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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (usuke 0a30BOro ypoBHS Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHHsl pa3paboTaHa Ha OCHOBE TOJOXXKEHUH U TpeOOBaHWIl K pe3ynbTaraM
OCBOEHHMSI OCHOBHOW 00pa3oBaTenbHOM nporpaMmmsl, peactaBieHHbix B GI'OC COO, a
Takke c ydétoM eaepanbHOH pabouell HporpaMMbl BOCHUTAHHUS WU KOHIECHIHH
npenojaBanusi ydyeOHoro mnpeamera «®Pusnka» B 00pa30BaTeIbHBIX OPraHU3aUAX
Poccuiickoii @eaepannn, pean3yroX OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI.

Copepxanne TmporpaMMmbl 1O  (u3MKe HampaBieHO Ha (HOpPMHUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa odyyatomuxcs 10—11 kmaccoB nmpu 00ydeHUuu ux
¢uszuke Ha 0a30BOM YypOBHE HA OCHOBE CHCTEMHO-JIESATEIbHOCTHOIO TMOJXO0/a.
[Iporpamma no ¢usuke cootBeTcTBYeT TpeboBanusM PI'OC COO k miaaHUpyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W METallpeAMETHBIM pe3yjibTaTaM OOy4YeHHs, a TaKxkKe
YUUTHIBAET HEOOXOIMMOCTh pealM3allid MEXKIPEAMETHBIX CBA3e (PU3UKU C
€CTECTBEHHO-HAYYHbIMU Y4Y€OHBIMH MNpeaMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE
LEeJIU M3Y4YeHHs] (PU3UKM Ha YpPOBHE CpEAHEro oOIiero oOpa3zoBaHUs, IUIAHUPYEMbIE
pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTMYHOCTHBIE, METAIIPEIMETHBIE, TPEIMETHBIE (Ha
0a30BOM YpOBHE).

[Iporpamma no ¢pu3MKe BKIIOYAECT:

e IUIAHUPYEMBbIE PE3yIbTaThl OCBOECHUS Kypca (PU3UKK HAa 0a30BOM YPOBHE, B TOM

quClie IPEIMETHBIE PE3YIbTAThI 10 TOAaM 00YUYEeHHUS;

e conepkaHue yuyeOHoro npenmMera «Puznka» 1mo rojgaM o0yueHusl.

du3nKa Kak HayKa O HamOoJiee OOIIMX 3aKOHAX MPUPOJbI, BBICTYIAs B KaueCTBE
y4eOHOIro mpeaMera B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHUU 00
okpyxatomeM Mupe. [KonmpHBII Kypc (QU3MKHM — CHCTEMOOOpAa3yIOMMi st
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIe)KAT B
OCHOBE TIPOIIECCOB U SIBJICHUN, H3yYaeMbIX XUMHEH, Owmosioruei, Qusnueckom
reorpagueil U acrpoHomuel. VMcnosnb30BaHME W aKTUBHOE NPUMEHEHUE (PU3NYECKUX
3HAHUI OmpenenseT XapakTep M pa3BUTHE pPa3HOOOpa3HbIX TEXHOJOTHd B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJIYy4EHHS HOBBIX MaTe€pUaloB C
3aJlaHHBIMUA CBOMCTBAMHU U Jpyrux. M3yueHue (PU3UKM BHOCHUT OCHOBHOM BKJIaJ B
(opMHpOBaHKE €CTECTBEHHO-HAYUYHON KaPTUHBI MUpPA 00yYaromuxcs, B GOpMUpPOBaHHE
YMEHUU NPUMEHSITh HAYYHBIA METOJ MO3HAHUSA TPHU BBIIOJIHEHHMH UMHU Y4YEOHBIX
HCCIIETOBAHU.

B ocHOBY kypca pusmku 11 ypOBHS CpPeIHETO OO0IIero oO0pa3oBaHMS IOJIOKEH
PAI UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3leioB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DH3HKHU.

Hoes eenepanusayuu. B cooTBeTCTBUM C HEM MaTepuan Kypca Gu3nku oObeAMHEH
BOKpYr (Qu3nyeckux Teopuid. Bemgymmum B Kypce sBusercs (HOpMHUpPOBaHUE
NPEICTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEILIECTBE U IOJIE.



Hoes eymanumapuzayuu. EE peanuzanus mpeanojiaraeT HCIOJb30BaHHE
TYMaHUTApHOTO MOTeHIMa a GU3NYECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHS (PUBHUKH
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMU, HPABCTBEHHBIMH MU
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoti nanpasnrennocmu. Kype ¢busuku npesamnonaraeT 3HaKOMCTBO C
IIMPOKUM KPYTOM TEXHMUYECKUX M TEXHOJOTHUECKHUX MPUTIOKEHUN M3YyYECHHBIX TEOpU
Y 3aKOHOB.

Hoesa  skonoeuzayuu  peamusyeTcs  TOCPEACTBOM  BBEIICHUS  DIIEMEHTOB
coJiepKaHUsl, MOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYXIeHHs MpoOiIeM
paIoHaIBHOTO MTPUPOIOTIOIB30BAHMUS U SKOJIOTHUYECKON O€30MaCHOCTH.

