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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma o ¢u3uke 6a30BOr0 YPOBHS HAa YPOBHE CpeIHEro ooImiero ooOpasoBaHus pazpaboTaHa Ha
OCHOBE ITOJIOXKEHUI U TpeOOBaHMI K pe3ysbTaTaM OCBOCHHS OCHOBHOI 00pa30BaTeIbHONM MPOTPaMMBL,
npencrasieHHbx B @PT'OC COO, a Taxke ¢ yuérom (eaepanbHol pabodell mporpaMMbl BOCIIUTAHUS U
KOHLICNIIMU TIpernojiaBanus y4eOHoro mnpeamera «®dusnka» B 00pa30BaTENBHBIX OPTraHU3ALUAX
Poccuiickoii @enepanuu, peaan3yonux OCHOBHbIE 00pa30BaTeIbHbBIC TPOTPAMMBI.

Copepxanue mporpaMMmbl 1o (U3MKe HalpaBleHO Ha (opMHpOBaHHE €CTECTBEHHO-HAy4HOM
KapTuHbI Mupa obydatonuxcs 10—11 kmaccoB npu oOyueHnn ux Gu3MKe Ha 6a30BOM YPOBHE Ha OCHOBE
CHUCTEMHO-JICITEIbHOCTHOTO Toaxoaa. IIporpamma mo ¢usuke coorBercTByeT TpeboBaHusiM PI'OC
COO K miaHupyeMbIM JUYHOCTHBIM, IPEIMETHBIM U METANpPEIMETHBIM pe3yJbTaTaM OOyuyeHHs, a
TaK)K€ YYUTHIBAET HEOOXOAMMOCTh pEajU3allii MEKIIPEIMETHBIX CBsI3el (DU3UKU C eCTECTBEHHO-
HayyHbIMM Y4Y€OHbIMH IpeaMeTamu. B Hell ompenensroTcsi OCHOBHBIE LIENM H3Y4YeHMs] (U3UKU Ha
ypOBHE cpeAHero oobmiero oOpa3oBaHUs, IIaHUPYyEMble pE3yJIbTaTbl OCBOEHUS Kypca (U3HKH:
JUYHOCTHBIC, METANIPEIMETHBIC, TPEIMETHBIC (Ha 0a30BOM YpPOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

IUTAHUPYEMBIE Pe3yJIbTaThl OCBOSHHS Kypca (U3MKHA Ha 0a30BOM YpOBHE, B TOM YHCIIE IPEAMETHBIC
PE3yJIbTaTHI 10 ro1aM 00yUeHUs;
coJiep;kanue yueOHoro npeamera «@usuka» no rogam 00ydeHHUs..

dusnka Kak Hayka o Hambosee OOIIMX 3aKOHAX MIPUPOAbI, BBICTyNAs B KauyecTBE Y4eOHOro
mpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIM BKJIQJ] B CHUCTEMY 3HaHMM 00 OKpy»KarolleM MHpeE.
[IkonbHBIA Kypc (QHU3UKH — CHCTEMOOOPA3yIOLINi /sl €CTeCTBEHHO-HAyUHBIX YYeOHBIX HpPEIMETOB,
MIOCKOJIbKY (DM3MYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB M SIBJIICHUM, M3y4aeMbIX XUMHEH,
Ouosioruelt, ¢uznueckoit reorpadueit u actpoHomueil. Mcmosnb3oBaHWe M AaKTUBHOE MpPHUMEHEHHE
¢u3NyecKux 3HAHUU OIpeneiseT XapakTep W pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJYyYEHUS HOBBIX MATE€PHAIOB C 3aJaHHBIMHU
cBoiicTBaMu U Jpyrux. M3ydenue pu3Mku BHOCUT OCHOBHOM BKJIaa B (POPMHpPOBAHUE E€CTECTBEHHO-
Hay4HOM KapTUHBI MHUpa OOydaromMxcs, B (OPMHUPOBAHHUE YMEHHH NPUMEHATh Hay4HBI METOJ
MO3HAHUS MPYU BHINOJIHEHUHU UMHU YUEOHBIX UCCIIEI0BAaHUI.

B ocHoBy kypca ¢usuMku aisi YpOBHSI CpeIHEro oOIiero oOpa3oBaHUS TIOJOXKEH P HUIEH,
KOTOpBIE MO’KHO pacCMaTPHUBATh KaK MPUHIUIIBI €70 TOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW Kypc SBISETCS JIOTHUECKU 3aBEPUIEHHBIM, OH
COJEPKUT MaTepual U3 BCeX pas3feioB (PU3MKM, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOH, Tak M
COBpEMEHHOM (pU3UKH.

Hoesn cenepanuzayuu. B cooTBeTcTBUM C HeW Marepuasn Kypca (U3MKH OObETUHEH BOKPYT
¢usnueckux Teopuil. Benmymum B Kypce sBisieTcs (OpPMHpPOBAHUE MPEICTABICHUH O CTPYKTYpPHBIX
YPOBHSX MaTe€puH, BEIIECTBE U MOJeE.

Hoea eymanumapuszayuu. EE peanmmzanus mpeanoyiaraeT HCIOJIb30BAHUE TYMaHHUTapHOTO
MoTeHIana GU3NIeCcKoi HayKu, OCMBICTICHUE CBSI3U Pa3BUTHUS (PU3HUKH C pa3BUTHEM OOIIECTBa, a TAaKKe
C MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U SKOJIOTUYECKUMH TIPOOIEMaMH.



Hoesa npuxnaomoti nanpasnennocmu. Kypc ¢Gu3MKU mpeanojiaraeT 3HAKOMCTBO C HIMPOKUM
KPYI'OM TEXHUYECKUX U TEXHOJIOTHYECKUX MPHIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MoCpeACTBOM BBEICHHS 2JIEMEHTOB COAEPKaHMsL, OCBILEHHBIX
9KOJIOTUYECKUM IPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C PA3BUTUEM TEXHHMKH U TEXHOJIOTHUH, a
TaKke 00CyKAECHUS MTPOOIEM pallMOHATIBHOIO IPUPOIOOIb30BAHHS U SKOJIOIHUYECKOI O€30I1acHOCTH.

CrepKHEBBIMH AJIEMEHTaMHU Kypca (U3UKU Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUs SBISIOTCA
¢dusnueckue Teopun (HOpMHUPOBAHUE MPEACTABICHUN O CTPYKTYpE IMOCTPOCHUS (PU3NUECKOW TEopHH,
ponu (yHIaMEHTaIbHBIX 3aKOHOB M TPHHIMIIOB B COBPEMEHHBIX IPEACTABICHUSX O MPHPOIE,
rpaHnIax MPUMEHUMOCTH TEOPHH, JUI ONMUCAHKSI €CTECTBEHHO-HAYYHBIX SBICHUH U ITPOLIECCOB).

CuCTeMHO-eSITeTbHOCTHBI TOAX0A B Kypce (HU3UKM peaqu3yercss NpexkIe BCero 3a CYer
OpraHu3alK KCIEPUMEHTAIBHON eATesIbHOCTH oOyuatomuxcs. [l 6a30Boro ypoBHs Kypca (GU3NKU
— 3TO MCHOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M J1aOOpAaTOPHBIX
paloT, KOTOpbIe B Iporpamme o (usnke oObeAUHEHb! B OOIMMN CIMCOK YYEHUYECKUX MPAKTUUYECKUX
pabot. Beienenue B yka3aHHOM IepedHe J1abopaTOpHBIX padoT, MPOBOIUMBIX JUII KOHTPOJIS M OLCHKH,
OCYILECTBIISETCS yYaCTHUKaMHU 00pa30BaTeIbHOTO MPoLecca UCX0/1 U3 0COOEHHOCTEH MIIaHUPOBAHUS U
ocHamieHusi kabunera ¢usuku. IIpm 3TOM obOecreunBaeTCsi OBJaJEHUE OOYYAIOIUMHUCS YMEHHSIMU
IIPOBOJIUTh KOCBEHHbBIE W3MEPEHUs, CCIICAOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH M [TOCTAHOBKY
OIIBITOB IO MPOBCPKE NPCATOKCHHBIX T'MITOTE3.

bonbiioe BHUMaHue yjAensieTcsl PelIeHUI0 pacd€THBIX M KayecTBEHHbIX 3ajad. Ilpu stom mis
pacu€THBIX 3aJjau HPUOPUTETOM SBIAIOTCA 3aJauyd C SIBHO 3aJaHHOM (U3MYECKON MOJEeNbIo,
MIO3BOJISIIOIINE IPUMEHSATh N3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJITHOTO pasjeiia Kypca, Tak U
UHTErpupys 3HaHUS U3 pa3HbIX pa3nenoB. /s KauecTBEHHBIX 3ajad IPUOPUTETOM SBISIOTCS 3aJaHUs
Ha OOBSICHEHUE MPOTEKaHUs (PM3NUYECKHUX SIBJICHUN W MPOIECCOB B OKPY’KAIOILIEH JKU3HHU, TpeOyIomme
BbIOOpa (PU3NUECKOM MOJIENN AJISl CUTYalllu MPAKTUKO-OpPUEHTUPOBAHHOTIO XapaKTepa.

B cootBerctBumn ¢ tpedoBanusmMu ®I'OC COO k marepHaIbHO-TEXHHUECKOMY O0OeCreueHHUI0
y4eOHOro mporiecca 0a30BBIM ypoBEeHb Kypca ()M3UMKM Ha YPOBHE CpEIHEro o0iiero oOpa3oBaHMs
JOJDKEH M3Y4YaThCsl B YCJIOBHUSIX NMPEAMETHOro KaOWHEeTa (U3UKU WM B YCIOBHMSX WHTETPUPOBAHHOTO
KaOuHeTa MpeIMETOB €CTECTBEHHO-HAYYHOIO IUKIa. B xabuneTte Gu3uKu 10KHO OBITH HEOOXOAUMOE
nabopaTopHoe 00OpYyJOBaHUE JUIS BBIOJHEHHS YKa3aHHBIX B NporpaMMme Mo (HU3UKE YUYEHHUECKUX
MPaKTUYECKUX PadOT U AEMOHCTPALlMOHHOE 000pYI0BaHUE.

JleMOHCTpallnoOHHOEe 000pyAOBaHHE (POPMUPYETCSI B COOTBETCTBUM C MPHUHLUIIOM MUHMMAaJIbHOM
JIOCTaTOYHOCTH U 00ECTIeYMBAET MOCTAHOBKY IEPEUYUCIEHHBIX B NporpamMme Mo (U3MKe KIHYEBBIX
JNEMOHCTPALIMM Ul  HUCCIEIOBAHMUS U3Y4YaeMbIX SBICHUH M  IIPOLECCOB, OMIIMPUYECKUX U
(GyHIaMEHTaIbHbIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHH.

JIaGoparopHoe oOopyaoBaHUE Ul YYEHHMUECKHX MpPaKTHUYEeCKHX paboT ¢opMupyercs B BUE
TEMaTUYeCKHX KOMIUIEKTOB U 00ecreunBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JIByX OOyYaroIIMXCS.
TemaTnueckre KOMILUIEKTHI JJa0OpaTOPHOTO 000PYA0BaHUS JTOJIKHBI ObITh MOCTPOEHBI HA KOMIIEKCHOM
MCIOJIb30BAHUH aHAJIOTOBBIX M IIU(PPOBHIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM
B BUJIE IU(PPOBBIX 1a00paTOpU.

OCHOBHBIMU HEJIAMU U3YUCHUA (I)I/I3I/IKI/I B O6H.[CM O6pa30BaHI/II/I SABJIAIOTCA:

(bOpMI/IpOBaHI/IG HHTCpECa U CTPCMIICHHUA 06yqa10mnx0ﬂ K HAYYHOMY U3YUYCHHUIO IIPUPOJLI, Pa3BUTUC UX
HHTCJUICKTYAJIbHBIX U TBOPUYCCKHUX CHOCO6HOCTGI\/'I;



pa3sBUTHE NPEACTABICHUNH O HAy4YHOM METOJE IO3HAaHUS U (OPMHUPOBAHUE HCCIIEAOBATEIBCKOTO
OTHOIICHHS K OKPY>KAIOLIUM SIBIICHUSM;

(dbopMHpOBaHHE HAyYHOIO MHUPOBO33PEHHUsl KaK pe3ysibTaTa H3yYeHHMs OCHOB CTPOCHMS MAaTepUu U
(byHIaMEHTAJIbHBIX 3aKOHOB (DH3UKH;

dbopMHupoBaHHE YMEHHUN OOBSACHATH SIBIEHUS C HCIHOJb30BaHHWEM (U3MYECKUX 3HAHUM M Hay4HBIX
JI0Ka3aTeNNbCTB;

(bopMHpoOBaHKE NPEJCTABICHUH O posiu (PU3MKK AT Pa3BUTHSL APYTUX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTUH.

JloCTIKeHHEe 3TUX IIeNieil 00ecTieyrBaeTCsl PeleHHEeM CIeAYIOIUX 3a7a4d B MPOLECce MU3yUeHHS
Kypca (pu3uKy Ha YpOBHE CpeJIHEro o0iero o0pa3oBaHus:

NpUOOPETeHUE CHUCTEMbl 3HAHHA 00 O0O0mMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUsX,
BKJIOYAsi MEXAHHWKY, MOJICKYJSIPHYIO (DH3UKY, SJICKTPOAMHAMHKY, KBAHTOBYIO (DM3WKY M SJICMEHTHI
acTpou3uKH;

(dbopMUpOBaHHE YMEHUH MPUMCHITh TCOPETHUCCKHUE 3HAHUS IS OOBSICHEHHUS (DU3MYCCKHUX SBIICHUU B
MPUPOJIC U ISl IPUHSITUS TIPAKTUYCCKUX PEIICHHI B IOBCEAHEBHOM KU3HH,

OCBOCHHE CIOCOOOB pEHICHHS pa3IM4YHBIX 33/a4 C SBHO 3aJaHHON (DM3MYECKOH MOJEINbIo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/1aHue (PU3MUECKONM MOJICIH, aICKBATHOHN YCIIOBHSM 3a]1a4H;
MOHUMAaHUE (PU3UIECKHX OCHOB W MPUHIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOHCTB U TEXHOJIOTHUECKUX
MIPOIIECCOB, UX BIUSHHS HA OKPYXKAIOIILYIO CPEIY;

OBJIAJICHHEC METOJaMH CaMOCTOSITEIILHOTO TUTAHUPOBAHHS M TIPOBEACHUS (U3HUECKUX IKCIECPUMEHTOB,
aHaJM3a ¥ MHTEepIpeTaIui HHPOPMAITUH, OTIPE/ICIICHUS JOCTOBEPHOCTH TIOJYYEHHOTO PE3yJiIbTaTa;
CO3J/IaHUE YCIIOBHH IS pa3BUTHSI YMEHHUH MPOCKTHO-UCCIICOBATEIHCKOM, TBOPUECKOM IeATEITHHOCTH.

Ha usyuenue ¢usuku (6a30BbIii YPOBEHB) Ha YPOBHE CPEIHEr0 00IIEro 00pa3oBaHUs OTBOAUTCS
136 gacoB: B 10 kmacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).

COJAEPKAHUE OBYYEHUA
10 KJIACC
Pa3zpnen 1. dusuka 1 MeTOABI HAYYHOI'0 IIO3HAHUSA

®dusznka — Hayka O npupoje. HayuHble MeToAbl NO3HAHHS OKpyKaromero mupa. Poib
HKCHEPUMEHTa U TEOPUH B MPOIlecce MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.



MopenupoBanue pu3nyecKkux sBJICHUA U TiporieccoB. Hayunsle runote3bl. dusnyeckne 3aKOHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Poine 1 MecTo pu3uku B OpMUPOBAHUN COBPEMEHHON HAYYHOH KapTUHBI MUPA, B IPAKTHUECKON
JESTEIIbHOCTH JIFOJEH.

Jlemoncmpayuu

AmnanoroBbie 1 IU(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKH.
Pasznen 2. MexaHuKa

Tema 1. Kunemamuka

Mexannueckoe nBukeHuEe. OTHOCUTEIIBHOCTb MEXaHMYECKOro ABMkKeHHs. Cucrema OTCUETa.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpelHSAs CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpEHHE
MaTepuabHOW TOUYKM, WX HPOEKIMM HAa OCU CHCTeMbl KoopAuHAT. CIloKeHHE INepeMelleHui u

CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBIDKEHHE. ['paduKku 3aBUCHMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMEILIECHUS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBobOogHOE mazieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe nBuxeHue. [[Br>KeHME MAaTEpUAIbHOM TOYKHU MO OKPYKHOCTH € MOCTOSIHHOW MO
MOJYJIO CKOpPOCTBbIO. YTIJIOBasi CKOPOCThb, JIMHEHHas ckopocTh. [lepumon u uactora oOpalieHus.
LleHTpOCTpEMUTETBHOE YCKOPEHHUE.

TexHudeckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: CITUIOMETP, ABUKCHUE

CHapsI0B, LICTIHbIE U PEMEHHBIE MTEpEIauH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KWUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM IMPOCTPAHCTBE.

HabGmronenue aemxenuns tena, OpOIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO TMaeHHUSI.

Hamnpasnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

I/ISYT-IGHI/IG HEPABHOMEPHOT'O ABMKCHUA C LECJIBIO OIPEACIICHUA MT'HOBEHHOI CKOpPOCTH.



HccnenoBanue COOTHOLIEHHMSI MEXAY MYyTSIMH, HNPOHAECHHBIMH TEJIOM 3a IOCIEI0BaTEIbHbIE
paBHBIE NIPOMEXYTKH BPEMEHU P PABHOYCKOPEHHOM [BMXEHHM C HAYaJIbHOM CKOPOCTBIO, PaBHOMN
HYJIIO.

W3ydenue qBUKEHUS ILIAPUKA B BA3KON KUIKOCTH.

W3ydenune qBUKeHUs Tea, OpOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

IIpunnun orHocutensHOocTH ['ammitesa. IlepBbiit 3akoH HproToHa. MHepuuanbHBIE CUCTEMBI
oTcuéra.

Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoi 3akoH HproToHa ajisi MaTepuaibHOU
To4kHu. Tpernii 3akoH HprOTOHA JU1s1 MaTepHAIIBHBIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsxxectu. [lepBas kocMuuyeckasi CKOpOCTb.

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

Tpenue. Bunpl TpeHust (mokosi, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPeHHSI CKOJBXKEHUs HW cwia TpeHus nokos. Koaddumument tpenus. Cuna CONPOTHUBICHUS IPHU
JBUKCHHUH TeJa B KUJAKOCTU WIIH rase.

[TocTynaTtensHOE U BpalaTeIbHOE ABMKEHUE a0COMIOTHO TBEPIOTO TEA.

MoMeHT Cuiibl OTHOCUTENLHO OCcH BpaieHus. [1nedo cumbl. Y cinoBus paBHOBECHS

TBEPAOIO Tena.

Texnuueckue yCTpOﬁCTBa n MMPAKTUYCCKOC MMPUMCHCHUC!: MNOAUIUITHHUKH, JABHKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepUUH.

CpaBHeHME Macc B3aUMOJICHCTBYIOIINX TeEN.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CnoxxeHue CHil.

3aBHUCHUMOCTD CHJIBI YIIPYTOCTH OT AehOpMaIiiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.
CpaBHeHME CHUIT TPEHUS TIOKOSI, KAYEHUS U CKOJIBKECHHUS.

YcaoBus paBHOBECUA TBépI[OFO Teaa. Buasl paBHOBECHA.



Yuenuueckuii sxcnepumenm, 1abopamoptoule pabomol
N3yuenne nuxenus Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYXXHHE U PE3MHOBOM 00paslle,
OT uX JnedopMaluu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPOTO Tea, UMEIOIIETO OCh BPAIICHHUS.
Tema 3. 3akonsl coxpanenusn 6 Mexanuke

Nmnynbe MarepuaibHOM TOYKM (Tela), CHUCTEMbl MaTepUajbHBIX TOuYeK. MMIylbCc CHIIBI H
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabora criibl. MOIIHOCTD CHJIBL.
Kunetudeckast sHeprusi MaTepuaibHON TOUkH. Teopema 00 N3BMEHECHUH KHHETUYECKOW SHEPTHH.

[TorenumanpHas sHeprus. l[loTeHnumanbHas »Heprus ynpyro aeGopMHpPOBAHHOW MPYKHHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U OBEPXHOCTH 3EMIIH.

HOT@HHI/IEUIBHBIG N HCIIOTCHLUAJIBHBIC CHIIBI. CBs3b pa6OTbI HCIIOTCHIHUAJIBHBIX CHI C
H3MCHCHHEM MEXaHHISCKOM OHEPIUU CUCTCMBI TCII. 3aKkoH COXpPaHCHUA MEXaHHUYECKOM OHCPTHUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHr4ecKue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHUE: BOJOMET, KOIIEP, IIPYKUHHBII
MIACTOJIET, JBHYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMILYJIbCA.

PeaxkTnBHOE NBMKEHUE.

[lepexon noTeHIIMAIbHON YHEPTHH B KHHETUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydenune abCONOTHO HEYNIPYTOTo yJapa ¢ MOMOILBIO ABYX OJMHAKOBBIX HUTSIHBIX
MasTHUKOB.

HccnegoBanue cBs3U pa6OTLI CHJIBI C M3MEHEHHEM MEXaHHYECKOH OHCPTHUU TCJIa HAa MPUMEPC
PacCTsHKCHUA PE3MHOBOT'O JKT'yTa.

Pasnen 3. Moaekynsipuasi pu3nka 1 TepMOAHHAMHUKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOT meopuu



OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPUHM M HX ONBITHOE OOOCHOBaHUE.
BbpoynoBckoe nasmxkenue. Judpdysus. Xapakrep ABMKEHHS W B3aUMOJICWCTBUS YAaCTUI[ BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUAKOCTEH U TBEPIBIX TNl U OOBSCHEHNE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pazmepsl Mosiekyil. KonnuectBo Bewectsa. [loctosnnas ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogens wuaeanpHoro rasa. OCHOBHOE YypaBHEHHE MOJEKYJISPHO-KMHETHYECKOM TeOopuu
uAealbHOro raza. AOCONIIOTHAs TeMIleparypa Kak Mepa CpeJHed KHMHETUYECKOM Hepruu TEeIioBOro
nBrokeHns yactul rasa. [llkama temneparyp KenbBuna. 'a3oBble 3akoHBI. YpaBHeHue MenpaeneeBa—
Knaneipona. 3akon JlaneroHa. HM3ompouecchl B HIEaJIbHOM TIa3€ € IOCTOSHHBIM KOJMYECTBOM
BelecTa. ['paguueckoe mpeacraBiieHHe H30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OMBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBa, (hoTOrpaduu MOJIEKYI OPraHUYECKUX
COEIUHEHUN.

OmnbIThI 110 TG GY3UH KUTKOCTEH U Ta30B.

Mopaenb OpOyHOBCKOTO JIBHIKCHHS.

Mopnaens onbita [lTepHa.

OMBITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICHCTBUA.
Moaens, HIUTIOCTPUPYIOIIAs TPUPOLY JABJICHHS Ta3a HA CTEHKH COCY/Ia.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHUE COCTOSHUS UJI€aTbHOTO Ta3a, H30IPOIIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

OmnpeneneHre Macchl BO3JyXa B KJIACCHOW KOMHAaTe Ha OCHOBE M3MEpeHUil 00béMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEU.

HccnenoBanme 3aBUCUMOCTH MEX/Ty ITapaMeTpaMu COCTOSHUS pa3peKEHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmonuHaMuyeckasi cucremMa. BHyTpeHHsIsE SHEPTUs TEPMOIMHAMUYECKON CUCTEMBI U

criocoObl €€ m3MmeHeHus. KonnyecTBo TemnoTsl u paboTa. BHYTpeHHSs dHEprusi 0JHOATOMHOTO
naceaJIbHOTO Ta3sa. BI/I,HBI TCIJIonepeaaYn: TEIJIOMMPOBOAHOCTb, KOHBCKIUA, H3IYUYCHHUC. y}leJ’[BHafI

TEIUIOEMKOCTD BEIIIECTRBA. KoanuecTBO TEmIOTHI Ipu Teruronepeaauc.

[Tonstue o0 ammabGatHOM Tmporecce. llepBwiii 3akoH TepmomuHamukd. [IpuMeHeHHe TepBOTO
3aKOHA TEPMOAMHAMHMKH K H30mporieccaM. ['padudeckast HHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh MpoieccoB B pUPOJIE.



TennoBble MamuHBL. [IpUHIUMIIBI ACHCTBUSA TEIUIOBBIX MammH. [IpeoOpa3oBaHus >HEPTUU B
TeroBeIX MamuHax. Kosgdumuent nonesnoro neiictBus TemioBoil Mammbbl. Llukn Kapao u ero
KO3 (ULIMEHT MOJIe3HOro NEHCTBUS. DKOJIOrHUECKUe TPOOJIeMbl TEIJI0IHEPTETHKY.

TexHnueckue ycTpoucTBa M INMPAKTUYECKOE NPUMEHEHUWE: JBUIaTellb BHYTPEHHEIO CrOpaHus,
OBITOBOW XOJOMIbHUK, KOHIUITHOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEN SHEPTUU Tejla IPU COBEPILIEHUN PabOThl: BbUIET NPOOKU U3 OYTHIIKHU MOA
JCWCTBUEM  C)XKATOrO0 BO3AyXa, HarpeBaHue »pupa B JATyHHOH TpyOke TmyTéM TpeHHA
(BuICOIEMOHCTpAITHS ).

V3MeHeHMe BHYTpEHHEH SHEpruM (TeMIIepaTypsl) Tejla U Terionepesaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopenu mapoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO ABUTATEIIs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecamuvie cocmoanusn eeujecmea. Dazosvie nepexoonvt

[TapooOpa3zoBanue u koHjeHcanus. VcnapeHue u kumneHue. AOCONIOTHas M OTHOCHTEJIbHAs
BJIAKHOCTB BO3/yXa. HaceileHHbIl nap. Y iesbHas TemioTa napooopa3oBaHysl. 3aBUCUMOCTh

TEMIIEPATypbl KUIIEHUS OT AABJICHUS.

Teépnoe Teno. Kpucrammmueckue u amopdHble Tena. AHU30TPOIHUS CBOMCTB KPHCTAJJIOB.
Kunkue xpucramisl. CoBpeMeHHble MaTepHaibl. [lnaBiaeHne U Kpucramauzauus. YAeiabHas TeIioTa
riaBneHus. Cyoaumarnus.

VYpaBHeHHE TEIIOBOro OaiaHca.

Texnuueckue YCTpOﬁCTBa U MMPAKTUYCCKOC ITPUMECHCHUEC: TUTPOMETP U IICUXPOMETD,

KaJIOpUMETP, TCXHOJIOTHU MMOJTYYCHUA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHMCJIC HAHOMATCPUAJIOB,
1 HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MTAPOB.

Kurnenne mpu MOHMKEHHOM JIaBJICHHH.

Crioco0ObI M3MEPEHHS BIAKHOCTH.

HalGmronenne narpeBaHus ¥ TUTABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

I[eMOHCTpaLII/ISI KpHUCTaJlJIOB.



Yuenuueckuii sxcnepumenm, 1abopamoptoule pabomol

I/I3MepeHHe OTHOCHUTEIBHOHN BIaKHOCTH BO3ayXxa.

Paznen 4. DiekTpoanHamMuka
Tema 1. Inexmpocmamuka

DJeKTpu3anus Tell. DJIEKTpUYecKuil 3apsan. [IBa Buaa ajekTpuyeckux 3apsaaoB. [IpoBoaHuKH,
JUAJICKTPUKU U TIOJIYITPOBOJHUKH. 3aKOH COXPAHEHUSI dJIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsnoB. 3akoH Kyrnona. TodeuHbIl 3JIEKTpUUECKHI 3apsf. DNEKTPUUYECKOE
nosie. Hanmpsok€HHOCTD AyeKTpudeckoro noss. [IpuHuun cyneprno3unun IeKTpUIecKuX moJien. JInaun

HaprI)KéHHOCTI/I QJICKTPHUYCCKOI'O IT0JIA.

Pabora cui QJICKTPOCTATHUYCCKOI'O ITOJIA. ITotenmuan. Pa3HOCTh MOTEHIIMANIOB. HpOBOI[HI/IKI/I n
AUSJICKTPHUKHU B JICKTPOCTATUYCCKOM IIOJIC. I[I/IE)JIGKTPI/ILIGCKEUI IMPOHUIACMOCTD.

OnexktpoémkocTh.  KonzmeHncarop. IJEKTpOEMKOCTh  IJIOCKOTO  KOHJIEHCATOpa.  DHEPrus
3apsDKEHHOT0 KOHJIEHCATOopa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: AIEKTPOCKOIL, IEKTPOMETP,

IEKTPOCTATUYECKAs 3allUTa, 3a3€MIICHUE DJIEKTPONPUOOPOB, KOHJIEHCATOp, KOMHMPOBAIBbHBIN
amnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUS IIEKTPOMETPA.
B3aumopeiicTBre Ha3IEKTPU30BAHHBIX TETI.
DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX Tell.
[IpoBOIHUKY B DJIEKTPOCTATUYECKOM IOJIE.
DneKTpocTaTUYeCcKas 3allluTa.

JIMPNEKTPUKH B DIIEKTPOCTATUYECKOM TI0JIE.

3aBHCHUMOCTH 3J'IeKTpOéMKOCTI/I IJIOCKOT'0 KOHJACHCATOpa OT INIoIaau IUIAaCTUH, PACCTOSAHUA
MCKIY HUMHU U ﬂHBHeKTqueCKOﬁ IMPOHUITACMOCTH.

DHeprus 3aps>KEHHOI0 KOHJIEHCATOPA.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax

DJIEKTPUYECKUN TOK. YCJIOBHUS CYILIECTBOBAHMS 3JEKTpUYECKOro Toka. Mcrounmku Toka. Cuia
TOKa. IIOCTOAHHBIN TOK.

Hanpspokenune. 3akon Oma i1 ydacTka LIETH.

BHGKTpI/I‘leCKOC COIMIPOTHUBIICHHUE. Yneanoe COIIPpOTUBJICHHUE BEIICCTBA. HOCHCHOB&TCHBHOG,
napajjiCJibHOC, CMCIIAHHOC COCAMHCHUC ITPOBOJAHHUKOB.

Pa6ora anekrpudeckoro Toka. 3akoH Jxoyns—JIeHnia. MOIIHOCTh 3JEKTPHUECKOTO TOKA.

DNEKTPOABUKYILAsA CUJIa U BHYTPEHHEE CONMPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa J1Jis MOJTHOM
(3aMKHYTOM) AJIeKTprUecKoil mernu. KopoTkoe 3aMbIkaHueE.

DNeKTpOHHAsE MPOBOJAUMOCTh TBEPIBIX METAUIOB. 3aBUCHUMOCTb COMPOTHUBJICHHUS METAJUIOB OT
temmeparypbl. CBEpXIPOBOAUMOCTD.

DneKTpuuecKuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

ITonynpoBoanuku. CoOCTBEHHas ¥ MPUMECHAs! IPOBOAMMOCTD ITOJIYNIPOBOAHUKOB. CBolicTBa p—N-
nepexona. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNEeKTPUUECKUN TOK B PACTBOPAX M PACILIaBaX AJIEKTPOJIUTOB. DNEKTPOIUTHYECKAS TUCCOIHALIMSL.
DIEKTPOIH3.

OnexTpuueckuid TOK B razax. CaMOCTOSTENbHBIM M HECAMOCTOSITENIbHBIN paspsia. MonHus.
ITna3zma.

TexHuuyeckue yCTpOWCTBA M IPAKTUYECKOE INPUMEHEHME: aMIIEPMETP, BOJBTMETpP, PEOCTaT,
HMCTOYHUKU TOKa, AJIEKTPOHArpeBaTEIbHBIE MPUOOPHI, JIEKTPOOCBETUTEIHHBIE MPUOOPHI, TEPMOMET]
COMPOTUBIICHUS, BAKYyMHBIA JHOJA, TEPMHUCTOPHI M (HOTOPE3UCTOPHI, MOTYNPOBOJHUKOBBIA AHO,
rajbBaHHUKa.

Jlemoncmpayuu

I/ISMepeHI/Ie CHJIbI TOKA U HAIIPSAXKCHUS.

3aBHCHMOCTD CONMPOTUBJICHUA NUJIIMHAPUYICCKUX IMPOBOJHUKOB OT AJIMHBI, IJIOINAAU TOTIECPCUHOI'O
CCUCHUA N MaTcpuaa.

CMmemnranHoe COCAUHCHUC ITPOBOJJHUKOB.

HpHMOC HU3MCPCHUC BHGKTpO,Z[BI/I)KyH_Ieﬁ CHIJIBI. KOpOTKOC 3aMbIKaHUEC TaJIbBAHUYCCKOI'O 3JICMCHTA
1 OI€CHKA BHYTPCHHETO COIMPOTHUBIICHUAA.

3aBHCHUMOCTH COIIPOTUBJICHHUA METAJIJIOB OT TEMIICPATYPBHIL.
HpOBOI[I/IMOCTB QJICKTPOJIHUTOB.

HckpoBoii pa3psii ¥ IpOBOJANMOCTb BO3/1yXa.



OIHOCTOPOHHSIS POBOTUMOCTD JIUO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3yueHne CMEIIaHHOTO COSIMHEHHUST PE3UCTOPOB.

