE CBOICTBA YaCTHL.

Bounsl ne bporins.
49 KOpHyCKYHHI;HO-BOHHOBOﬁ bubmmorexa LIOK
06.03.2024 | https://m.edsoo.ru/ff0d0ca8
nyanusM. CIoHTaHHOE U
BBIHYX/ICHHOE U3Ty4YeHHE
OTKpBITHE PATMOAKTUBHOCTH.

50 OmneiThl Pesepdopaa no bubnuoreka [IOK
OIIPEIEIICHUIO COCTaBA 08.03.2024 | https://m.edsoo.ru/ff0d0fd2
PaAOAaKTUBHOTO U3TyUYEHUS
CaoiicTBa anb(da-, 6era-, ramma-

51 u3nydyeHus. Bousinue
PalMOaKTUBHOCTH Ha KUBbIC 13.03.2024
OpraHu3MbI
OTKpbITHE IPOTOHA U HEUTPOHA.

5 W3otonsl. Anbda-pacna. bubmmorexa [IOK
DIEKTPOHHBIN U MO3UTPOHHBIN 15.03.2024 | https://m.edsoo.ru/ff0d1162

OeTa-pacran. ['amma-u3nyuenue



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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53

DHeprus CBsI3U HyKJIOHOB B SIAPE.

S nepHble peakiuu. A nepHslid
peaktop. [IpobrnemMsbl, mepCceKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI S1€PHOI
SHEPTeTHKU

20.03.2024

bub6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJieMEeHTapHbIE YaCTHIIBI.
OTkppbITHE TO3UTPOHA. METOIbI
HAOJIIO/ICHUS U PErUCTpallui
aJeMeHTapHbIX yactull. Kpyribri
ctoil «DyHIaMEeHTaIbHbBIE
B3auUMOJIeCTBHS. EAMHCTBO
(bu3MYECKO KapTUHBI MUPAY

22.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro He6a. Co3Be3nus,
SIPKUE 3BE3/bI, TIIIAHETHI, X
BHUINMOC IBUXCHHUC. COJIHG‘IH@.SI
cucTeMa

27.03.2024

56

Comnurte. CoHeuHas akTUBHOCTD.
Ucrounnk sneprun CosHIa 1 3BE3 T

29.03.2024

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TIABHOM
MOCJIeI0BAaTEeIbHOCTH. BHYyTpeHHEe
crpoenue 38E31. COBpeMEHHBIC
MPEACTABICHUS O MPOUCXOKIACHUU
u ooy CoaHIA U 3BE3]

03.04.2024

58

Mineunsiii [lyTe — Hama
lNamaxtuka. [lonoxenue u
nemwxkenne Comnunna B ['anakTuke.
INanmaktuku. YEpHBIE ABIPBI B Apax
rajgakTUK

05.04.2024



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

59

Bcenennas. Pas0Oeranue rajakTHk.
Teopust bosbIoro B3psIBa.
PenukroBoe uznyuenue.
MertaranakTuka

10.04.2024

60

Hepemennsie npoGiembl
aCTpOHOMHUU

12.04.2024

61

KonrponbHas pabora «D1eMeHTHI
aCTPOHOMMU M aCTPOPHUIUKI»

17.04.2024

62

O6o0matomuii ypok. Poib ¢pusuku
1 aCTPOHOMHH B IKOHOMHYECKOU,
TEXHOJOTUYECKOM, COIIUATIbHOM U
ATUYECKOH chepax IesaTeIbHOCTH
YeJIOBEKa

19.04.2024

63

O6o0matomuii ypok. Pons u mecto
(U3HUKN U aCTPOHOMHUH B
COBPEMEHHON Hay4YHON KapTUHE
Mupa

24.04.2024

64

O0606maromuii ypok. Poib
¢bu3nueckoil Teopun B
(OpMHPOBAHUY MPEICTABICHUH O
(bU3UIEeCKO KapTHHE MUPA

26.04.2024

65

Ob6o6maromuii ypok. Mecro
(bu3nUecKoi KapTUHBI MUpPa B
00111eM psATy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUN O IPUPOJIE

15.05.2024

66

PesepBHbIil ypok. MaruutHoe mnoie.

:‘)HGKTpOMaFHI/ITHaH WHAYKOUA

17.05.2024




Peseprubiil ypok. Ontrka. OCHOBBI

67 i 1
CHeIHaIbHON TeOpHH 2 05.2004
OTHOCHUTEJIBHOCTH
Pe3epubiii ypok. KBanToBast
68 ¢u3uka. DIeMeHThl aCTPOHOMHHU U 1 Bubnmorexa [IOK
24.05.2024 | https://m.edsoo.ru/ff0d1784

acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784