Crep>KHEBBIMU JJIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHusi SBISIOTCS  (uznueckue Teopuu ((hopMHUpOBaHHUE TMPEACTABICHUN O
CTPYKTYpe TOCTpOeHHUsl (pU3Mdyeckod Teopuu, posid (PyHIaMEHTAJIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJE, TPAHUIAX MPUMEHUMOCTU
TEOPUH, JIJIsl OMUCAHUS €CTECTBEHHO-HAYYHBIX SBICHUHN U MPOILIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0/A B Kypce (DU3MKU peanu3yercs Npexkae BCEro
3a CYET OpraHu3aluy SKCIEPUMEHTAIbHOM eaTeIbHOCTH oOyuatomuxcs. s 6azoBoro
YpOBHS Kypca (U3MKM — OTO  HUCIOJB30BAHHWE  CUCTEMBI  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1a0OpaTOPHBIX pabOT, KOTOPHIE B MPOrpaMMe T0
(¢u3rKe 00bEeIMHEHBI B OOUINI CIMCOK YYEHUUYECKUX MPAKTUYECKUX paboT. Brinenenue
B YKa3aHHOM II€peuHe JIabOopaTOPHBIX padoOT, MPOBOJUMBIX JJIsi KOHTPOJI U OLIEHKH,
OCYIIECTBIISIETCS YYaCTHUKAMHU 00pa30BaTeIbHOrO MPOLEcca UCXOAS U3 OCOOCHHOCTEN
TUTAHUPOBAHMSI M OCHAIeHHs KabuHeTa Gu3uku. [Ipu aToM obecriednBaeTcsi OBIaJCHHIE
OOy4YaloIMMHUCS YMEHHUSIMH TIPOBOJUTH KOCBEHHBIE W3MEPEHHs, WCCIEIOBaHNUS
3aBHCHUMOCTEHl (U3WYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKE yaEIsSeTCs peUIeHUIO pacYETHBIX U KaUYeCTBEHHBIX 3a1a4. [Ipu
TOM JUIsl PacyE€THBIX 3aJad MPHOPUTETOM SBISIOTCA 3aladdl C SIBHO 3aJaHHOMN
¢usznyeckoil  MOHEIbIO, TO3BOJISIONINE MPUMEHATh  U3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjiena Kypca, Tak U MHTETpUpYs 3HAHUS U3 Pa3HbIX
paznenoB. [ KayeCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3aJaHMsl Ha O0ObICHEHUE
OpOTEKaHUsl (PU3NYECKUX SIBJICHUHM U MPOLIECCOB B OKPYXKAaroIle XKU3HU, TpeOyrolue
BbIOOpa (HhU3HUECKON MOJIENHN I CUTYalluy IPAKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ Tpedoanusimu OI'OC COO k MarepuasbHO-TEXHHUYECKOMY
obecrieueHn0 y4eOHOro mporecca 0a30BbIl ypOoBEHb Kypca (PHU3MKM Ha YpPOBHE
cpeaHero o0uiero oOpa3zoBaHMsl TOJDKEH U3ydaThCs B YCIOBUSIX MPEIMETHOTO KaOMHETa
GU3MKH WM B YCIOBHUSX HWHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB €CTEeCTBEHHO-
Hay4YHOro nukia. B kabuHere (Pu3nku MOMKHO OBITH HEOOXOIUMOE JIabOpaTOPHOE
o0opymoBaHue IS BBIIOJHEHUS YKa3aHHBIX B MPOrpaMMe Mo (PU3MKE YUEHUIECKUX
MPAKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pYyI0BaHuUE.

JlemoHCTpannonHoe o0opyaoBaHue GOPMHUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIBHON TOCTATOYHOCTH W OOECIeYrMBaeT TIOCTAHOBKY IME€PEUHCICHHBIX B



nporpamMMe Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUNA JUIsI HCCIEAOBAHUS H3Y4aeMbIX
SIBJICHUM U TPOIIECCOB, IMIUPUICCKUX U (PYHIaMEHTATbHBIX 3aKOHOB, HX TEXHUYECKUX
IIPUMEHEHHUM.

JlabopaTopHoe oOopyAoBaHME I YYCHUYECKUX TMPAKTHUYECKUX  paldoOT
dbopmMupyeTcsi B BUJIe€ TEMAaTHYECKUX KOMIUIEKTOB U 00ECIEYUBAETCA B pacu€Te OJHOTO
KOMIUIEKTa Ha JBYX OOydammmxca. TeMaTHdyecKue KOMILIEKTBl Ja0opaTOPHOTO
000pyOBaHUsI JOJDKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM  HCIOJIb30BaHUU
aHAJIOrOBBIX U IIU(GPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM
B BHJIC ITU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOBaHHE UHTEpPECA U CTPEMIICHHUSI 00YYaIOIMINXCS K HAYYHOMY M3Y4YECHUIO

MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEJCTAaBICHUNA O HAyYHOM METOJE MO3HaHUS M (POPMUPOBAHUE
UCCIIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOIO MHPOBO33PEHHUSA KaK pe3yjbTaTa H3Y4YEHHUS OCHOB
CTPOEHHUA MAaTepuU U PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opMupoBaHUE YMEHHI OOBSICHATH SBIICHUS C HCIOJIb30BAaHUEM (DU3UYECKUX
3HAHUU U HAYYHBIX I0KA3aTEIbCTB;

e (QopMupoBaHUE TIPEACTABICHUM O poNd (PUIUKU JUISI PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHrne 3TUX 1ejedl 00ecleunBaeTcs pEelICHUEM CIEAYIOMMX 3a7ad B

pouecce U3y4eHHs Kypca GU3MKHU Ha YPOBHE CPEAHETo 00111ero o0pa3oBaHUs:

e IPUOOpETEHUE CHUCTEMBbl 3HAHUH 00 OOHMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKJIOYAA  MEXAHHKY, MOJIEKYJSAPHYIO  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY U 3JIEMEHTHI aCTPOPU3UKHU;

e (opMupoBaHuE yMEHUI NPUMEHSATH TEOPETHUUECKHE 3HAHUSA NJIs1 OOBSICHEHUS
bu3HUecKuX SBICHUN B MPUPOJIC U ISl MPUHATUS MPAKTUYECKUX PEIICHUN B
IIOBCEIHEBHOM KM3HU;

e OCBOEHHME CMOCOOOB PEIICHHs Pa3IUYHbIX 33/1a4 C SBHO 33JaHHOU (pu3myeckoit
MOJEJIbIO, 33/1a4, MOAPa3yMEBAOIINX CAMOCTOATEIbHOE CO3/1aHne (PU3MUECKOM
MOJEJNH, aICKBATHOMN YCIOBUAM 3a]1a4uu;

e TMOHMMaHHE (UBUYECKUX OCHOB U TMPHUHIIUIOB JECUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHX IPOLECCOB, MX BIMSIHUSA HA OKPYKAOILIYIO
cpeay;

e OBJIAQJICHUE METOJAMH CAMOCTOATENbHOTO IIJIJAHUPOBAHUS W  MPOBEACHUS
(Gu3HUeCKUX DKCIIEPUMEHTOB, aHajdW3a W HMHTEpIpeTanuu HUHPOpMaIUH,
ONpeNEIeHHs JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

e CO3/IaHHUE YCIOBUW JMJIA PA3BUTHUS YMEHUM MPOEKTHO-UCCIEN0BATENbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha wu3yuenne ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE CpEAHEro OOIIero

oOpazoBanusi otBoguTcsi 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11
KJ1acce — 68 4yacoB (2 yaca B HEZIEIIIO).



[Ipemymaraemeiii B mporpamme 10 (U3HKE TMEPEYCHb JIAOOPATOPHBIX U
MPAKTUYECKUX PpaldOT SBISAETCS PEKOMEHIOBAaHHBIM, YyUYWUTEIh JIETIAET BBIOOP
NpOBEICHUS J1a0OpPaTOPHBIX pabOT W OMBITOB € YYETOM  HWHIWBUIYaJbHBIX
0COOCHHOCTEH 00yJarOIMNXCS.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

duznka — Hayka o npupoje. Hayunele MeTOABI MO3HAHUSA OKPYKAKOLIErO MUPA.
Ponp »kcrepuMeHTa W TEOPUM B IIPOLECCE IO3HAHUSA IPUPOJBI. ODKCIEPUMEHT B
dusnke.

MonenupoBanue (GU3NYECKUX SBICHUH U TporeccoB. HayuHbie rumoresbl.
dusuyeckue 3aKOHbl M TEOpUU. ['paHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb u Mecto ¢pu3uku B popMHUpOBaHUM COBPEMEHHOW Hay4YHON KapTHHBI MUpA, B
[IPAKTUYECKON AEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AnHanorosble 1 IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABWKEHHE. OTHOCUTENIBHOCTh MEXAHUYECKOTO  JBHKCHHUS.
Cucrema otcuéra. TpaekTopusi.

Ilepemenienne, CKOpoCcTh (CpefHsiE CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MAaTepUaibHOW TOUYKH, HX TMPOEKIMU HAa OCH CHUCTEMbl KOOpPAHUHAT.
CioxxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBIKeHHe. ['paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI, IIyTU U MEPEMEIICHUS MATEPUAIbHOM
TOYKH OT BPEMEHH.

CBobOosHOE TIafieHue. Y CKOpeHUE CBOOOIHOTO MaiCHUS.

KpuBonuuenHoe asmxeHue. [[BUKeHHE MaTEpUAIIBHOM TOUKU IO OKPYKHOCTH C
MTOCTOSTHHOM IO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOpOCTh. Ilepuoy
1 yactoTa obOpaienus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHuyeckue yCcTpoNCTBA U MPAKTHUYECKOE MPUMEHEHUE: CIUAOMETP, JBUKCHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEPE/Iavu.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCYETA, WLIIOCTPAUs KUHEMATUYECKUX XapaKTEPUCTHUK
JBU>KCHUSL.

[IpeobpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenne paBwkeHUss Tema, OpPOMIEHHOTO TIOM VYIJIOM K TOPU30HTY U
TOPU30HTATBHO.

N3mepenne yckopeHusi CBOOOHOTO MaeHUs.