I/ISMepeHI/Ie BHGKTpOI[BI/I)KyH_[eﬁ CHJIbI HCTOYHHKA TOKA U €TI0 BHYTPCHHETO COIMMPOTHUBIICHUS.

HaGmonenue anekrpoinusa.

MesknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usukua 06a3oBoro ypoBHs B 10 kimacce OCYIIECTBISIETCS €  Y4ETOM
COZIep KATENIbHBIX MEXKIPEJAMETHBIX CBSI3eH ¢ KypcamMu MaTeMaTHKH, OWOJIOTHH, XUMHUH, reorpaduu u
TEXHOJIOTHH.

Medcnpeomemnvle nonsimusi, CBSI3aHHBIE ¢ M3YYEHHEM METOJ0OB HAyYHOTO MMO3HAHUS: SIBICHHUE,
Hay4YHbId (akT, runore3a, (Qu3udeckas BeIUYHMHA, 3aKOH, TEOpHs, HAOIIOJCHHWE, SKCIICPUMEHT,
MOJICTTUPOBAHKE, MOJICITb, U3MEPEHHE.

Mamemamuxa: penieHue CUCTEMbl YpaBHCHUH, JUHEWHas (QyHKIMs, mapaboia, rumepbosia, ux
rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE

TPUTOHOMETPHYCCKOC TOKIACCTBO, BEKTOPLI U UX IMPOCKIHU HAa OCH KOOPAHUHAT, CIOKCHUC BEKTOPOB.

Buonoeusn: Mexannveckoe IBWKECHHE B )KUBOU mpupoxe, nuddysus, ocmoc, TemIoo0MeH KHUBBIX
OpPraHu3MOB (BH[Ibl TEIUIONEpEaul, TEIJIOBOE PAaBHOBECUE), 3JIEKTPUYECKUE SBJICHUS B >KUBOU

MPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHME aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJl, KMAKOCTEW M Ta30B, DJIEKTPUYECKUE CBOMCTBA
METAJUIOB, 3JIEKTPOJIUTAYECKAs TUCCOIMAIs, FajbBaHUKA.

I'eocpagpus: BIa)XHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3zoBaHKe IBUKEHHUM ¢ UCTIOIB30BAHUEM MEXAHU3MOB, YUET TPEHHS B

TEXHUKE, MOJUIMIHUKHA, HCIOJIb30BAHME 3aKOHA COXPAHEHUsS HMMIyJIbca B TEXHHKE (pakera,
BOJOMET W JIpyTHE), JBUTAaTeIh BHYTPEHHETO CropaHus, mapoBas TypOWHa, OBITOBOWM XOJOIWUJIBHUK,
KOHJULMOHEDP, TEXHOJIOIMU MOJIYYEHHUS] COBPEMEHHBIX MATEpPUAJIOB, B TOM YMCIIE HAHOMATEPHUAJIOB, U

HAHOTEXHOJIOTHH, DJIEKTPOCTaTHUYEeCKas 3allUTa, 3a3eMJICHHE JJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIH
NPUHTEP, IEKTPOHArpeBaTeIbHbBIC TPUOOPHI, 3JIEKTPOOCBETUTEILHBIE TPUOOPHI, TAIbBAHHUKA.

11 KJIACC

Paznen 4. DiekTpoanHamMuka



Tema 3. Maznummnoe none. INeKmpoMacHUMHAA UHOYKYUA

[TocTostHHBIE MarHuThHl. B3auMozieicTBHE NOCTOSHHBIX MAarHuToB. MarnutHoe mosie. Bektop
MAarHuTHOM MHAyKUWHU. [IpyHIMI Cyneprno3uiyy MarHUTHBIX MOJed. JIMHMM MAarHUTHOM MHIYKLIMH.
Kaprtuna nuHuii MarHuTHOM MHAYKIUH MOJIS1 TOCTOSIHHBIX MAarHUTOB.

MarnuTHO€ 10j€e NpoBOAHUKA ¢ TOKOM. KapThHa MMHUN MHAYKIIMM MarHUTHOTO IOJIS JIJIMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOI'O IMPOBOJHMKA, KATYIIKKM ¢ TOKOM. OmbIT Dpcrena.
B3anmopeiicTBre MpOBOIHUKOB C TOKOM.

Cuita Amriepa, e€ MOJTyJib M HalpaBJICHUE.

Cuina Jlopenia, e€ MoAysb W HampaBjieHue. [[BukeHue 3apsHpKeHHOM 4acTHIbl B OAHOPOJAHOM
MarHuTHOM noje. Padota cuisl Jlopenna.

SIBneHne  DNEKTPOMAarHUTHOM  MHAYKUMH. [IoTOK  BekTopa  MAarHUTHOW  WHIYKLMU.
DNeKTpOABMKYLIAsl CUJIa UHIYKIUHU. 3aKOH 3JIeKTpOMarHuTHON uHykuuu dapanes.

BpreBoe QJICKTPHUUYCCKOC  IIOJIC. BJ'IGKTpO,I[BI/I)Ky'H_IaH Chjla HWHAYKOHMUM B IIPOBOAHHKC,
ABMIKYHIEMCS IOCTYIIATCIIBHO B OAHOPOJHOM MAaroiuTHOM ITOJIC.

IIpaBuio JleHna.

NHnykTuBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DJIEKTPOABIKYIIAs CHJIa CAMOUH Ty KIIUH.
OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

Texnuueckue YCTpOﬁCTBa u MPaKTUICCKOC IMPUMCHCHUC! IIOCTOSAHHBIC MAarHurThl,
OJICKTPOMArHMThI, 3JICKTPOABUT'aTCIIb, YCKOPUTEIIN 3JICMCHTAPHBIX YaCTUI], MHAYKIWMOHHAA IMCYb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.
JIvHUM MHIYKIUA MAarHUTHOTO TOJIA.
B3anmopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.
SIBIIEeHME DIIEKTPOMAarHUTHOW UHIYKIUU.

IIpaBuio JleHna.

3aBUCHMOCTD BJ'IeKTpO)IBI/I)KYHleﬁ CHJIBI MHAYKIIUHU OT CKOPOCTHU U3BMCHCHHA MAarHuTHOT'O ITOTOKaA.



SBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yueHrne MarHuTHOTO NOJIs1 KATYLIKH C TOKOM.

UccnepoBanue necTBUSI MOCTOSSHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUS 371€KTPOMAarHUTHOM MHIYKIUH.
Pasnea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHbvle KO1e0anus

Konebarenbnas cucrema. CBoOOJHBIE MexaHUYeckHe KosneOaHus. ['apMoHudeckue KoneOaHusl.
[Tepuon, wactora, amruntyaa u (asza xonebanuii. [IpyKUHHBIN MasTHHK. MareMaTHYeCKH MasTHHK.
YpaBHeHue rapMoOHHUecKuX kKoneOanuil. [IpeBpaiieHue sHepruu npu rapMOHHYECKUX KOJIeOaHHSIX.

KonebGarenbubiit  koHTYp. CBOOOAHBIE  JIEKTPOMAarHUTHBIE KoyieOaHUS B UACATHLHOM
KOJICOATeIIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHWYECKUMM U 3JICKTPOMArHUTHBIMU KOJICOAHUSIMHU.

®opmyna TomcoHa. 3aKOH COXpPaHEHUS SHEPTUU B HI€ATHHOM KOJIe0aTEIIbHOM KOHTYPE.

[IpencraBnenne o 3aryxalommx KoJeOaHUSAX. BBIHYXICHHbIE MeEXaHHYeCKHe KOJIeOaHusl.
Pe3onanc. BeinyKeHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHUS.

Ilepemennbiii ToKk. CHHYCOMAAIbHBIA TEPEMEHHBIM TOK. MOIIHOCTh TEPEMEHHOr0 TOKa.
AMIUIMTYTHOE U JIEHCTBYIOIIEE 3HAUCHUE CUJTbI TOKA U HATIPSKECHUS.

Tpancpopmarop. [lpousBomcTtBo, mepenadya UMW TOTPEOJICHHE DJICKTPUUYECKON  DHEPTHUH.
DKOJIOTMYECKME PUCKM TpPU  MPOU3BOJACTBE  3JeKTpodHepruu. KynbTypa  MCHOJIb30BaHUS

3JIEKTPOSHEPTUY B MOBCEHEBHOM KU3HH.

Texnuueckue yCTpOP’ICTBa U TMPAKTUYCCKOC TPHUMCHCHUC!: BHGKTpI/ILIeCKI/Iﬁ 3BOHOK, TC€HEpATOp
IMEPEMECHHOTO TOKA, JIMHUU SJICKTPOIICpEaay.

Jlemoncmpayuu

WccnenoBanne mnapamMeTpoB KojeOaTenbHOW CHUCTEMbl (MPYKUHHBI MWJIM MaTeMaTHYeCKUH
MAasiITHUK).

HalGmronenue 3aryxaromumx KogeOaHuid.
HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJIeOaHUH.
Ha6mronenue pezonanca.

CB00O/IHBIE AJIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmmorpaMMbl (3aBUCUMOCTH CHUJTBI TOKA W HATMIPSKEHHSI OT BPEMEHH ) TSl DJIEKTPOMArHUTHBIX
KOoJIcOaHuMA.



Pe3onanc mnpu mocnenoBaTeNbHOM COEIUHEHUHM PE3UCTOpa, KaTYIIKU WHAYKTUBHOCTH H
KOH/JIEHCATOpA.

Mogenb TMHUY 3JEKTPOIIEpEIauH.
Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPUOJIa MAITBIX KOJICOAHUH TPy3a Ha HUTH OT JUTMHBI HUTH ¥ MacChI
rpy3a.

HccnenoBanne nepeMEHHOIO TOKa B IIEMM M3 IOCJIEN0BATENIbHO COEIMHEHHBIX KOHJEHCAaTopa,
KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60TIHbL

MexaHnueckue BOJIHBI, ycloBUSl pacnpocTpaHeHusd. Ilepuoa. CkopocTh pacnpocTpaHEHHUS U
mHa BosiHbI. [lomepednsle M mpojonibHbIe BONHBL. MHTepdepeHuus u Audpakius MeXaHHUYECKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS M3JyYCHHUs] JJICKTPOMArHUTHBIX BOJH. B3anMHas
opueHTanus BekTopoB E, B, V B snektpomaruuTHoi BoiHe. CBOWCTBA 3JEKTPOMArHUTHBIX  BOJH:
OTpa)KeHHE, TPEIIOMIICHHE, TTOApu3aiys, Audpaxus, nareppepeHus. CKOpocTh dEKTPOMAarHUTHBIX
BOJIH.

[Ixana sneKTpOMarHUTHBIX BOJIH. [I[puMeHeHne 37IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paUOCBA3U U TEJIEBUACHUS. Paaronokanus.

DNeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuueckue yCTpOWCTBA U MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
yIbTPa3BYKOBasl JMAarHOCTUKA B TEXHUKE U MEAMIIMHE, pajap, paAuoONpUEMHUK, TEJIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE TOMEPEUHBIX U MPOJIO0IbHBIX BOJH.

Koneb6mromnieecs Teno Kak HICTOYHUK 3BYKA.

Habmoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu U AMPpakiuid MEXaHUYECKUX BOJIH.

3BYKOBOH PE30HAHC.

Ha6J'IIO,Z[CHI/IC CBs3H 'POMKOCTH 3BYKa U BBICOTHI TOHA C aMHHHTyHOﬁ 1 4YaCTOTOH KOJIeOaHMIH.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaXXEHHE, IPEIIOMIIEHUE, MOJSpU3aLys,
nudpakus, UHTeppepeHLns.



Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuHeiiHOe pacnpocTpaHeHHE CBETa B OJHOpPOAHOM cpene. Jlyd
cBeTa. TOUeUYHbIN UCTOYHHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHe n300pakeHUH B INTIOCKOM 3epKalle.

IIpenomnenue cBera. 3akOHBI IpPEIOMIIEHUs cBeTa. AOCOIIOTHBIM IOKa3aTeiab IPEIOMIICHUS.
ITonHoe BHyTpeHHEE oTpakeHue. [IpenenbHbIi yroi NoJIHOro BHYTPEHHET0 OTPaKEHUS.

Hucniepcust csera. ClioxHbIN cocTaB Oenoro cera. L{Ber.

Cobuparone U pacceuBarolive JIMH3bL. ToHKas jMH3a. DOKYCHOE pacCTOSIHME M ONTHYECKas
cuiia TOHKOH JnH3bl. [locTpoeHne u3obpaxeHuil B coOMparoLMX U pacceuBarolux JauH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEIMUEHHE, JaBaeMOe JTHH30M.

[Ipenensl IPUMEHUMOCTH F€OMETPUYECKOMN ONTUKH.

BonnoBast ontuka. MuTtepdepenuus cBera. KorepeHTHble HMCTOYHHMKH. YCIOBHSI HAOJIIOJECHUS
MaKCUMyMOB W MHHHMYMOB B HHTEp()EpPCHIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX

HMCTOYHHKOB.

Hudpakius cera. AudpakiuonHas pemérka. Y cloBUe HAOMIOIEHUS ITaBHBIX MAaKCHUMYMOB TIPH
MaJIeHU MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIUOHHYIO PEIIETKY.

[Tonapuzanus ceera.

TexHuyeckue yCTpOHWCTBA U TMPAKTUYECKOE TMPUMEHEHHWE: OYkd, Jiyna, Qoroammapar,
MPOSKIIMOHHBINA aIapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs OINTHKA, JU(PaKIUOHHAS PEmETKa,
TIOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonmHEItHOE pacTpocTpaHeHHe, OTPAKEHHE U MpesloMIieHne cBeta. OnTudeckue mpuoopsI.

[TomHOE BHYTpEHHEE oTpakeHue. MoJenb CBETOBO .

WccnenoBanue cBONCTB N300paKeHU B TMH3AX.

Monenn MUKpOCKOTIa, TEIEeCKOIIa.

HaGmonenue untepdepeHIim cBera.

Hab6monenue nudpakiuu cBera.

Ha6mronenue qucnepcuu cera.

[TosrydeHne CrieKTpa ¢ TOMOIIBIO TPU3MEI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIIMOHHON PEHIETKY.

Ha6J'IIO,Z[CHI/IC noJrsipu3anuu CBCTA.



Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3mepenne mokazaress mpeioMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.
Habmonenue aucrepcuu cBera.

Pa3jnen 6. OcHOBBI cieMAIbHOM TEOPUH OTHOCHUTEILHOCTH

I'paHuupl  IPUMEHMMOCTH  KJIACCUYECKOM MexaHuku. [locrymarsl cnenuanbHOM — TEOpUH

OTHOCHUTEJILHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETAa B BaKyyMe, IPHHIIMI OTHOCHUTEIHHOCTH
OHHIITENHA.

OTHOCHUTEILHOCTD OIHOBPEMCHHOCTHU. 38.M€,Z[J'IGHI/IG BpPEMCHHU U COKPAIICHHUC NJIUHBI.
3Hepr1/1;1 U UMITYJIBC pCHHTHBHCTCKOﬁ YaCTHUIIBI.

CBs13b Macchl ¢ BHCpFHeﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ YaCTHUIIBL. SHGPFHH ITIOKOA.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOBOU ONMUKU
®otonsl. opmyna [InaHka cBsi3u SHEprHH (HOTOHA C €T0 YACTOTON. DHEPTUsl M UMITYJIbC (POTOHA.

OtkpeiTue u uccnenoanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3akoHbl (GoTodddexTa.
VYpasaenue DitHmTeitHa 11t porordpdexra. «KpacHas rpanuna» pororddexra.

Hasnenue ceera. Oneite [1. H. JIeGenena.

XuMuyeckoe IEHCTBHE CBETA.

TexHnuyeckue ycTpoiicTBa U MpakTHUECKOe MpUMeHeHHe: (PoTodnemMeHT, GOTOAATIYUK, COTHEUHAs
Oatapest, CBeTOIUOI.

Jlemoncmpayuu

®otor(hPeKT Ha YCTAHOBKE C IMHKOBOMU TJIACTUHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTtoaddekra.
Cseroauos.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnbiTel Pesepdopaa mo paccessHuto o -yactuil. [lmanerapHas Momaens
aroma. Iloctynatsl bopa. V3nyuenue u norsomieHne GOTOHOB MPH MEPEXO0JIe aTOMa C OJJHOIO YPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CrieKTp YpOBHEW SHEPTUU aTOMa BOJIOPO/a.



BonHoBsie cBolicTBa yacTull. Bonusl ge bpoinsa. KopmnyckyisipHO-BOJIHOBOM Tyan3M.
CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUEHUE.

TexHuueckue ycTpoiicTBa M NPaKTUYECKOE IMPUMEHEHUE: CHEKTPAJIbHbIA aHaIN3 (CHEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pesepdopra.