Hanpapnenue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol



N3yueHne HEpaBHOMEPHOTO JBHXKEHUS C LEJIbI0 ONPEICICHUS MIHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY IYTAMH, HPOWICHHBIMM TEJIOM 34
MOCJIE0BATEIBHBIE PABHBIE POMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBHXKEHUU C
HA4YaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOMN )KUIKOCTH.

N3yuyeHue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocutrenbHOCTH ['anmuiies. IlepBbiid 3akoH Hprotona. MHEpunanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cuil. Bropoit 3akoH HeroToHa st
MaTepuagbHON TOUkU. Tpernit 3aKkoH HproTOHA 111 MAaTEPUATIbHBIX TOYEK.

3akoH BceMupHOTO TAroteHus. Cuna tsokectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buabsl TpeHusi (mokosi, CKoJibkeHus, kadueHusi). Cumna Tpenusa. Cyxoe
TpeHue. Cuiia TpeHUs! CKOJIbKEHUs U cuia TpeHus nokos. Koapduurent tpenus. Cuna
COITPOTHUBIICHUS PU JIBUKCHUU TEJIA B KUIKOCTHU WUJIU rase.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHUJIbl OTHOCUTEIIBHO OCH BpalleHus. [limedo cuibl. YcnoBus paBHOBECHUS
TBEPAOIO Tela.

TexHuueckne yCTpOMCTBA W MNPAKTUYECKOE MPUMEHEHHE: IOJIIUIMHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue MHEPIUN.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMAaLIIH.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUECHUS U CKOJIbKEHUS.

VYcnoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue ABMxKEHUs1 OpyCcKa M0 HAKJIOHHOW MIIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopMarmm.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbe MatepualibHOM TOYKH (Te€ja), CUCTEMbI MaTepHAIbHBIX TOUEK. MMITybe
CUJIbl M M3MEHEHHWE HMITyJIbca Tela. 3aKOH COXPAHEHUs HMIyJibca. PeakTuBHOE
JBUKEHHE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunernueckass sHeprus MaTepuanbHOM TOYKH. Teopema 00 U3MEHEHUU
KUHETUYECKOU IHEPTUU.

[TorenunanbHas 3Heprus. lloreHumanbHas sHEprus ynpyro AedopMHUPOBAHHOM
npyxusbl. [loTeHIManbHas YHEPTHs Teaa BOJU3U NOBEPXHOCTU 3EMIIH.

[loTeHunanbHble U HENMOTEHUUANbHbIE CUIbl. CBs3b PaOOTHl HEMOTEHLUAJIBHBIX
CWJI C H3MEHEHHEM MEXaHWYECKOW SHEPIUH CHCTEMbl Tel. 3aKOH COXPaHEHHS
MEXaHUYECKON IHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuUecKkue yCTpPOMCTBA M NPAKTUYECKOE IIPUMEHEHHWE: BOJIOMET, KOIED,
MPY>KWHHBIN TUCTOJIET, IBMOKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHs UMITYJIbCA.

PeakTuBHOE NBMKECHHUE.

[lepexon moTeHMAIbHON PHEPTUH B KHHETUUECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomut

N3yuyenue aOCOJIIOTHO HEYNPYroro ynaapa ¢ IOMOIIbIO JBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CHJIBI C U3MEHEHUEM MEXaHWYECKOM PHEpPruu Teja
Ha [IpUMeEpe PaCTIKEHUs PE3UHOBOIO JKI'yTa.

Pa3znes 3. MousiekyasipHas pu3NKa U TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJOKEHUA MOJICKYJISIPHO-KUHETUYECKOW TEOPUU U HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe gBuwxkenue. Jubdysus. Xapakrep IBUKEHUA WU
B3aUMOJICMCTBUSI YACTHUI] BellecTBa. MOJEnn CTPOEHHUS ra30B, KUJIKOCTEU U TBEPIBIX
Tel U OOBSACHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHUX Mojeneil. Macca u pasmepsl
mounekyn. KonnuectBo BemectBa. [loctosiHHass ABorapo.

TerioBoe paBHOBecue. Temmeparypa u €€ wusmepenue. lllkanma Ttemmeparyp
Llenbcus.

Mopens uaeanbHOro raza. OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-KHHETUYECKOU
TEOPUU UACATBHOTO ra3a. AOCOIOTHAS TeMIIepaTypa Kak Mepa CpeIHe KMHETUYECKOU
SHEPruM TEIUIOBOTO ABMXKEHUs 4acTtull ra3a. Illkama temneparyp KenbBuna. I'azoBbie
3aKOHbl. YpaBHeHUMe MeHnneneeBa—Knaneiipona. 3akon JlanpToHa. M3omporecchl B
UJealbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npencrabiieHue
M30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa M MPaKTHYECKOE MPUMEHEHUE: TEPMOMETP, bapoMeTp.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BEIIeCTBa, PoTorpaduu MoJeKyl
OPTraHUYECKUX COCIUHECHUMN.

OmnbiTel 10 MU Gy3UN KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mopaens onbita [TepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUSI.



Mopaeinb, WUTIOCTpUpYIOLIas IPUPOAY AABICHUS I'a3a HAa CTEHKU COCYa.

OneITel, WUIIOCTPUPYIOLME  YPaBHEHHE  COCTOSIHUSA ~ HMACAIBHOIO  rasa,
U30IIPOLIECCHI.

Vuenuyeckuii sxcnepumenm, nabopamopusvie pabomul

Omnpenenenre Macchl BO3/1yXa B KJIIACCHOM KOMHATe Ha OCHOBE M3MeEpEeHUil o0bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnegoBanue 3aBUCHMOCTH MEXIY MapaMeTpaMU COCTOSIHHUSI Pa3peXEHHOro
rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmonuHamuueckass cucTteMa. BHYTpeHHsIi DJHeprus TEpPMOAMHAMUYECKOU
CUCTEMBI M crHocoObl €€ u3MeHeHusa. KommyecTBO TemioTel U pabora. BHyTpeHHsA
SHEPrus OJTHOATOMHOTIO WAEAJBHOIrO Ta3a. Buipl Tersonepenadn: TEMIONPOBOIHOCTD,
KOHBEKIYS, N3JIy4CHHE. Y IeJIbHAs TEINIOEMKOCTD BellecTBa. KommuecTBO TEIIoTh IIpU
TEeIIonepeaaye.

[lonsitTue 00 anmabatHoM mpouecce. llepBblii  3aKOH  TEPMOJIMHAMUKH.
[IpuMeHeHne mnepBOro 3aKkoHa TEPMOAMHAMHUKHA K wu3ompoueccaMm. ['paduueckas
UHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoguHamMuku. HeoOpaTtuMocTh MpoiieccoB B MPUPOJIE.

TennoBele MammHbl. [IpuHIUNBEL neHdCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBanus
SHEPrUd B TEIUIOBBIX MamMHaX. Koa(p(UIHMEHT MoNe3HOro AeUCTBUS TEIIOBOMI
MamuHbl. [ukn KapHo u ero xko3(p(UIMEHT MOJE3HOro AEHCTBUA. DKOJIOTHYECKUE
po0JIEMBbI TEIII0IHEPTETUKH.

TexHHUecKue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHUE: IBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOU XOJIOAWIbHUK, KOHAULIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEN 3HEpruu Teja MPU COBEPILICHUH PadOThI: BBUIET MPOOKHU
u3 OYTBUIKM TIOJ ICMCTBUEM CHKATOTO BO3/yXa, HarpeBaHue 3(upa B JIaTyHHOU TpyOKe
nyTéM TpeHus (BUCOAEMOHCTpAIH).

N3meHeHne BHYTpEHHEN dHEpTruu (TeMIiepaTyphl) Tea IpH Terionepeaaye.

OnbIT o aaAnabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBod TypOWHBI, JABUTATeisi BHYTPEHHETO CropaHUs, PEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcauus. Mcnmapenue u kumneHue. AOCONMIOTHAs U
OTHOCUTENbHAS BJIIAJKHOCTh BO3ayxa. HaceumenHeln mnap. YaensHas TewioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPhl KUTIEHUS OT 1aBJICHHUS.

TBépnoe Teno. Kpucramnuueckue u amopduble Tena. AHU30TPOIHUS CBOWCTB
kpuctamioB. JKugkue kpuctaisl. CoBpeMeHHble Marepuaibl. [lnaBneHue wu
KpucCTaJIM3anus. Y ienbHast Teriora miasieHus. Cyonumanms.

YpaBHEHHUE TEIJIOBOTO OajaHca.



TexHuyeckne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU TOJYYEHUS COBPEMEHHBIX MAaTEPHUAIIOB, B TOM
YHCJIe HAHOMATEPHUaoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCcTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHU>KEHHOM JTaBJICHUMU.

CnocoObl U3MEPEeHUs BIAXKHOCTH.

Habmronenue HarpeBaHus M MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMOHCTpalusi KpUuCTaioB.

Vuenuueckuii axcnepumenm, 1abopamopuvle pabomol

N3mMepenre OTHOCUTENBHOW BIAXHOCTH BO3IyXa.

Paznen 4. DjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DJIeKTpU3alus Tel. DNEKTPUYECKUN 3apsan. [[Ba BuAa 3JIEKTPUUECKHUX 3apsiioB.
[IpoBOOHUKY, NUAIIEKTPUKH U MOJYIPOBOJHUKUA. 3AKOH COXPAHEHHUS DJIEKTPUUYECKOIO
3apsza.

BzaumopeiictBue 3apsigoB. 3akoH Kynona. TodedHbId 3NEKTPUYECKUN 3apsl.
Onektpuueckoe  mone.  Hanpsok€HHocTh  snexktpuueckoro  mons.  IIpuHnum
CYyHEPHO3ULIUU IICKTPUUECKUX TTOJIeH. JIMHUM HANPSAKEHHOCTH IEKTPUUECKOTO TIOJISL.

PabGoTta cun snextpocrarnueckoro moss. [lotenmuan. Pa3sHOCTh MOTEHIIMAIOB.
[IpOoBOOHUKM ¥ JUARJEKTPUKKA B AJIEKTPOCTATUYECKOM IMoje. JludnekTpuueckas
MIPOHUIIAEMOCTb.