OrnpenenieHne JIMHBI BOJIHBI J1a3epa.

HaGmoienne IMHEeHYaThIX CIEKTPOB U3ITyYCHUS.

Jlazep.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Hab6mronenue nuHeiHyaToro CriekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JTOKA3bIBAIOUIUE CIIOXKHOCTh CTPOEHHs sApa. OTKpbITUE PaJHMOAKTUBHOCTH.
OmnpiTel Pesepdopaa mo onpeneneHnio cocraBa paaHoakTUBHOTO u3imydeHus. CBoiicTBa anbda-, Oera-,

ramMmma-u3iaIydCHUs. Bnusaue PadrO0aKTHUBHOCTHU HA KMBbIC OPIraHU3MBI.

OTtkpbiTHE TPpOTOHA U HeWTpoHa. HykionHast Mmonens aapa I'elizenOepra—lBanenko. 3apan siipa.
MaccoBoe uncio sigpa. M3oTomnsl.

Anbda-pacnan. ONEeKTpOHHBIH M MO3UTPOHHBIM Oerta-pacman. ['amMma-usznyuenue. 3akoH
PaZMoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
SAnepHsle peakuuu. JleneHre U CUHTES SAEP.

Snepusiii peaktop. TepmosiaepHsiii cuntes. [IpobiemMbl U NEPCHEKTUBBI SAEPHONW SHEPrEeTUKU.
DKOJOTMYECKHE aCIEeKThI s,IEPHON IHEPTeTUKH.

OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOACHHUS U PETUCTPALIMH SIE€MEHTAPHBIX YaCTHII.
@dyHnaMeHTaIbHbIE B3aUMOAECHCTBUS. EAMHCTBO (hpM3NYECKO KapTHHBI MHpa.

TexHudeckue ycTpoiicTBa U MpaKTUYECKOE MTPUMEHEHHUE: T03UMETp, KamMepa BunbcoHa, saepHbIi
peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIMX YaCTHII.



Yuenuueckuii sxcnepumenm, 1abopamoptoule pabomol

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM (GoTorpadusim).
Pa3znen 8. DiieMeHTBI ACTPOHOMHUU U ACTPOPUZUKH

Dranbl pa3BuThs actpoHomud. [IpukinagHnoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE aCTPOHOMUM.

Bun 3Bé3aroro Heba. Co3Be3ausi, spKue 3BE3/IbI, INIAHETHI, KX BUIUMOE ABH)KCHHUE.

Conneynas cuctema.

Comnuue. Conneunas akTUBHOCTb. Mctounuk sHeprum ConHua v 3BE31. 3BE3bI, ©X OCHOBHBIE
XapakTepUCTHKU. JluarpamMma  «CHEKTpadbHBIM  KJIacC —  CBETUMOCTBbY». 3BE3JbI  IJIABHOM
MOCIIE0BATEIHHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUIsl 3BE3/1 IJIaBHOW IMOCIIE0BATEILHOCTH.
Bnytpennee crpoenue 38€37. CoBpeMeHHBIE IPEACTABICHUS O MPOUCXOXKIECHUH U 3BOIonMU CoJHIIA U

3BE3/1. DTambl )KU3HU 3BE3]I.

Muneunbiii Ilyte — Hama I'anaktuka. Ilonoxxkenue u nBuxenue Connua B [Nanmaktuke. Tumbl
rajakTuk. Paguoranaktuku u kBa3zapbl. YEpHbIE ObIPHI B SIAPAX FaTaKTHK.

Bcenennas. Pacumpenne Beenennoii. 3akon Xa06ma. Pas6eranue ramaktuk. Teopust Bonbioro
B3pbIBa. PenmkToBoe n3imyueHue.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepewénnplie npo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGntoneHuss HEBOOPYKEHHBIM IJ1a30M C HCHOJIb30BAaHMEM KOMIIBIOTEPHBIX MPUIOKEHUH JUIs
OTIpe/ieNICHUs! MOJIOKEHHSI HEOECHbIX O0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3/ius CeBepHOro
MIOJIyIIApHS U SIPKHUE 3BE3MBI.

Habmtonenus B treneckon JlyHsl, mianer, Mieunoro IlyTu.

O0o0maroniee noBTOpeHUE

Pons usuku m acTpoHOMHH B PKOHOMHYECKOM, TEXHOJIOTHYECKOHM, COIMAIBHOW M ITHYECKOM
cepax IesITeIbHOCTH YeNoBeKa, poib MU MECTO (M3MKM M acTPOHOMHUU B COBPEMEHHOM Hay4yHOU
KapTUHE MHpa, poiib (PU3NYECKOW TEOpuu B (POPMHUPOBAHUU MPEACTABICHUN O (PU3NYECKON KapTHUHE
MHUpa, MECTO (HU3UYECKOM KapTHHBI MHpa B OOLIEM pALy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEJICTaBICHUN O TPUPO/IE.

MexnpeamMeTHblie CBS3H

N3yuenne kypca ¢usukm 06a30Boro ypoBHS B 11 Kkiacce OCyHmIECTBIAECTCS C  YYETOM

COACPIKATCIIbHBIX MCKIIPEAMCTHBIX CBsI3€M C KypCaMH MAaTEMAaTHKH, 6I/IOJ10FI/II/I, XHUMUH, FCOI‘pa(bI/II/I u
TEXHOJIOTHH.



Medsicnpeomemnole nousimusi, CBI3aHHBIC ¢ U3YYCHHEM METOJIOB HAYYHOT'O IMO3HAHUS: SBJICHHE,
Hay4dHbIi (akT, runoresza, (Qu3uyeckas BEIUYHMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCICPUMEHT,
MOJICJTUPOBAHUE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHHM, TPUTOHOMETpUYeCcKie (QYHKIHU: CUHYC, KOCUHYC,
TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbl M MX IPOEKIUH HA OCH
KOOpJMHAT, CII0)KEHHE BEKTOPOB, IIPOU3BOJHBIC JJIEMEHTApHBIX (YHKUUN, MNPHU3HAKUA TMOA0OHS
TPEYTOJILHUKOB, OTPEICICHNE TUIOMIAAN TUIOCKUX (GUTyp U 00BEMa Tell.

Buonoeus: snekTpuueckue SBICHHUS B JKUBOW NpUpoje, KojeOaTelbHbIE IBUKECHUS B KHUBOU
IIPUPOJIE, ONITUYECKHUE SIBICHUS B )KUBOW IPUPOJIE, AEUCTBHE PaluallMi Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOGHHE aTOMOB M MOJIEKYJ, KpUCTaNIMdecKass CTPYKTypa TBEPABIX TEJl, MEXaHU3MBI
00pa30oBaHMs KPUCTATUIMYECKON PEIIETKU, CIIEKTPAIbHBIN aHAIH3.

l'eocpagpus: marHUTHBIE TIONIOCAa 3€MIIM, 3ajJeXKd MAarHUTHBIX pyd, (oTochEéMKa 3eMHOI
MIOBEPXHOCTH, IPEJCKA3AHNE 3EMJIETPSCEHUH.

Texnonozus: TMHUM  3JEKTpONEpeay, TIEHEpaTop MEPEMEHHOr0 TOKa, AJIEKTPOJBUIaTellb,
UHIYKIMOHHAS Te4b, pajap, paAuONpUEMHUK, TENeBU30p, aHTeHHa, Tenedon, CBY-neus,
IIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEUHast OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenue yduebHoro npeamera «du3nkay Ha ypoBHE CpeIHEro oOmiero oopasoaHus (6a30BbIi
YpOBEHb) JOJDKHO OOECHEYUTh JOCTHKEHUE CIEAYIOIIUX JIMYHOCTHBIX, METalmpeaMEeTHBIX U
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIMuyHOCTHBIE pe3ynabTaThl OCBOEHHS ydeOHoro mnpeamera «@Du3MKa» JOIDKHBI OTpaXxarTb
TOTOBHOCTh U CIIOCOOHOCTH OOYHYalOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHUCTEMOM LEHHOCTHBIX OPHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHHIH,
COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIECTBa, PAaCIIMPEHHE KUZHEHHOTO
OIbITAa M OIBITA JEATEIBHOCTU B IPOLIECCE PEATU3ALUU OCHOBHBIX HAIIPABJIECHHUH BOCHUTATEIbHOU
NesITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpakIaHCKOro BOCIIUTAHMSA:

cOPMUPOBAHHOCTh TPAKIAHCKOH TMO3UIMU OOYYAIOIIEroCcsi KaK aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHICKOTO 00IIeCTBa;

HpI/IHHTI/Ie TpaJII/IIII/IOHHI)IX 06H1€'-I€J'IOBG‘I€CKI/IX FYMaHI/ICTI/IquKPIX 158 I[GMOKp ATHYCCKUX
LIEHHOCTEIA;



TOTOBHOCTb BECTH COBMECTHYIO JEATENbHOCTh B MHTEpPEcax TIpaxkJaHCKOro oOIlecTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHu3aluu;

YMCHUC B3aHMOHCﬁCTBOBaTB C collMaJIbHBIMU MHCTUTYTAaMH B COOTBCTCTBHUU C HUX q)YHKL[I/ISIMI/I n
Ha3HaA4YCHUEM,

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOM NEATEIBHOCTH;
2) NIATPHOTHYECKOT0 BOCIIUTAHHUS:
c(OPMHPOBAHHOCTH POCCUNCKOM Ipa)1aHCKOW UACHTHYHOCTH, MATPUOTHU3MA,;

[IEHHOCTHOE OTHOIICHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM POCCUHUCKHX YYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:
c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEICHIS;

CIOCOOHOCTh OIICHMBATh CUTYallMI0 M NPUHUMATh OCO3HAHHBIC PELICHHS, OPHEHTHPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B I€ATEILHOCTU YUYEHOTIO;

OCO3HaHHUE JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOMUMBOIO OYyIIEro;
4)3¢cTeTHYecKOro BOCIUTAHUS:

ACTETUYECKOE OTHOLIEHUE K MHpY, BKJIIOYas SCTETUKY HAy4YHOTO TBOPYECTBA, IPUCYILETO
¢duznyeckoil Hayke;

5) TpyioBoro BocnuTaHus:
MHTEpEC K pas3IudHbIM cepaM NpohecCHOHATBLHON NEATENbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(GU3MKOM U TEXHUKOM, yMEHHE COBEpIIaTh OCO3ZHAHHBINA BHIOOpP Oyayiei nmpodeccun U pealn3oBbIBaTh

COOCTBEHHBIC )KU3HEHHEIC IIJIaHBI,

TOTOBHOCTh W CHOCOOHOCTH K OOpa3oBaHHIO M CamMoOoOpa3oBaHWIO B 00JacTH (PU3MKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrNY€eCKOr0 BOCIUTAHUSI:

c(OPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KyJIbTYpbl, OCO3HaHHE  TIJIO0AJbHOTO  XapakTepa
AKOJIOTHUECKUX TPOOIIEM;

IJIAHUPOBAHUE U OCYILECTBIICHUE ACHCTBUN B OKPYJKAIOIIEH CpEele Ha OCHOBE 3HAHUA LEJei
YCTOMYHMBOIO pa3BUTHUS YEIOBEUECTBA;

pacIIipeHHe OMbITa JEATEIBHOCTH HKOJIOTMUECKON HANpaBIEHHOCTH HAa OCHOBE HMMEIOIIHXCS
3HaHUU 1o (pu3HKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS:



chopMHPOBaHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKw;

OCO3HAaHME IICHHOCTH HAYYHOH JesATeNbHOCTH, TOTOBHOCTh B Tpolecce H3y4YeHUs (UUKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO JAESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeabHBIE YHUBEPCAJTIbHBIC y‘-leﬁl—[l)le JeHCTBUS
ba3oBble JJoruyeckue aelicTBUSA:

camMoCTOSITeNbHO  (GOPMYyJIUPOBaTh M aKTyallu3UpoBaTh MpodleMy, paccMarpuBath €&
BCECTOPOHHE;

OIPCACIIATh LUCIN ACATCIIBHOCTH, 3alaBaTh IMapaMETPbl U KPUTCPUN UX NOCTHUIKCHUS
BBIABJIATH 3aKOHOMEPHOCTHU U ITPOTHUBOPECUUA B PACCMATPHUBACMBIX (1)I/I3I/I‘-ICCKI/IX SIBJICHUAX

pa3pabarbiBaTh IJIaH pelIeHUs MpoOieMbl ¢ y4ETOM aHAJIM3a UMEIOIIMXCS MaTepUAIbHBIX MU
HEMAaTepHUaAIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTHBBI B ACATCIIbHOCTb, OUCHUBATE COOTBECTCTBUEC PE3YJILTATOB LIC/ISAM, OLICHUBATH
pUCKHU HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOpIUHUPOBATh U  BBHINOJHATH pabOTy B  YCIOBUSAX peajJbHOr0, BHPTYalbHOTO |
KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.
baszoBbie ucciieqoBare/bCKHe AeHCTBUSA

BIIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METOIaMU (PU3UUYECKOM HAYKH;

BJIQJIETh HABBIKAMH YYEOHO-HUCCIIEI0BATEIILCKON M MPOEKTHON JEATEIHPHOCTH B 007aCTH (PU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEILHOMY TIOMCKY METOOB PELIeHUS 33134 (PU3UIecKOoro
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/IOB ITO3HAHMSI;

BIAJIETh BHUJAMHU JICSITCIBPHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHHS, €ro WHTEPIIPETAIuH,
MpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3UYHBIX YYEOHBIX CHUTyaIUsX, B TOM YHCJE MPHU CO3JaHUU
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh MTPUIMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATh TUIOTE3Y €&

pelIeHus, HaXOAUTh apryMEHTBl Ul J0Ka3aTeIbCTBA CBOMX YTBEPXKACHHUH, 3a7aBaTb IapaMeTpbl U
KPUTEpUU PELLICHHUS;



AHAJIIM3UPOBATh MOJYYCHHBIC B XOAC€ PCIICHHUA 3aJdadd PE3YJIbTaThbl, KPUTUUYCCKU OLICHUBATH HX
AOCTOBCPHOCTL, IPOTHO3UPOBATL U3BMCHCHHEC B HOBBIX YCJIOBUSX,

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHON NEATEIHHOCTH, B TOM YHCIIE
IpU U3Y4YEeHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMCThb IIEPCHOCUTH 3HAHUA 1O (1)1/131/11(6 B IPAKTUYCCKYIO 06HaCTB KU3HCACATCIIbHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUT'aTh HOBBIC UJCH, IPpCJIaraTb OpUIrnHaJIbHBIC IMIOAXOAbI U PCIICHUS

CTaBUTH MPOOIEMBI U 3a]a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PELICHUS.

Pab6ora ¢ undopmanmueii:

BIIa/IETh HAaBBIKaMU MoONyueHus: uHbopMauu GU3NYECKOro COACPHKAHUSI U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOATCIIBHO OCYHICCTBJIATH IIOMCK, aHalIW3, CHCTCMATHU3allUMI0 W HWHTCPHPCTALUIO
nH(pOpMaLIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

HCIIOJIB30BAaTh CPCACTBA I/IH(bOpMaIII/IOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHA B pemiCHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPraHU3allMOHHBIX 3aJa4 C COONoJeHueM TpeOoBaHUM
SPrOHOMHUKH, TEXHHKH O€30MacCHOCTH, TMTHEHBI, PECypcOCOepEeKEeHNUs, MPABOBBIX M ATHUYECKUX HOPM,

HOPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

co3JlaBaTh TEKCTHl (PU3UUECKOTO COJAEpXkaHMs B pa3iIMuyHbIX (hopMaTax ¢ y4y€TOM Ha3HA4YEeHUs
nH(OpPMaLIUY U 1IeNIeBOI ayAUTOPHUH, BEIOUpAs ONTUMANbHYIO (hOpMY IPEICTABIECHUS U BU3YyaIU3alUH.

KoMMmyHuKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUS:
OCYIIECTBJISTH O0IIEHNE Ha ypOoKaX (DU3UKHU U BO BHEYPOUHOH JCATEIHHOCTH;
pacmno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMil U CMATYaTh KOH(MIUKTHL;
Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOUKY 3PEHHSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMaHIHON U WHIUBUAYaIbHON paOOTHI;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JEHCTBUH ¢ ydu€ToM OOIIUX HWHTEPECOB H
BO3MOKHOCTEHN Ka)KJI0T'0 4IEHA KOJUIEKTUBA,

IIPUHUMATH LIEJIM COBMECTHOU NEATEIILHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH JECUCTBUSA 110
€€ JIOCTMIKEHHWIO: COCTaBIIATH IUIAH JCHCTBUN, PACTIPENENATh POJIM C YYETOM MHEHMH YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paldoTHI;



OLICHMBATh KauyeCTBO CBOETO BKJIAJa M KaKAOTO YYaCTHHKAa KOMaH/AbI B OOLIMH pe3yibTaT Io
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC HPOCKTHI, OLNCHUBATHL HWACU C TMIO3WIUKW HOBHU3HBI, OPUIMHAJIIBHOCTH,
HpaKTquCKOﬁ 3HAa4YUMOCTHU,

OCYHICCTBIIATE IIO3UTHBHOC CTPATEIrHMYCCKOC IIOBCACHHUC B PA3JIMYHBIX CUTyalUAX, IIPOABJIATH
TBOPYECTBO U B006pa)KeHI/IC, OBITH WHUIWAaTUBHBIM.