DNeKTpoE€MKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuyeckne yCTpPOWCTBA M  MPAKTUYECKOE MPUMEHEHHME:  BJIEKTPOCKOTI,
ANEKTPOMETP,  DJEKTpOCTaTHUeCKas  3alluTa, 3a3eMJICHHE  DJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOTIMPOBAJIbHBIN anmnapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKII IEUCTBUS AJIEKTPOMETPA.

B3aumopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[TpoBOHUKH B AIIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3AEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTU IIOCKOIO0 KOHAEHCATOpa OT IUIONIAJAM IUIACTHH,
PACCTOSIHUS MEXIy HUMHU U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3Mmepenne 31eKTpoEMKOCTH KOHJIEHCAaTOopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUIECKOTO TOKa. McTouHuKH
Toka. Cuna Toka. [loCTOSTHHBIN TOK.



Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DNEKTPUYECKOE  CONPOTUBJIEHUE.  YIEIBbHOE  CONPOTHBJIEHUE  BELIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabota BIIEKTPUUECKOTO TOKa. 3akoH Jxoyna—Jlenna. MOIIHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTpoABMKYLIAsl CHJIa U BHYTPEHHEE CONPOTUBJIECHUE MCTOYHHMKA TOKA. 3aKOH
OmMa ni71s1 IoTHOM (3aMKHYTOM) anekTpuueckoi nenu. KopoTkoe 3aMmbikaHue.

DJIEKTPOHHAs! MPOBOAUMOCTH TBEPABIX METAJIOB. 3aBUCUMOCTbH COIPOTUBIICHUS
METAIJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DNeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonynpoBogHuku. CoOCTBEHHAs U MPUMECHAs POBOAUMOCTD IMOJTYIPOBOJIHHUKOB.
CoiicTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTpUYECKU  TOK B pacTBOpax W paciylaBaX  AJIEKTPOJIMUTOB.
DNEKTPOIINTHYECKAS TUCCOUALUS. DIEKTPOIIN3.

DJIEKTpUYECKHNA TOK B ra3zax. CaMOCTOATENBbHBIA U HECAMOCTOSATEIIBHBIA pa3psl.
Monnus. [1nma3ma.

TexHnuecKue yCTpOKWCTBa U NPAKTUYECKOE NPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UICTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHble TPUOOPHI, AIEKTPOOCBETUTEIbHbBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHMS, BAKYyMHBIM [UOJ, TEPMHUCTOPHl U
(oTOpE3UCTOPHI, NOTYIPOBOJHUKOBBIN AHO/I, FaJbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh  CONPOTHUBIICHUS LHWJIUHIAPUYECKUX IPOBOJAHUKOB OT JJIMHBI,
IJIOIIA/IA MOTIEPEYHOTO CEUYCHHS M MaTepuaa.

CmenmanHOe COeIMHEHUE ITPOBOAHUKOB.

[Ipamoe  wm3MepeHue  DNEKTPOABMKYWIEH cuibl. KoOpoTkoe — 3aMblKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH CONPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3IyXaA.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne HHEKTPOABMKYIIEM CHIIBI HMCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONIPOTHUBJIECHUS.

Habmronenue ammekTpoimsa.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Kiacce oCyliecTBIsSETCs ¢ yUETOM
coJiepKaTeNIbHbIX MEXKITPEJAMETHBIX CBSI3€l C KypcaMu MaTeMaTHKU, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHUH.

Meowcnpeomemnvie nowsamusi, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAyYHOIO
MO3HAHUS: SIBJICHHUE, HAyYHBIH (PakT, runoresa, (pu3nueckas BEITUYHMHA, 3aKOH, TEOPHs,
Ha0JI0/IeHNE, SKCIIEPUMEHT, MOJICJIUPOBAHUE, MOJIENb, U3MEPEHUE.



Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHUH, JUHEWHas (yHKIusA, mapadona,
runep6osa, X rpapuKyd U CBOWCTBA, TPUTOHOMETPHUUECKHE (PYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HX
IPOEKIHUH HA OCH KOOPJUHAT, CJI0)KEHUE BEKTOPOB.

buonocusa: mexanwdeckoe IBWKEHUWE B KUBOM mnpupone, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OpPraHU3MOB (BHIbI TEIJIONEpENayl, TEIJIOBOE pPaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumusi: DTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, TEIJIOBBIE CBOWMCTBA TBEPHABIX TEN, KUIAKOCTEW M Ta3oB,
ANEKTPUYECKUE CBOMCTBA METAJIIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FaIbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JABMKEHUI C HCIOJb30BAHHUEM MEXAHU3MOB, YUET
TPEHUsS B TEXHUKE, MOJIIUIIHUKH, WCIOJIb30BAaHUE 3aKOHA COXPAHEHHUs HMMITYJIbCa B
TeXHUKe (pakera, BOAOMET W JIpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas
TypOuHa, OBITOBOM  XOJOAWIbHUK, KOHIULUMOHEpP, TEXHOJOTHU  MOJIYYECHUS
COBPEMEHHBIX MAaTEepUajoB, B TOM YHUCJIE€ HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKAsl 3allliTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIH
IOPUHTEP, DBJEKTPOHArpeBaTelbHbIE MPUOOPBI, 3JIEKTPOOCBETUTENIbHBIE IPUOOPHI,
rajbBaHHKA.

11 KIIACC

Pa3znen 4. DjaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

IToctostHHbIE MarHuTHL. B3auMoJelCcTBHE ITOCTOSHHBIX MAarHuTOB. MarHuTHoe
nosne. Bektop MarHUTHOMW WHAYKUUU. [IpyHOMO Cynepno3Wivy MarHUTHBIX TMOJIEH.
JluHnn MarHUTHOM WHAYKUMHM. KapTWHa JWMHUM MarHUTHOM WHIAYKIHMHU —TOJIS
MOCTOSIHHBIX MAarHUTOB.

MarauTtHoe noJsie MpoOBOJHUKA ¢ TOKOM. KapTuHa JIMHUN MHIYKIIMA MarHUTHOTO
NOJsl JJIMHHOIO IIPAMOTO MPOBOJHMKA M 3aMKHYTOI'O KOJBLEBOIO NPOBOJHUKA,
KaTyIKu ¢ TOKoM. OnbIT Dpcrena. BzaumoneicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIpaBJICHUE.

Cuna Jlopenna, €€ MOIylb M HalpaBieHUE. [[BUKEHHE 3apsHKEHHOW YaCTHUIBI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHiia.

SIBiIeHME BIEKTPOMArHUTHOW WUHAYKUUHU. [IOTOK BEKTOpa MarHUTHOU WHIYKIIUU.
DIIEKTPOJABIIKYIIAS CUJIA UHAYKIMU. 3aKOH 3JICKTPOMArHUTHOM UHAYKUIUKU Dapajes.

BuxpeBoe nsnexktpudeckoe 1oje. IJEKTPOABMXKYIIAs CUJIa MWHIYKIUA B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh.  SIBIEHHME  CaMOMHAYKUMH.  OJJEKTPOABMXKYIIAs  cuja
CaMOMHIYKIIUU.

DHEprusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.



TexHHuuecKre yCTpOHWCTBA M MPAKTUUYECKOE MPUMEHEHUE: MOCTOSHHBIE MAarHUTHI,
ANEKTPOMATHUTBI,  3JEKTPOJBUIaTElb,  YCKOPUTEIW  JJIEMEHTApHbIX  YaCTHIL,
WHIYKIMOHHAS NEYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOIO MyYKa MATHUTHBIM MOJIEM.

JIuHMM UHTYKIIUM MarHUTHOTO TOJIS.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHue 3JIEKTPOMAarHUTHOM HHYKLUH.

IIpaBuio Jlenna.

3aBUCHUMOCTh 3JIEKTPOJBWKYILIEH CHJIbI HHAYKIMA OT CKOPOCTH W3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccenenoBanue 1eMCTBUS OCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.

UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

Pasnen S. KosieOanusi m BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUSA

KonebarenbHas cuctema. CBOOOIHbIE MEXaHUUECKUE KoeOanus. ['apmonrueckue
konebanus. Ilepuon, yacrora, aMmuTyaa u ¢asza konedanuil. IIpyXuHHBII MasgTHHK.
MareMaTtuyeckuii MasiTHUK. YpaBHEHUE rapMOHMUYecKHX KosieOanuid. I[IpeBparienue
SHEPrUM NMPU TAPMOHUYECKUX KOJIEOAHUSX.

KonebGarenbupiii  koHTyp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KoOJieOaHUS B
UJeaNbHOM  KOJEOATeIbHOM KOHType. AHaJIorus MexXAy MEXaHUYeCKUMU U
ANIEKTPOMATrHUTHBIMU Kojebanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHUsI SHEPTUU B
U/ICaJIbHOM KOJIe0aTeIbHOM KOHTYPE.

[IpencraBienre o 3aTyxaloUMX KoyieOaHUsIX. BBIHYXIIEHHbIE MEXaHUYECKHUE
KoJjebanus. Pezonanc. BeIHyXI€HHbIE 3JIEKTPOMarHUTHbIE KOJIEOaHUsI.

IIepemennsiil Tok. CHHYCOUIAIBHBIA IEPEMEHHBIA TOK. MOIIHOCTH TEPEMEHHOTO
TOKA. AMIUIMTYTHOE U JEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpanchopmarop. IlpomsBojacTBo, mepegada u TOTPeOJICHHUE DICKTPUUSCKOM
SHEPIrUU. OKOJOTMYECKHE PHUCKH IPU MPOU3BOJACTBE AJEKTpo3Heprun. KynbTypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHU4ecKkue yCTpOMCTBA U MPAKTUYECKOE IIPUMEHEHHUE: IEKTPUIECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTpoIIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJeOaTeNbHON CUCTEMBbl (MPYXUHHBIA WU
MaTEMaTUYECKUN MASITHUK).

Habmronenue 3aryxaromumx KojieOaHUi.



HccnenoBanne CBOWCTB BBIHYXKACHHBIX KOJI€OaHUH.

Ha6nronenue pe3onanca.

CBOOOJHBIE ANEKTPOMArHUTHBIE KOJIeOaHUsI.