Pery/isiTUBHBbIE YHUBEpPCAJIbHBIE YUeOHbIE IeiicCTBUSA
Camoopranuzanusi:

CaMOCTOSITEJIbHO ~ OCYILECTBJIATh TO3HABATENbHYIO JEATEIBHOCTb B 00JacTH QUMK U
aCTPOHOMMHU, BBISIBJISITH TPOOJIEMBI, CTAaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUJIAH PELICHHUS PAcYETHBIX M KA4YEeCTBEHHBIX 3a1ady, IUIaH
BBITIOJIHCHUS TIPAKTUYCCKON PabOThI ¢ YUETOM MMEIOIIUXCS PECYyPCOB, COOCTBEHHBIX BO3MOKHOCTEH M
MPEAIIOYTEHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM;

pacHIMpsITh paMKH y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHHM;

JIeNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO M MPOSIBICHUIO SPYAUIMH B 00JAaCTH (PU3UKHU, MOCTOSHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYpHBIH YPOBEHbD.

CﬂMOKOHTpOJ’[L, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

AaBaTb OHLCHKY HOBBIM CHUTyallUsAM, BHOCUTb KOPPEKTUBBI B JACATCIBHOCTb, OHLCHHUBATDH
COOTBCTCTBHEC PE3YJIbTATOB LCIISAM;

BJIaACTh HaBbIKaAMHU IMO3HaBaTeIbHOM peq)J'ICKCI/II/I KaK OCO3HAHUS COBCPIIACMBIX HeﬁCTBHﬁ n
MBICJIIMTCIIBHBIX ITPOLECCOB, UX PE3YJIbTATOB U OCHOBaHI/II\/'I;

MCIOJIb30BaTh NPUEMBI pe(IeKCUU 7S OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;
YMETh OLIEHUBATHh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 HX CHUKEHUIO;
IIPUHUMATb MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€E PE3yIbTAaTOB ACITEIbHOCTH;
MIPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MNPUHUMATh MOTHBBI U apTYMCHTBI APYTHUX IIPHU aHAJIN3C PE3YJILTATOB ACATCIBHOCTHU,



MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mporecce MOCTHIKCHHS JTHUYHOCTHBIX PE3YJILTATOB OCBOCHHUS IMPOTPaMMbl MO (HU3UKE IS
YPOBHS CpEAHEro o0O0IIero o0pa3oBaHHUS Yy OOYYArOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPENOIaratoniui chopMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKIIOYAIOIIETO CIOCOOHOCTh MIOHMMATh CBOE AMOIMOHAIBHOE COCTOSIHUE, BUICTh
HaIpaBIICHUS Pa3BUTHUS COOCTBEHHON AMOIMOHAIBHOM cephl, OBITh YBEpEHHBIM B ce0¢;

CaMOpPEryJIMpoBaHyrs, BKIOYAKOIMICTO CaMOKOHTPOJIb, YMCHHC IPUHHUMATh OTBETCTBCHHOCTH 3a
CBOE IIOBCACHUC, CIIOCOOHOCTD AalITUPOBATECA K OMOIHWOHAJIBHBIM HM3MCHCHHUAM W HPOSABIIATH
FI/I6KOCTB, OBITE OTKPBITEIM HOBOMY,

BHYTpeHHeﬁ MOTHUBAIIHH, BKJ'II-OLIaIOH_[eI‘/'I CTPEMIICHUEC K OOCTHXXCHUIO LICJIM U YCIIEXY, OIITUMU3M,
HHUIUATUBHOCTb, YMCHHUC ﬂeﬁCTBOBaTB ncxoasa nu3 CBOUx BOSMO)KHOCTeﬁ;

OMIIaTHUH, BKJIIOLIaIOHIGf/'I CIIOCOOHOCTH ITOHUMATh SMOIHNOHAJIIBHOC COCTOAHUC APYTUX, YUUTBIBATH
CTo IIpHU OCYIICCTBJIICHUHA O6H_IeHI/I${, CIIOCOOHOCTH K COYYBCTBHIO U COIICPCIKNBAHHIO,

COMaJIbBHBIX HAaBBIKOB, BKJIIOYarOIIHUX CIIOCOOHOCTh BBICTpAaMBAaTh OTHOLICHHA C OPYIrUMU
JIFOABbMU, 38.6OTI/ITBC$I, MMPOABJIATH HHTCPEC U pa3pCllaTh KOH(bJ'II/IKTBI.

HHPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 ki1acce npeaMeTHbIe pe3ysibTaThl HA 0230BOM YPOBHE JOJIKHBI OTpaXaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIUXCS YMEHUIL:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MeCTO (PM3HKHU B (DOPMHUPOBAHUH COBPEMEHHOW HAYUYHOM
KapTHHBl MHUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH W TEXHOJIOTHH, B IPAKTHYECKOW AECATEIBHOCTU
JIIOJIEH;

YUUTHIBaTh TPAHHIIBI MPUMEHEHUS HW3YYCHHBIX (PU3UYECKHX MOJeNeil: MaTepuaibHas TOYKa,
WHEpIMaabHasl CUCTeMa OTCYETa, a0CONIOTHO TBEPAOE TENO, UIACATBHBIN ra3, MOJEIN CTPOEHHUS Ta3oB,
KHUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN AIIEKTPUUIESCKUI 3apsii U pelieHuu GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3HUECKUE SBIEHUS (ITPOILIECCHI) U OOBSICHATH UX HAa OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU CTPOCHMSI BEUIECTBA M DJIEKTPOJUHAMUKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE NBIKEHHE, CBOOOJHOE TMAaJeHUE TEN, TBIKECHHUE MO OKPY>KHOCTH,
WHEepIHUs, B3auMozeicTBue Tei, nud@ysus, OpOyHOBCKOE BHKEHUE, CTPOSHUE KUIKOCTEH U TBEPIBIX
TeN, W3MEHEHHE O0BbEéMa Tel MPU HArpeBaHWM (OXJIAXICHWH), TEIJIOBOE paBHOBECHE, HCIApEHHE,
KOH/JIEHCAllUsl, TUIABJICHUE, KPUCTAIUTU3AIlUs, KUTIEHUE, BIAXXKHOCTh BO3/lyXa, MOBHIIIIEHUE JaBJICHUS raza
MIPU €0 HArPEBaHHWH B 3aKPBITOM COCYJIE, CBSI3b MEXK]y MapaMeTpaMu COCTOSTHUS ra3a B H30MpoIeccax,
ANEKTPU3ALUS TEJl, B3aUMOJIEHCTBHE 3aps/IOB;

OIMUCBIBATh MCXAHUYCCKOC IBUIKCHUC, UCIIOJIb3Ys (I)I/I3I/I‘ICCKI/IG BCJIMYHHBI: KOOpAWHATA, MYTh,
NEpEMEIICHUE, CKOPOCTb, YCKOPCHHUEC, MacCa TCja, CHJIa, UMITYJbC TCJIa, KHHCTUYCCKAsA OHCPIH:d,



MOTEHILIMAJIbHAs SHEPTusl, MeXaHHueckas paboTa, MeXaHU4YecKasi MOIIHOCTh; MPU OMUCAHUH MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCIIOJIB3YyeMbIX BEIUYHH, WX O0O3HAUEHUS U EIMHHUIIBI, HAXOIUTh
(bopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYHUHY C IPYTUMH BeIMYMHAMU;

OIMCHIBATh M3YUYECHHbIE TEIIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBICHUS, UCHONb3Yys (U3NYECKHE
BEJIMYUHBI: JABJICHUE Ta3a, TEMIEpaTypa, CPEIHss KMHETHYECKas DHEPrus XaOTUYECKOIO JBHUKEHUS
MOJIEKYJI, CPETHEKBAApaTHUHAasi CKOPOCTh MOJIEKYJI, KOJIMUECTBO TEIJIOThl, BHYTPEHHSS SHEprus, padora
rasza, Ko3((UIMEHT MOJE3HOTO JCHCTBUS TEIUIOBOTO JBUTATENIs; IPU OMMCAHUU NIPABUIBHO TPAKTOBAThH
¢bu3nyeckuil CMBICI HUCMOJIb3YEMBIX BEIWYMH, UX OOO3HAU€HHs] M €AMHUIBI, HaXOIUTh (HOPMYJIH,
CBSI3BIBAIOIUE JAHHYIO (DU3UUECKYIO BEJIMUUHY C APYTHMH BEIUYMHAM;

ONMCHIBATh H3YYEHHbIE JJIEKTPUYECKUE CBOMCTBA BEUIECTBA U JJIEKTPUUYECKUE SBIICHUS
(mporiecchbl), HCMONB3Ys (PU3MUECKHE BEIMYMHBL: AJIEKTPUYECKUI 3apsj, JJIEKTpUYecKoe ToJe,
HanpspKEHHOCTH I0JIsI, MOTEHIMAJl, Pa3HOCTh NOTEHLMAIOB; IPU OMNHMCAHUU IPABWIBHO TPAKTOBATh
(bu3nyecKuil CMBICT HCHOJb3YEMBIX BEJIUYUH, MX OOO3HAYEHMS] M EIUHUIIBI, yKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BETHYMHAMU;

aHAJIM3UPOBATh (PU3NUECKUE IPOLIECCH] U SIBJICHUS, UCIIOb3Ys (GU3NUECKUE 3aKOHBI U MPUHLUIIBL:
3aKOH BceMHupHOro Tsarorenus, |, |1 u 111 3akonsr HeroToHA, 3aKOH COXpaHEHHs MEXaHUYECKOW SHEPIUH,
3aKOH COXPAHEHHs HMIIYJIbCa, NPUHLUI CYNEPHO3ULUU CHUJI, NPUHLMII PABHONPABUS MHEPLHMAIbHBIX
CUCTEM OTCUéTa, MOJEKYJSIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHMSI BEILECTBA, rA30Bbl€ 3aKOHbBI, CBA3b
CpeAHel KHHETUYECKON SHEPTrUH TEIUIOBOrO JBMXKEHUS MOJIEKYJI ¢ aOCOIIOTHON TeMIlepaTypoi, epBbIi
3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHHUs JJIEKTPUYECKOro 3apsana, 3akoH KyioHa, mnpu 3Tom
pas3nuyath CIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €0 MaTEMaTHUYECKOE BhIPAKEHUE M YCIOBUS (IPaHMIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHIUIBI JCHCTBUS MAlllMH, HPUOOPOB W TEXHUYECKUX YCTPOMCTB;
pas3nuyarh ycaoBUs UX O€30MaCHOTO MCIIOJIb30BaHMs B TOBCEIHEBHOM KU3HM,

BBIMOJIHATh OKCIIEPUMEHTHl IO HCCIEJI0BaHMIO (PU3MUECKUX SBJICHUH M IPOLECCOB C
HCIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHMH, IpU 3TOM (OpMyIHpoBaTh Npoliemy/3anady U
TUIIOTE3y Y4YeOHOro »SKCHEpUMEHTa, cOoOMpaTh YCTAHOBKY U3 NPEAJIOKEHHOro 00O0pYIOBaHUS,
MIPOBOAUTH OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILECTBIIATh MpPsSIMbIE U KOCBEHHBbIE HM3MEPEHUs (PU3NYECKUX BEIMYUH, NMPU TOM BBIOMpAThH
ONTHMAJIbHBIA CIMOCOO WU3MEPEHHs] U UCIOJIb30BaTh H3BECTHBIE METOJbl OLEHKU IOTrPEIIHOCTEH
U3MEPEHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (HU3NYECKUMHU BEIMYMHAMU C MCIIOJIB30BAaHUEM MPSAMBIX
U3MEpEeHull, MpU ITOM KOHCTPYHUPOBaTh YCTAHOBKY, (UKCHUPOBATH pPE3yJIbTAaThl IOIYYEHHON
3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BUAE TaONMIl M TpadHKOB, JA€NaTh BBIBOJABI MO pe3yjbTaTaM
HCCIIE0BAHUS;

coOyoaTh mpaBuiia 0€30MacHOTO TpyJa MpU NPOBEIEHUHM HMCCIEJOBAHUN B paMKax y4eOHOTro
HKCHEPUMEHTa, Y4eOHO-HCCIEOBATENBCKOM U IMPOEKTHOM JAEATENBHOCTH C  HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1aOOpaTOPHOTO 000PYI0BAHUS;

pemaTh pacy€THble 3a7aydl C SIBHO 33JaHHOW (U3MYECKON MOJENbI0, UCIONb3ys (U3NUYECKUe
3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJIM3a YCJOBHS 33Ja4d BbIOMpaTh (PU3MUECKYIO MOJEIb, BBIIEISThH
¢u3nyeckre BeIMUUHBI U (POPMYJIIbI, HEOOXOAUMBIE /IS €€ PelIeHUs, TPOBOIUTh PACUETHI U OLIEHUBATh
PEAIbHOCTH MOTYYEHHOTO 3HaYEHUS] PU3NYECKON BETUUHHBI;



pemaTh KayeCTBEHHBIE 3aJauyd: BbICTpaMBAaTh JIOTMYECKH HENPOTHBOPEUYHMBYIO IIETIOYKY
paccykKJIeHH ¢ ONOpON Ha N3y4YEeHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS,

WCIOJIb30BaTh MPHU PEIICHUU y4eOHBIX 33a]la4 COBpEMEHHBbIC MH(DOPMAIIMOHHBIC TEXHOJIOTUU JIISI
MOKCKA, CTPYKTYPUPOBAHUS, WHTCPIPETAIIMA W TMPEICTABICHUS YYeOHOH M HAyYHO-TIOMYJIIPHOMN
uH(pOpMaLUY, TMONTYYCHHONH M3 PAa3IMYHBIX HCTOYHUKOB, KPUTUYECKH AHATU3UPOBATH IOIYyYaEMYIO
nHpopMaIuo;

MIPUBOJIUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUN;

UCIIOJIb30BaTh TEOpPETHYECKHE 3HaHHS MO (U3MKE B MOBCEIHEBHON >KM3HH IJisi 00ecredeHus
0e30MacHOCTH MpU OOpaleHUH C TPUOOpaMU M TEXHUYCCKUMH YCTPOWCTBAMH, JJIsi COXPAHCHHS
3JI0pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY Kalollel cpee;

paboTaTe B TpyNIE C BBHIIOJHCHHUEM pa3IMYHBIX COLMAIBHBIX POJICH, IUIAHUPOBaTh paboTy
TPYMIIbI, PAMOHATIBHO PACHPEICNATh 00S3aHHOCTH M IIAHWPOBATH JEATEIILHOCTh B HECTaHIAPTHBIX
CUTyallMsX, aJCKBaTHO OIICHMBATh BKJIAJ KaXJIOIO0 M3 YYaCTHUKOB TPYMIBl B PEIICHHE
paccMaTpuBaeMoi POOIEMBI.

K xoniy oOydenus B 11 kiacce mpeaMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE JOJIKHBI OTPAXKAaTh
c(OPMHPOBAHHOCTH Y 00YHAIOIINXCS YMEHUI:

JIEMOHCTPHPOBATh Ha IPUMepax poJib U MecTO (PM3UKH B (POPMUPOBAHHH COBPEMEHHOW HAYYHOM
KapTUHbl MHpa, B Pa3BUTHUM COBPEMEHHOW TEXHMKH U TEXHOJIOTHH, B HMPAKTUYECKOH NesTeIbHOCTU
JOJIeH, IeJIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPAHUIIbl TPUMEHEHUS U3YYEHHBIX (DPU3MUECKUX MOJIENEN: TOUEUHBINH AJIEKTPUUYECKUI
3apsn, JIyd CBETa, TOUCYHBI MCTOYHMK CBETA, AACPHAs MOJECIb aTOMAa, HYKJIOHHAs MOJEIb aTOMHOIO
sJipa MpHU pelieHnH (pU3NUecKux 3aay;

pacrio3HaBaTh (uU3MUeCKHe sBIEHHsS (Tpolecchl) M OOBSICHATh HMX Ha OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKM M KBAaHTOBOM (DM3HMKHU: dJIEKTpUYEcKass IPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJEHCTBUE MArHUTOB, DJIEKTPOMAarHUTHAs WHIYKLUS,
JeiCTBE MarHUTHOTO IMOJII Ha MPOBOJHUK C TOKOM WU JABWXKYILIMMICS 3apsl, 3JEKTPOMarHUTHbIE
KonebaHWs W BOJIHBL, NPSIMOJIMHEHHOE pacnpoCTpaHEHUE CBETa, OTPAXKEHHEe, NPeToMIIEHHE,
uHTepdepeHus, AMPpakuys U NOJIspU3alMsl CBETa, JUcHepcus cBera, (GoTodnekTpuueckuid 3¢pdext
(poToaddexr), cBeTOBOE aBIEHHWE, BO3HUKHOBEHME JIMHEHYATOro CIHEKTpa aromMa BOAOPOAA,
€CTECTBEHHAs U UCKYCCTBEHHAs paJIMOAKTHBHOCTD;

ONMCHIBATh HW3YYEHHBIE CBOMICTBa BellecTBa (DJIEKTPUYECKUE, MArHUTHbBIE, OINTHYECKUE,
AJIEKTPUUYECKYIO TPOBOAMMOCTh PA3JIMYHBIX CPEJ) U DJIEKTPOMArHUTHBIE SBJIEHUS (TIPOLIECCHI),
UCIOJNB3Ysl (PU3UUECKHE BEJIWYUHBL: DJEKTPUUECKHUM 3apsijl, Cujia TOKa, 3JEKTPUUECKOe HalpshKEHUe,
AJIEKTPUUYECKOE COIMPOTHBIIEHHE, DPA3HOCTb MOTEHIMAJIOB, JJIEKTPOJABIKYIIas cuia, paboTa TOKa,
MHIYKIHUST MarHUTHOrO MOJs, cuia Amriepa, cuia JlopeHla, WHIYKTUBHOCTb KaTYLIKW, JHEPrHs
AJIEKTPUYECKOTO U MAarHUTHOT'O TOJIeH, IepHOJ] M YacToTa KojeOaHui B KojeOaTeTbHOM KOHTYpE, 3apsil
U cujla TOKa B IpoIlecce TapMOHUYECKUX SJIEKTPOMArHUTHBIX KoyieOaHHM, (OKYCHOE pacCTOsSHUE U
OINTUYECKasl CHUJIa JIMH3BI, IPU ONMCAHUU MPABUWIBHO TPAKTOBaTh (PU3NUYECKUN CMBICI HCIIOJIb3YEeMbIX
BEJIMYMH, UX OOO3HAYEHHS] W €IUHUIIBI, YKa3blBaTh (POPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BeJTUUYNHAMH;



OIUCHIBATH M3YYCHHBIC KBAHTOBBIC SIBICHHUS M TPOIECCHI, UCMONB3YS (HU3MUCCKHE BETHMYHHBI:
CKOpPOCTh 3JICKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTAa CBETA, PHEPTUsS M HUMIYJIbC (POTOHa,
NepUOJ TIONypachajaa, SHEpPrusi CBA3M AaTOMHBIX siep, [PU OINKMCAHWK MPAaBUIBHO TPAKTOBATH
(bU3NYeCKU CMBICIT HCIOJIb3YyeMbIX BEIUYMH, MX OOO3HAYCHUS W CIUHHIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOIIUC JaHHYIO (U3UYECKYIO BEIUYMHY C APYIMMH BEJIMYHMHAMH, BBIYKMCIIATH 3HAYCHUE
(U3HYECKON BETUINHBL;

AHAJIIM3UPOBATH (1)I/I3I/I‘-IGCKI/I€ IMpOUECCChI U ABJICHUA, UCITIOJIb3Y A (bl/ISI/I‘ICCKI/IC 3aKOHBI U IPUHIUIIBI:
3akoH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U MapauIeIbHOTO COCTUHEHUS TPOBOAHUKOB, 3aKOH JIkoys—
Jlenua, 3aK0H 3JIEKTPOMAarHUTHON MHAYKIIMH, 3aKOH MPSIMOJIUHEHHOTO PacpOCTpaHEHUsI CBETA, 3aKOHBI
OTpaXEHUs CBETa, 3aKOHBI NPEJIOMJICHHS CBETa, ypaBHeHue OHHmTelHa mana (ortodddexra, 3aKoH
COXpaHEHUsl YHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3aps/ia, 3aKOH
COXpPaHEHHUsI MacCOBOTO YMCa, MOCTyIaThl bopa, 3aKoH paJuoakKTUBHOIO pacnaja, Ipyu 3TOM pa3iudaTh
CIIOBECHYIO (hOPMYIIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBHsI (TPAHHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OIIpeNIeJIATh HAIpaBJIEHHE BEKTOpa WMHAYKLUUH MArHUTHOIO TOJIA HPOBOJHHMKA C TOKOM, CHJIbI
Awmmnepa u cunsl JlopeHna;

CTPOUTH U OIIUCBHIBATDH I/I306pa)KeHI/IC, CO31aBa€MOC€ IIJIOCKHUM 3€pPKaJIOM, TOHKOM HHHSOﬁ;

BBITIOJHATh OKCHEPUMEHTHI 1O HUCCIECJOBAaHUIO (U3MYECKUX SBICHUW U MPOLECCOB C
WCTIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX MU3MEPEHUH: MPH 3TOM (POPMYIHPOBaThH MpodiieMy/3anaqy u
TUIOTE3y Y4YeOHOro OKCIEpPUMEHTa, COOUpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO O00O0pya0BaHUS,
IIPOBOAMTD OMBIT U OPMYJIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIC M3MEPEHHs (U3UYECKUX BEIWYHMH, NPH ITOM BBHIOMPATH
ONTUMAJIBHBIA CHOCO0 M3MEPEHUs M MCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKHU MOTPEUIHOCTEN
U3MEPEHMUI;

MCCIIEIOBATh 3aBUCUMOCTH (DU3UUYECKUX BEIUYHMH C HCIOIH30BAHUEM MPSIMBIX M3MEPEHUN: MPH
3TOM KOHCTPYUPOBaTh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTaThl MOJYYECHHOW 3aBUCUMOCTH (U3HUUECKUX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, AeNaTh BBIBOBI [0 PE3yJIbTaTaM UCCIIEIOBAHNUS;

coOyoaTh MpaBuiia 0€30MacHOTO TpyJla MpU NPOBEIEHUHM MCCIEJOBAHUN B paMKax y4eOHOIro
JKCHEPUMEHTA, Y4eOHO-UCCIEN0BATEIbCKON U IPOEKTHOM [JESATEIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYI0BAHUS;

pemaTb pacy€THble 3a7aydl C SIBHO 33JaHHOW (M3MYECKON MOJENbl0, UCHONb3ys (U3NUECKue
3aKOHBI M NMPUHIUIIBI, HA OCHOBE aHaJIN3a yCIOBUS 3a7aud BbIOMpaTh PU3NYECKYIO MOJEIb, BBIIEIATh
¢u3nyeckre BeIMUUHBI U (POPMYJIIbI, HEOOXOAUMBIE /IS €€ PelIeHHs, TPOBOIUThH PACUETHI M OLIEHUBATh
PEAIbHOCTH MOTYYEHHOTO 3HaYEHUS] (PU3NYECKON BETUUHHBI;

pemaTh KaueCTBEHHbIE 3aJauyd: BBICTpPAWBAaTh JIOTUYECKH HEMPOTUBOPEUMBY  LIETIOUYKY
pacCyXJIEHHI ¢ ONOPOi Ha M3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

WCTIOJIB30BATh MPH PEIIeHUH YYeOHBIX 3a7a4 COBPEMEHHBbIC WH()OPMAIIMOHHBIE TEXHOJIOTHH IS
MOUCKA, CTPYKTYPUPOBAHUs, WHTEPHpPETAllMM M TPEJICTaBICHUS Y4eOHOH M HAy4YHO-TIOMYJIIPHOMN
nHpOpMAIMY, TOMYYSHHON W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH AHAIM3MPOBATH ITOIYYAEMYIO
uH(pOpMaIINIO;



OOBSCHATh MPHUHLMIIBI ACWCTBUS MAIllMH, NPUOOPOB M TEXHUUYECKHUX YCTPOMCTB, paziuyaTh
YCIIOBUS UX 0€30IaCHOT0 UCTIOIB30BaHUS B TTIOBCEIHEBHOM JKU3HH,

MIPUBOJIUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apYOECKHBIX yUEHBIX-(DU3UKOB B Pa3BUTUE HAYKHU, B
00BSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUN;

WCIOJIb30BaTh TEOPETHUYECKHE 3HAHWS MO (DU3WKE B TMOBCEIHEBHON >KM3HHU JJIsi 00eCreYeHHUS
0e30MacHOCTH MpU OOpallleHuH C NpubopaMu M TEXHUYECKUMH YCTPOWCTBAMH, AJIsi COXPaHEHHS
3J10pOBbS U COOJIIOICHNS HOPM IKOJIOTUUYECKOTO MOBEACHMSI B OKPY KaIOLEH cpeie;

paboTaTh B TpyNIE C BBHIIOJHCHHUEM pa3IMYHBIX COLMAIBHBIX POJICH, IUIAHUPOBaTh paboTy
TPYMIIBI, PAMOHATIBHO PACHPEICNATh O00S3aHHOCTH M IJIAHWPOBATH JEATEIILHOCTh B HECTaHIAPTHBIX
CUTyallMsX, aJCKBaTHO OIICHMBATh BKJIAJ KaXJIOIO0 M3 YYaCTHUKOB TPYMIBl B PEIICHHE
paccMaTpuBaeMoi POOIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3znenos u KosmyecTBo yacos OneKTpoHHbIE (IUPPOBHIE)
/o TEM MPOTPaMMBbI Bcero | Kontpons | Ilpaktuue o0pa3oBaTeNbHbIE PECYPCHI
HBIC CKHE
paboThI paboThI
Pazgen 1. PU3UKA U METO/JIbI HAYYHOI'O IO3HAHUSA
1.1 | ®u3uka 1 METO bl HAYYHOTO 2 bubmuoreka [JOK
NIO3HAHUS https://m.edsoo0.ru/7f41bf72
Hroro no pazneny 2
Paznean 2. MEXAHUKA
2.1 | Kunemaruka 5 bubmorexa [JOK
https://m.edsoo.ru/7f41bf72
2.2 | JluHamMuka 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHUS B 6 1 1 bubnmnorexka HOK
MEXaHHUKe https://m.edsoo.ru/7f41bf72
HToro no pazneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
3.1 | OCHOBBI MOJICKYJIIPHO- 9 1 bubmuotexa [JOK
KUHETHYECKOU TeOpUHU https://m.edsoo0.ru/7f41bf72
3.2 | OCHOBBI TEPMOJIMHAMUKH 10 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperatHbie COCTOSIHUS 5 bu6mmoreka [JOK
BerecTBa. Pa3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pazgen 4. QJIEKTPOANHAMMKA
4.1 | DnekTpocTaTuka 10 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
4.2 | TIoCTOSHHBIN 2IEKTPUUECKUN 12 1 2 bubmmoreka [JOK
TOK. TOKH B pa3JIMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny

22

PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB 68 4 5
110 ITPOTPAMME
11 KJIACC
Ne HaunmenoBanue pa3znenos u KosmyecTBo 4yacoB OnexTpoHHbIe (IIPPOBHIE)

n/m TEM MPOTPaMMBbI Bcero | Kontpouns | [IpakTu o0pa3oBaTelbHbIC PECYPChI
HBIC YEeCKHe
paboThl | pabOTHI
Pazgen 1. 9JIEKTPOAUNHAMMUKA
1.1 | MarauTHOE MoJIe€. 11 1 3 bu6nuoreka [IOK
DJIeKTPOMArHUTHAS MHIYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS Y BOJIHBI
2.1 | MexaHHYeCKHE U 9 1 bubnnoreka IIOK
9JICKTPOMArHUTHBIE KOJICOaHUs https://m.edsoo.ru/7f41c97c
2.2 | MexaHH4YeCKUE U 5 1 bubnnoreka IIOK
9JICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c
2.3 | Onruka 10 3 bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pa3nea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1 | OCcHOBBI CIIEIIUATLHON TEOPUHU 4 1 bu6nuoreka [IOK
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c

HWroro no pasneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 | DeMeHTHI KBAaHTOBOW OITHKU 6 bubnuoreka [IOK
https://m.edsoo0.ru/7f41c97c

4.2 | Ctpoenune atoma 4 bubnmnorexka HOK
https://m.edsoo.ru/7f41c97c

4.3 | AtomHOE sSIIIpO 5 bubnmnorexka HOK
https://m.edsoo.ru/7f41c97c

Wroro no pazueny 15

Paznpea 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKH

5.1 | DneMeHTHl aCTPOHOMUU U 7 1 bubmuorexa [JOK
acTpoU3UKH https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 7

Pazgen 6. OGOBIIAIOIIEE IIOBTOPEHHUE

6.1 | O6o6maroiIee MOBTOPEHNE 4 bubnmoreka [JOK

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

Hroro no pazneny 4

PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB 68 4 7

10 [TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

INPUJIOKEHUE

10 KJIACC
Ne Tema ypoka KosmmuecTBo yacoB [Hara DIIEKTPOHHBIE
/i Bcero | Kontpo | [Ipaktuu | m3ydeHus udposbie
JIbHBIE €CKHe o0pa3oBaTenbHbI
paboThl | paboThI € pecypchl
1 du3nka — Hayka 0 IpUpOJIE. 1 bubnuoreka
Hayunslie MeTobI TO3HAHNSA [HOK
OKPYKaIoIIero MUpa https://m.edsoo.r
u/ff0c32e2
2 Poine u MecTo Gpu3uku B 1 bubnuoreka
(hOopMHPOBAHUN COBPEMEHHOM [HOK
Hay4HOU KapTHHBI MHpa, B https://m.edsoo.r
MPaKTHYECKOH JISSITEIIbHOCTH JIFOISH u/ff0c33e6
3 MexaHn4yeckoe JBUKEHHE. 1 bubnuoreka
OTHOCUTENHHOCTh MEXaHUYECKOTO [HOK
nerokenus. [lepemernenue, https://m.edsoo.r
CKOPOCTb, YCKOPCHHUE u/ff0c3508
4 PaBHOMEpHOE NpsIMOJIMHENHOE 1 bubnuoreka
NIBIDKEHHE HOK
https://m.edsoo.r
u/ff0c3620
5 PaBHOyCKOpEHHOE PSIMOIMHEIHOE 1 bubnuoreka
NIBIDKEHHE HOK
https://m.edsoo.r
u/ff0c372e
6 CBobOoaHOe nageHue. Y CKopeHue 1 bubnnoreka
CBOOOIHOTO ITaCHUA LHOK
https://m.edsoo.r
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u/ff0c39cc

7 KpuBonuHelinoe ABUKEHUE. bubanoreka
JIBr>KeHrEe MaTepUabHOW TOYKHU 110 HOK
OKPYKHOCTH https://m.edsoo.r

u/ffOc3ada

8 [TpuHIMIT OTHOCUTEIBHOCTH bubnuoreka
lNanmnes. MHepuuaabHble CUCTEMBI HOK
orcuera. [lepBrrii 3akon HeroTOHA https://m.edsoo.r

u/ffOc3be8

9 Macca Tena. Cuna. [IpuHnumn bubnuoTeka
Cynepno3uiuu cui. Bropoit 3aKoH HOK
HeroToHa 1151 MaTepuanbHON TOUKH https://m.edsoo.r

u/ffOc3be8

10 | Tperwmii 3akon HproToHa myst bubanoreka
MaTepHalbHBIX TOUEK [HOK

https://m.edsoo.r
u/ffOc3be8

11 | 3akoH BcemupHOro Tsrorenus. Cumna bubnnoreka
TsKecTu. [lepBasg kocMudeckas [HOK
CKOPOCTh https://m.edsoo.r

u/ff0c3d00

12 | Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka
Tela HOK

https://m.edsoo.r
u/ff0c3e18

13 | Cuna tpenus. Koapdunment bubnuoreka
TpeHus. Cuiia COnpOTUBIICHUS TTPU HOK
JIBUKEHUU TEJIA B KUAIKOCTHA WU https://m.edsoo.r
rase u/ff0c3f76

14 | TloctynarenbHOE U BpalaTeIbHOE bubnuoreka
JBUKEHHE a0COTIOTHO TBEPAOTO LHOK
tena. MomeHT cuitbl. [11edo cuibl. https://m.edsoo.r
YcnoBusi paBHOBECHUsl TBEPAOTO Tela u/ff0c41a6

15 | Umnynbc MaTepuaabHOM TOUKH, bubnuoreka
CUCTEMBI MaTepUAIbHBIX TOUEK. [HOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI https://m.edsoo.r
uMNyJbca. PeakTHBHOE JIBUKCHUE u/ff0c43d6

16 | PaboTa 1 MOIIIHOCTH CHIIBI. bubnnoreka
Kunernueckas sHeprus I[HOK
MarepuaibHON Touku. Teopema 00 https://m.edsoo.r
U3MEHEHUU KNHETUYECKOW SHEPTrUuu u/ff0c4502

17 | TloTeHnuanbHas YHEPrHsl. bubnuoreka
[ToTeHumanpHas SHEPTUs yIpPyro [HOK
nehOpMUPOBAHHON TIPYKUHBIL. https://m.edsoo.r
[ToTennmanpHas SHEpPTUs TENA u/ffOc46la
BOJIM3H IOBEPXHOCTH 3eMITH

18 | IloreHmuansHbIE U Bubnuoreka
HEIIOTCHIUATbHBIC CHITBI. CBS3b HOK
paboThl HEMOTEHIIUATHHBIX CHJI C https://m.edsoo.r
HW3MEHCHHEM MEXaHHUECKOM u/ff0c478c

OHEPTHUU CUCTEMBI TCII. 3akoH
COXpPaHCHUA MEXaHUUECKOH OHCPIrun
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Jlaboparopnas pabota
«HccnemoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHHEM MEXaHHMISCKOM
SHEpIruu Tejla Ha MPUMeEpe
pACTSIKEHUS PE3UHOBOTO KI'YTa»

20 | KonrponbHas paboTa o Teme bubnuoreka
«Kunemaruka. Jlunamuka. 3aKOHbBI HOK
COXpaHECHHUS B MEXaHHKE)» https://m.edsoo.r

u/ff0c4b74

21 | OCHOBHBIE MONOKECHUS bubnuoreka
MOJIEKYJIIPHO-KUHETUYECKOU HOK
Teopur. BpoyHOBCKOE IBHKEHHE. https://m.edsoo.r
Juddysus u/ff0c4dc?

22 | Xapakrtep ABHKEHUS U
B3aMMO/ICVICTBHS YaCTHUL BEILIECTBA.

Mopenu cTpoeHus ra3os,
KHUJKOCTEH M TBEPIBIX TEI

23 | Macca monekyn. Konnuecto
BemiectBa. [locTositHHas ABoraapo

24 | TenoBoe paBHOBECHE.

Temneparypa u e€ uzamepeHue.
[ITkana temneparyp llenbcus

25 | Upeansubiii raz 8 MKT. OcHoBHOE bubanoreka

ypaBHeHue MKT [HOK
https://m.edsoo.r
u/ffOc4fde

26 | AGconroTHas TeMIeparypa Kak Mepa bubnuoreka
CpeHEW KUHETUYECKON YJHEPTUU [HOK
JBHIKCHUS MOJICKYJI. Y paBHEHHUE https://m.edsoo.r
MenpeneeBa-Knanelipona u/ff0c511e

27 | 3axon JlanpToHa. ['a30BbIe 3aKOHBI

28 | JlabopaTtopHas pabora
«MccnenoBanue 3aBUCUMOCTH
MEXTy TTapaMeTpaMU COCTOSHUS
pa3peKeHHOTO raza»

29 | Uzonpomeccs B H1eaIbHOM Ta3e U bubmmoreka
ux rpaduueckoe MpeacTaBiIeHUe [HOK

https://m.edsoo.r
u/ff0c570e

30 | BHyTpeHHss dHEpTrUs bubnuoteka
TEPMOJIUHAMUYECKON CUCTEMBI U LHOK
CIOCOOBI €€ N3MEHEHHUSI. https://m.edsoo.r
KonuuecTBo TermioTel u paboTa. u/ff0c5952
BHyTpeHHSIS SHEpTHUs 0JTHOATOMHOTO
UJeaIbHOTO Ta3a

31 | Buasl Teruionepenadn bubnuoreka

LIOK
https://m.edsoo.r
u/ff0c5c36

32 | YiaenpHad TEINIOEMKOCTD BEILIECTBA. Bubnuoreka
KonuyecTtBo TemnoTs! npu LHOK

Tertonepenaye. AnnabaTHpIN

https://m.edsoo.r
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poIece u/ff0c5c36
33 | [lepBbIit 3aK0H TEPMOAMHAMUKH H bubnuoTeka
€ro NPUMEHEHHUE K U30IpolieccaM HOK
https://m.edsoo.r
u/ffOc5efc
34 | HeoOGpatumocTh MpOIECCOB B bubnuoTeka
npupojie. Bropoii 3akon HOK
TEPMOJIUHAMHUKHI https://m.edsoo.r
u/ff0c6230
35 | [Ipunnumn nevictBus u KIT bubanoreka
TEIIOBOW MaIIuHbI HOK
https://m.edsoo.r
u/ff0c600a
36 | Huxn Kapno u ero KI1JI
37 | Dxonoruyeckue mpoodIeMbl
TEIJIOIHEPTETHKHU
38 | Obobmaronmii ypok bubanoreka
«Monexynsipaas pusuka. OCHOBBI HOK
TEPMOTTHAMHKH https://m.edsoo.r
u/ff0c6938
39 | KonrponbHas paboTa mo Teme bubnuoreka
«Monexynsipaas ¢puzuka. OCHOBBI [HOK
TEPMOJIUHAMHUKI https://m.edsoo.r
u/ff0c6a50
40 | ITapooOpa3zoBaHKe ¥ KOHICHCAIIHS. bubanoreka
Hcnapenue u kurexnue [HOK
https://m.edsoo.r
u/ff0c63b6
41 | AGcomroTHas U OTHOCUTENbHAS bubnuoreka
BJI&YKHOCTh BO31yXa. HacelmeHHbII [HOK
nap https://m.edsoo.r
u/ff0c64d8
42 | Teépnoe Teno. Kpucrannuueckue u bubnuoreka
amopdHbIe TeIa. AHU3OTPOIHUS [HOK
CBOWCTB KpuCTAILIOB. JKuakue https://m.edsoo.r
kpuctauibl. COBpeMEHHBIC u/ff0c65f0
MaTepuaibl
43 | [InaBrieHue ¥ KPUCTATUTA3AIIHS. bubnuoteka
VY ienpHas TenuoTa miaBJIeHus. HOK
CyOGnumanus https://m.edsoo.r
u/ff0c6708
44 | YpaBHEHHE TETUIOBOTO OaaHca bubnuoteka
[HOK
https://m.edsoo.r
u/ff0c6820
45 | DnexTpuzanus Tel. IEKTPUICCKUN bubnuoteka
3apsan. JlBa BUIa SJIEKTPUUECKUX [HOK
3apsiI0B https://m.edsoo.r
u/ff0c6hbcc
46 | [IpoBOAHMKH, TUIIEKTPUKU U Bubnuoreka
MOJIyIIPOBOIHUKH. 3aKOH [HOK

COXPAHCHUA JICKTPUICCKOI'O 3apdaaa

https://m.edsoo.r
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u/ffOc6bcc

47 | BzaumonelicTBre 3apsa0B. 3aKOH bubanoreka
Kynona. To4yeuHblil 2IeKTpUYECKUI HOK
3apsi https://m.edsoo.r
u/ffOc6ced
48 | Hanpsok€HHOCTD JIEKTPUUYECKOTO bubnuoTeka
nosist. [IpuHnmn cynepno3suuuu HOK
AIIEKTPUUYCCKUX TOJIeH. JInHuM https://m.edsoo.r
HaNpPsLKEHHOCTH u/ff0c6df2
49 | Pabora cui 3JIeKTPOCTaTHIECKOTO bubnuoTeka
mous. Ilorennuan. PasHocTh HOK
MOTEHIMAJIOB https://m.edsoo.r
u/ff0c6f00
50 | [IpoBOHHKY U AUDJICKTPUKHU B bubanoreka
AIEKTPOCTATUUECKOM II0JIE. HOK
JIMeKTpruYecKas IPOHUIAEMOCTh https://m.edsoo.r
u/ff0c7018
51 | Dnekrpoémkoctb. Kongencarop bubnuoreka
LIOK
https://m.edsoo.r
u/ff0c7126
52 | DneKTPOEMKOCTbH IIIOCKOTO bubnuoreka
KOHJIEHCAaTopa. DHeprus [HOK
3apsHKEHHOr0 KOHIEHCaTopa https://m.edsoo.r
u/ffoc72c0
53 | JIabopatopnas padora "N3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
54 | IlpuHuun aelcTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAILHOTO
ammapara, CTpyWHOTO TIPUHTEPA.
DneKTpocTaTHUecKas 3aluTa.
3azemiIeHue AJIEKTPONpuOOpPOB
55 | DneKkTpudecKkuil TOK, yCIOBUS €To
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnporusnienne. 3akon Oma jist
y4JacTKa [enu
56 | IlocnemoBaTenbHOE, MapaJlICIIEHOE, bubnuoreka
CMeENIaHHOE COCJIMHEHME HOK
npoBOAHUKOB. JlabopaTopHas https://m.edsoo.r
pabota «M3ydyeHne cMeaHHoro u/ff0c74f0
COCMHEHUS PE3UCTOPOBY
57 | PaboTa 1 MOIIHOCTH bubnnoreka
AJIEKTPUYECKOTO TOKA. 3aKOH HOK
Jlxoyns-Jlenia https://m.edsoo.r
u/ff0c7838
58 | 3akon Oma s MOJTHOU bubnmoreka
(3aMKHYTOM) DJIEKTPHUECKOM IIETIH. HOK
KopoTtkoe 3ambikaHue. https://m.edsoo.r
JlabopaTopuas pabora «3mepenne u/ffOc7ae0

OJIC UCTOYHHKA TOKA U €TO
BHYTPEHHETO COMPOTHUBIICHUSD)
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59 | DnexTpoHHAs MIPOBOJUMOCTD 1
TBEPIBIX METAIJIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS] METAJIJIOB OT
temneparypbl. CBepXIIPOBOJIUMOCTh
60 | DneKTpUYecKHii TOK B BaKyyMe. 1
CBOCTBA 3JICKTPOHHBIX TYYKOB
61 | [lomynpoBOAHUKH, UX COOCTBEHHAS 1 bubnuoreka
Y MPUMECHAs MPOBOJIUMOCTb. HOK
CBoiicTBa p—N-mepexoa. https://m.edsoo.r
IToaynpoOBOHUKOBBIE PHOOPEI u/ff0c84ae
62 | DIeKTpUYECKUi TOK B pacTBOpax u 1 bubnmnoreka
paciuiaBax 3JIEKTPOJIUTOB. HOK
DNEKTPOTUTUYECKAS TUCCOLIUALIHS. https://m.edsoo.r
DJIeKTpOIIN3 u/ff0c82ba
63 | DIeKTpUYECKUI TOK B ra3ax. 1 bubnmoreka
CamocTosTenbHbIN U HOK
HECaMOCTOSITEIIbHBIN pa3psi. https://m.edsoo.r
Monnus. [Tnazma u/ff0c84ae
64 | DnekTpudYecKue MPUOOPLI U 1 bubnuoteka
YCTPOMCTBA U UX MPAKTUUYECKOE HOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.r
0€30MmacHOCTH u/ff0c86fc
65 | Ob6obmaronmii ypok 1 bubnmoreka
«DNEeKTPOIMHAMHUKA LHOK
https://m.edsoo.r
u/ffoc88he
66 | KonrponbHas paboTa o teme 1 1 bubnuoreka
«Inekrpocraruka. [locTossHHBIN [HOK
ANEKTpUIECcKi TOK. Toku B https://m.edsoo.r
Pa3IMYHBIX CPeIax» u/ff0c8a8a
67 | PezepBHblit ypok. KoHTponbHas 1 1 bubnuoreka
pabora 1o Teme [HOK
"DneKTpouHaMHKa" https://m.edsoo.r
u/ff0c8c56
68 | PezepBHblit ypok. O00O0maronmii 1 bubnuoreka
ypok o Temam 10 kimacca [HOK
https://m.edsoo.r
u/ffOc8f6e
OBILIEE KOJIMYECTBO YACOB I1O0 68 4 5
ITPOTPAMME
11 KJIACC
No Tema ypoka KosmmuecTBo yacoB ara DJIEKTPOHHBIE
n/m Bcero | Kontpo | Ilpaktuy | u3y4yeHus U poBbIe
JTBHBIE €CKHe o0Opa3oBaTenbHbI
paboThl | paboThI € pecypchbl
1 [TocTostHHBIE MATHUTHI U KX 1 bubnmoreka
B3aUMOJCHCTBIE. MarHUTHOE MOJIE. IIOK
BekTop MarHuTHOM WHIYKITHH. https://m.edsoo.r
JIMHUM MarHUTHOW MHIYKIIUH u/ff0c9778
2 MarauTHoe 1noje NpoBOJHUKA C 1 bubnuoteka
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ToKOoM. OnbIT Dpcreaa. HOK
B3anmMoeiicTBre IPOBOJHUKOB C https://m.edsoo.r
TOKOM u/ff0c98fe
3 JlaGopaTtopHas pabora «M3yuenue bubnuoteka
MarHUTHOTO T10JIs KaTyLIKH C HOK
TOKOM https://m.edsoo.r
u/ffoc98fe
4 JleficTBMe MarHMuTHOTO MOJISI Ha bubnmoreka
IPOBOAHMK ¢ ToKOM. Cuita Amnepa. HOK
JlaboparopHas paboTa https://m.edsoo.r
«HccnenoBanue neiHCTBHS u/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)
5 JleficTBMe MarHMuTHOTO MOJISI Ha bubnmoreka
JBHKYIIYIOCS 3apSKEHHYIO HOK
yactuny. Cuna Jlopenna. PaGora https://m.edsoo.r
cuutbl JlopeHia u/ff0c9df4
6 DNeKTpOMarHuTHAsE UHYKITHUS.
[ToTok BEKTOpa MarHUTHOMN
uHaykuuu. DJ1C naaykuuu. 3akoH
AJIEKTPOMATrHUTHOW WHIYKITHH
®Dapanes
7 JlaGopaTtopHast pabota bubnuorexa
«HccnenoBanue siBJIeHUS LHOK
3JIEKTPOMArHUTHON MHYKIIHN) https://m.edsoo.r
u/ff0cal50
8 NunyxtuBHOCTD. SIBNCHUE bubmnoreka
camounaykuuu. 3/C HOK
CaAMOMH/TYKITUH. DHEPTHSI https://m.edsoo.r
MarHUTHOT'O TOJIS KaTYIIKU C TOKOM. u/ff0ca600
DJIEKTPOMArHUTHOE TOJIe
9 TexHu4eckue yCcTporucTBa U X
MPUMEHEHHE: TOCTOSTHHBIE MATHUTHI,
AJIEKTPOMArHUTHI,
AJIEKTPOBUTATEIN, YCKOPUTEIH
9JIeMEHTapHBIX YaCTHII,
WHAYKIIMOHHAS TIeYb
10 | O6o6matonHii ypok «MarHuTHOE bubnuoreka
noJie. JJIEKTpOMarHuTHas HOK
VHTYKIIUS https://m.edsoo.r
u/ffOcab82
11 | KonTponbHas paboTa no teme bubnuoreka
«MarauTHoe 1one. 1HOK
DJIeKTPOMArHUTHAS HHIYKIIHSD) https://m.edsoo.r
u/ffOcad58
12 | CBoOOTHBIC MEXaHHUCCKHE bubnuoteka
Kosiebanus. ['apMoHnYeckue HOK
KoJsicOaHus. Y paBHEHHE https://m.edsoo.r
rapMOHUYECKUX KOJIeOaHU. u/ffOcaf06
[IpeBpanieHue 3Hepruu
13 | JIabopartopHas pabota

«Hccnenosanue 3aBUCUMOCTH
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nepuoJia MajbIX KoueOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M Macchl
rpy3a»

14 | KonebarenbHbII KOHTYP. bubnuoteka
CBoOOHBIC AJIEKTPOMArHUTHBIC HOK
KOJIEOAHUS B UACATHHOM https://m.edsoo.r
KoJieOaTeIbHOM KOHTYpE. AHAJIOTHUS u/ff0ch820
MEX/Ty MEXaHHYECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

15 | ®opmyna Tomcona. 3akoH bubnuoteka
COXPAaHEHUS DHEPIUH B UACAIBHOM HOK
K0JIe0aTeIbHOM KOHTYPE https://m.edsoo.r

u/ffOch9c4

16 | IlpencraBieHue o 3aTyXarOIIUX Bbubnuoreka
KosieOaHusX. BeiHy X 1eHHbIE HOK
MEXaHHYECKUE KOJICOaHHSI. https://m.edsoo.r
Pe3onanc. BeinyK/1eHHbIC u/ffOcbb86
JIEKTPOMAarHUTHBIE KOJIeOaHHs

17 | IlepemeHHBIH TOK. bubnmnoreka
CuHycouanbHbI IEPEMEHHBIN TOK. LHOK
MOIIIHOCTh IEPEMEHHOTO TOKA. https://m.edsoo.r
AMIUTUTYTHOE U ICHCTBYIOIICE u/ffOcbd34
3HAYCHUE CHJIBI TOKA U HAIIPSDKEHHSI

18 | Tpaunchopmarop. [TpousBoacTso,
nepeaaya u norpediieHue
IIEKTPUYECKON SHEPTHU

19 | Yerpo#icTBO M MpaKTHYECKOE bubnmnoreka
IIPUMEHEHHUE DIIEKTPUIECKOTIO HOK
3BOHKa, TeHepaTopa MepeMeHHOT0 https://m.edsoo.r
TOKa, JIMHUH dJIeKTpornepeaay u/ff0cc324

20 | Dkosloru4ecKkue pucku npu
IIPOM3BOJICTBE IEKTPOIHEPTHUH.

Kynbrypa ucnosnb3oBanus
3JIEKTPOIHEPTUU B OBCETHEBHOM
KHU3HH

21 | MexaHMYeCKHE BOJIHBI, yCIOBHUS bubnuoreka
pactpoctpanenus. Ilepuon. HOK
CKOpPOCTh pacrpoCTpaHSHHs U https://m.edsoo.r
JUTMHA BOJHEL. [lonepeunsie u u/ffOccab4
TIPOJIOJIBHBIC BOJTHBI

22 | 3Byk. CxopocTb 3ByKa. ' poMKOCTh bubnuotexa
3ByKa. BeicoTa ToHa. TemOp 3ByKa HOK

https://m.edsoo.r
u/ffOcccOc

23 | DIeKTpOMarHuTHbIE BOJHBI, UX bubnuotexa
CBOMCTBA U cKopocTs. [Ikama HOK
9JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.r

u/ffoccfe0

24 | IIpuHIUIBI PaTUOCBSI3U U
TeJNeBUICHUA. Pa3BuTHE CpencTB
cBsizu. Panmonokanus

25 | KontponpHas padota «Konebanus u bubnuoreka
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BOJIHBI» 1HOK
https://m.edsoo.r
u/ffOcc6f8

26 | [IpsmosiHEHOE pacpocTpaHEeHHE bubnuoteka

CBETa B OJHOPOJHOMU Cpejie. HOK

ToveuHslii KICTOYHHUK cBeTa. JIyu https://m.edsoo.r

cBera u/ff0cd350

27 | OrpaxxeHue cBeTa. 3aKOHBI bubnuoteka
oTpaxkeHus csera. [loctpoeHue HOK

N300paKeHHIA B IUIOCKOM 3€pKajie https://m.edsoo.r
u/ffOcd4e0

28 | Ilpenomnenue crera. [losHoe bubnuoteka

BHYTpPEHHEE OTPAKEHUE. HOK

[IpeaenbHBIiA IO MOJHOTO https://m.edsoo.r

BHYTPEHHETO OTPaKCHHSI u/ff0cd7f6

29 | JIaboparopnas pabota «3mepenue bubnuoreka

[10Ka3arelis MPEJIOMIICHUS CTEKIIa» HOK
https://m.edsoo.r
u/ffOcd67a

30 | JIunzel. [Toctpoenue n3odpaxeHui bubnuoreka

B 1uH3e. PopMysia TOHKOW JIMH3BIL. HOK

VYBeauueHue JIMH3bI https://m.edsoo.r
u/ffOcddle

31 | JIabopatopHas pabora
«HccnenoBanue CBONCTB
U300paKEHUI B JIMH33X»

32 | Hucnepcus cBeta. ClI0KHBIN COCTaB

6enoro csera. L{Bet. JTabopaTopHas

pabota «HabmroneHue nucnepcuu

CBETa»

33 | Unrepdepenunus creta. Audpaxmus bubnuotexa
cBeta. JludpakunoHnHas pemeTka HOK

https://m.edsoo.r
u/ffOced22

34 | IlonepeyHOCTh CBETOBBIX BOJIH. bubnuotexa

[longpuzanus cera HOK
https://m.edsoo.r
u/ffocf02e

35 | Ontuyeckue npubOpHI U yCTPOHCTBA
U YCJIOBHSI UX 0€3011aCHOTO
MPUMEHEHUS

36 | ['paHUIIBI MPUMEHHUMOCTH bubnuoteka

KJIaCCUUECKON MEXaHUKH. 1HOK

[MocTynathl crielUanbHON TEOPUH https://m.edsoo.r

OTHOCUTEIIbHOCTH u/ff0cf862

37 | OTHOCHTETHLHOCTD bubnuoteka

OJIHOBPEMEHHOCTHU. 3aMeJIeHHE HOK

BPEMEHHU M COKPAICHUE JTUHBI https://m.edsoo.r
u/ffOcfad2

38 | DHeprus u UMITYJIbC bubnuoteka
pENATUBUCTCKON YacTullpl. CBs3b HOK

MAaccChI C 3H€pFH€I71 1 UMITYJIbCOM.

https://m.edsoo.r
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OHeprus NoKost

u/ffOcfc68

39 | KonTponbHas pabora «OnTuka. bubnuoteka
OCHOBBI CHIEITUATBHON TEOPUHU HOK
OTHOCHTEJIBHOCTHY https://m.edsoo.r

u/ff0cf6fo

40 | ®otonsl. opmyina [Inanka. bubnuoteka
DHeprust 1 UMITyJIbe GOTOHA HOK

https://m.edsoo.r
u/ffOcfel6

41 | OTKpBITHE U UCCIICIOBAHUE Bbubnuoreka
dororddekra. OnbiTer A. T HOK
CroneToBa https://m.edsoo.r

u/ffOcffc4

42 | 3akonsl pororddexra. YpaBHEeHHE bubnuoteka
OiiamreitHa st porodaddexra. HOK
«KpacHas rpanuna» Gorosrpdexra https://m.edsoo.r

u/ff0d015e

43 | NaBnenue ceera. Onwitel I1. H. bubnuoreka
JleGeneBa. XumMuueckoe AeicTBUE LHOK
cBeTa https://m.edsoo.r

u/ff0d04a6

44 | TexHu4eckue yCTpoiicTBa U
MPAKTHYECKOE TIPUMCHEHUE!
dboTo31eMEHT, POTOIATUHK,

COJTHEYHas OaTapesi, CBETOUO]T

45 | Pemenue 3aa4 no temMe «JIE€MEHTHI bubnuorexa

KBAHTOBOW ONTHUKW HOK
https://m.edsoo.r
u/ff0d0302

46 | Mogens atoma TomcoHa. ONBITHI bubnuoTteka
Pesepdopna o paccesuuro a- HOK
gacTuil. [ImaneTapHas Mojenb aToma https://m.edsoo.r

u/ff0d091a

47 | Iloctynatsl bopa bubnuoreka

HOK
https://m.edsoo.r
u/ff0dOafa

48 | M3nydenne u noriomnieHne GOTOHOB bubnuoTteka
IIPY [IEPEXOJIE aTOMA C OJJTHOTO HOK
YPOBHSI SHEPTHH Ha Ipyroit. Busl https://m.edsoo.r
CIIEKTPOB u/ff0dOafa

49 | BomHOBBIE CBOMCTBA YacTHI. BOTHBI bubnuoteka
ne bpoins. KopnyckynspHo- HOK
BOJIHOBOH Jiyanu3M. CIIOHTaHHOE U https://m.edsoo.r
BBIHY>KJICHHOE U3JTyYeHHE u/ff0d0ca8

50 | OTkphITHE PaIMOAKTUBHOCTH. bubnuoteka
OmnwiTel Peszepdopaa mo HOK
OIPEJICTICHUIO COCTaBa https://m.edsoo.r
PaIMOAKTUBHOTO M3JTyUEHHSI u/ff0d0fd2

51 | CgoiictBa anbda-, 6eTa-, raMma-

N3JIYyYCHUH. Bnusuue
PAAVOAKTUBHOCTH Ha KHMBBIC
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OpraHU3MBbI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacmar.
DIIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMma-u3nyyenue

bubnuoteka
LHOK
https://m.edsoo.r
u/ff0d1162

53

OHeprus CBA3U HYKIOHOB B SIIpE.
Snepubie peakuuu. A nepHbii
peakrop. IIpoGiemMsbl, NEpCIEKTHBHI,
HKOJIOTUYECKUE ACIIEKThI AIEPHOMN
JHEPreTUKU

bubnmoreka
LHOK
https://m.edsoo.r
u/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PErUCTpALINH 3JIEMEHTAPHBIX
yactull. Kpyriblii cron
«DyH1TaMEHTAJIbHbIE
B3auMoiericTBusl. EquHCcTBO
(bU3NIECKOil KAPTHHBI MUPaY»

Bubmnoreka
HOK
https://m.edsoo.r
u/ff0d0e38

55

Bun 3Bé3ngnoro Heba. Co3Be3nus,
SApPKUE 3BE3/bI, INIAHETBI, UX
BuauMoe aBmxeHue. ConHeuHas
cHCTEMAa

56

Comnure. ConaeuHas akTUBHOCTD.
Wcrounuk sHepruu CosiHua U 3BE311

57

3BE31bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI TTIABHON
MIOCJIeIOBATEIbHOCTU. BHyTpeHHee
ctpoenue 38&311. COBpeMEHHbIE
MPEJICTABICHUS O TIPOUCXOXKICHUU U
spomroruu CoHIa U 3BE3]

58

Muneunsiii [IyTe — Hama
Tl'amaktuka. [TonoxxeHue u ABUKEHHUE
Comana B [Namaktuke. ["amakTuKy.
YEpHble ABIPBI B sIpax rajJakTHK

59

Bcenennas. Paz0Oeranue rajakTuHK.
Teopus bosbioro B3peiBa.
PenukroBoe nznydeHue.
MeTtaranakTuka

60

Hepemennsie nmpo6iembl
aCTPOHOMHUHU

61

KontponbHas paboTa «51eMEeHTHI
ACTPOHOMHUU U acCTPOPUIUKI»

62

O6o06matomuii ypok. Pons dhuszuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJOTHYECKOM, COIUAIBHON U
ITUYECKOH cdepax AeaTeTbHOCTH
YyeJloBeKa

63

O6o6marmuii ypok. Pois 1 Mmecto
(GU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

Ob6o6maromuit ypok. Posb
dbuznyeckoil Teopuu B



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

(dbopMUPOBAHUU TIPEJICTABICHUIN O
(bU3UYECKON KapTHHE MUpPA

65 | O6oOmarommii ypok. Mecto 1
(U3NIECKOi KapTHHBI MUPA B
00I1eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEJCTABICHUN O TPUPOJIE

66 | PesepBHBIi ypoK. MarHuTHoe moJie. 1
DNeKTPOMAarHUTHASE MHYKITHS
67 | PesepubIii ypok. OnTrka. OCHOBBI 1
CIIELUAJILHON TEOpUHU
OTHOCUTEJIbHOCTH
68 | Pesepnsiii ypok. KBantoBas ¢usuka. 1 bubnmoreka
DJIeMEHTBI aCTPOHOMUH U HOK
acTpoU3MKH https://m.edsoo.r
u/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME

YUYEBHO-METO/IMYECKOE OBECIIEUEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JUIS VUEHUKA

1. ®wusuka.l0 kmacc:yue6. s obieoOpa3oBat.opranu3aiuii: 6a3oBbiit ypoBens / I'.51. Msikuies, b.b.
Byxosues, H.H. Corckwii ; mox pea. H.A. ITapdenTreBoit. — 4-¢ u3a. — M.: IIpocsemenne, 2018. —
416 c..un. — (Knaccuueckuii Kypc).

2. ®wmswka.ll xmace: yue6. s obmeodpa3zoBaT.opranu3anmii: 6a30Beiid ypoBeHb / .51, Mskuies,
b.b. ByxoBues, M.B. Hapyrus ; noxa pen. H.A. [lapdentneBoii. — 5-e uza. — M.: [Ipocsemienue,
2018. — 432 c.: [4] 1. un. — (Kimaccuueckuit Kypce).

3. Coopnuk 3ama4 no pusuke. 10 — 11 xaccsl: mocobue i 0011e00pa3z0BaTENbHBIX YUPEIKICHHIN:
6a3oBbiii 1 podunbHbIl ypoBHU/ H.A. TlapdentseBa. — 3-e uzn. — M.: IIpocsemenue, 2010. — 206
c.: un. — (Knmaccuueckuit kypc).

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

1. ®epepanbHbIil TOCYIaPCTBEHHBIN 00pa30BaTEIbHBIA CTAHIAPT CPEIHETO
(momHOTO) O0IIIETO 0OpazoBanus. Crapiras mkosa. 10-11 kimaccel. - YTBepKIeH
npuka3zom Ne 413 MunoOpuayku Poccun.

2. ®wusuka.l0 knacc:yue6. [Ina obmeodpasoBar.opranu3zanuii: 6a3osslil yposens / I'. 5. Msxkumes, b.b.
Bbyxosues, H.H. Cotckuii ; nox pea. H.A. IlapdentbeBoii. — 4-e uza. — M.: Ilpocsemienue, 2018. —
416 c..:un. — (Knaccuueckuii Kypc).

3. ®wusuka.ll kiacc: yueb. s obmeoOpa3oBaT.opranu3anuii: 6a3oBelii yposens / I'.5. Mskuies,
b.b. ByxoBues, M.B. Hapyrus ; noxa pea. H.A. [lappentseBoii. — 5-e uza. — M.: Ilpocsenienue,
2018. — 432 c.: [4] n. nn. — (Knaccuueckuii Kypc).


https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

Coopnuk 3amad o ¢usuke. 10 — 11 kmaccwl: mocodue st 0011e00pa30BaTEIbHBIX YUPEIKICHUMN:
0a3zoBbiii 1 mpodmibHbI ypoBHH/ H.A. TlapdentrseBa. — 3-e¢ uzn. — M.: [Ipocsemenue, 2010. — 206
c.: ui. — (Knaccuueckuit kype).

®usnka. 3agaunuk. 10—11 xi.: mocobue st odieodpazosar. yupexxaennii / A.Il. PeiMkeBuy. —
M.: JIpoda, 2015.

Co6opnuk 3amau o pusuke: 10—11 kmaccer / O.U. I'pomneBa. — M.: M3narenscTBo "Dk3amen”,
2015.

TemaTndeckre KOHTPOJIBHBIC U CAMOCTOATENbHBIE paboThI 1o ¢usuke. 10 kimace / O.U. I'pomuesa.
— M.: U3pgarenscTBO "DOK3amen", 2012.

Tematuueckre KOHTPOJIBHBIE U CAMOCTOSTENbHBIE paboThl 1o gusuke. 11 kmace / O.U. 'pomiiesa.
— M.: U3parenscTBO "DK3amen", 2012.

KavectBennsie 3a1aun 1o ¢usuke B cpeaneii mxosie. [locodue msa yunreneit / M.E. TynpunHCKHIA.
— M.: Ilpocsemienue, 1972.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1
2
3
4.
5.
6
7
8
9

10,
11.
12.
13.
14.
15.
16.

17.

18.

19.

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHU»

http://nsportal.ru - conmanpHas ceTh pabOTHUKOB 0Opa30BaHM.

http://markx.narod.ru/pic/ - ¢pu3uka B 1mKoe.

http://festival. 1september.ru/articles/ - ¢pecruBans negarorndeckux uaeit « OTKPHITHII yPOK».

http://www.fizika.ru/ - caiit ans yauteneir GU3UKH U UX YUCHUKOB.
http://www.physics.ru/ - maTepuaiisl 1Mo GusmKe.
www.ege.edu.ru - uadopmarnronssiii mopran EI'D.
http://school — collection.edu.ru/ - equnas komnekius IIOPoB
https://eobraz.ru/roroBsie-padoune-IporpaMMbI-10-HOBOMY-b/
https://myotveti.ru/dusnka-10-11-kmacc-padoyag-nporpamma-2023-2024-yue/
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-
uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
Enunas komnexius nu@poBbIx 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30
OtkpsiTas Qpusnka
http://www.physics.ru/courses/op25part2/design/index.htm
I"azera «1 ceHTAOps»: MaTepHaibl O QU3KKE
http://1september.ru/
dectuBann InegarorndycCKux Hﬂeﬁ ((OTKpLITBIfI YPOK»
http://festival.1september.ru/
dusnka.ru
http://www.fizika.ru
KM-mikoma
http://www.km-school.ru/
DNEeKTPOHHBINA yuyeOHUK

http://www.physbook.ru/
Camas 6omb11as aekTpoHHas Oubnuorteka Pynera. [lonck KHUT U KypHAJIOB
http://bookfi.org/



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
http://www.ege.edu.ru/
https://eobraz.ru/готовые-рабочие-программы-по-новому-ф/
https://myotveti.ru/физика-10-11-класс-рабочая-программа-2023-2024-уче/
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.physics.ru/courses/op25part2/design/index.htm
http://1september.ru/
http://festival.1september.ru/
http://www.fizika.ru/
http://www.km-school.ru/
http://www.physbook.ru/
http://bookfi.org/