OcmwnorpaMMbl  (3aBUCUMOCTH CHJIBI TOKa W HAINpPSDKEHUsT OT BPEMEHH) IS
AJIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3onanc 1mpum  1mocnenoBaTENbHOM — COCNMHEHWMM  PE3UCTOPA,  KATYIIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopneinpb TMHUY 3JIEKTPONEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPUOAA MAJIBIX KOJICOaHHM rpy3a HA HUTH OT JIJTHHBI
HUTHU U MaccChl rpysa.

HccnenoBanue mepeMEHHOr0 TOKa B LENM M3 IOCIEAOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbIE 6OJIHbL

Mexannueckne BOJHBI, YycloBusi pacnpoctpaneHusa. Ilepuon. CkopocTh
pacnpocTpaHeHuss M JJIMHAa BOJIHBL. [lomepeuHble W MOPOAOJBHBIE  BOJIHBIL.
WNuTepdepenus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DONEKTPOMAarHUTHBIE BOJIHBL. YCIIOBHSI H3JIYy4EHUS DJIEKTPOMATrHUTHBIX BOJIH.
B3aumHuas opuenrtauusa BektopoB E, B, V B snexrpomarautHoi BosHe. CBoOiicTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPAKE€HUE, MPEJIOMJIEHUE, NOJspU3alus, IUPpakius,
uHTepdepeHuus. CKopocTb 31EKTPOMAarHUTHBIX BOJIH.

[IIkana 53JIEKTPOMarHUTHBIX BOJH. lIpHMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TENEBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPELBI.

TexHuueckue ycTpoWcTBa M IMPAKTHUYECKOE NPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTBI, YJbTpPa3ByKOBasi JMArHOCTUKA B TEXHHKE MW MEIUUMHE, pajap,
paauonpuEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBYU-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomieecs Tei10 Kak UCTOUHUK 3BYKa.

Habutoienue otpaskeHus: U NpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepennu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habumonienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYIOW U YacTOTOM
KoJie0aHuM.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEJIOMIICHUE,
noJigspu3anus, 1uppakuus, THTEpPepeHIus.

Tema 3. Onmuxa

I'eomerpruueckas ontuka. [IpssMonuHENHOE  pacnpocTpaHeHHWE CBE€Ta B
oaHOpoaHOM cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.



Otpaxenue cBera. 3akoHbl OTpakeHUs cBera. llocTpoenue wn300pakeHUl B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MpeNOMJIEHUS cBeTa. AOCOIOTHBIN MOKa3aTeib
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [lpenenbHbIE yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

Cobuparonye u paccenBaromue JUH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSTHUE U
onTHYecKas cuia TOHKOW JuH3bL [locTpoeHue wu300pakeHHil B coOUparomux Hu
pacceuBaronux JuH3ax. Gopmyna TOHKOM JTMH3BL. YBEeTUYEHHUE, TaBaeMOE JTUH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BomnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HaOMIOACHUST MaKCUMyMOB M MHHHUMYMOB B WHTEP(EPEHIIMOHHOW KapTUHE OT JABYX
cuH(}a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cera. udpakuuonHas pemérka. YciaoBue HaOMIOJICHUS TJIaBHBIX
MaKCHMYMOB MPH MaJICHUU MOHOXPOMATHUUECKOTO CBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: OYKH, JyIa,
doToarnmapaT, MPOCKIIMOHHBIA anmnapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI OITHKA,
nudpakiMOHHAs PEMIETKA, MOISPOU/IL.

Jlemoncmpayuu

[IpssMonMHEHOE  paclIpoCTpaHEHUE, OTPAKEHHE M MPEJTOMIICHHE  CBETA.
OnTtuyeckue MpuOOpPHI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Mozenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKoOIa, TEJIECKOIA.

Habnronenue natepdepeHnu crera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIUOHHON PEMIETKH.

Habmronenue nomsipu3alinm cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3Mmepenue nokazaress npeioMIeHUs CTeKIa.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habnronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeNUAIBHON TEOPHH OTHOCHUTEILHOCTH

I'paHuubl MPUMEHUMOCTH KJIACCUYECKOW MexaHuku. [locTymarel crienuanbHOU
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJSL CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCHUTENILHOCTh OJHOBPEMEHHOCTH. 3aMeiJIeHHEe BpPEMEHH M COKpallleHHE
JUTMHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBs3b Macchl C 3HEPrUEd U MMIYJbCOM PEISATUBUCTCKOM YaCTHUIIbL. DHEPrus
ITOKOS.

Pasznen 7. KanToBas ¢usuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonbl. Popmyna [Inanka cBsizu 3Heprun GOTOHA C €r0 YaCTOTOM. DHEPrus M
UMITYJIBC (DOTOHA.
OtkpeiTiie u uccienoBanue Goroddpdexra. Onbitel A. I'. CroneroBa. 3aKoHBI

doroadpdekra. YpaBHenue OuHmTeHa I Qorodddexra. «KpacHas rpanuIay
doTordexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuyeckre yCTpOHCTBA M NPAKTUYECKOE TMpUMEHEHue: (POTODIEMEHT,
¢doTomaTuuk, conHeuHas 6arapesi, CBeTOAHO.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelIHEro GpoTodddekra.

CBeToaunosn.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesHUIO o -YaCTHIIL.
[Mnanerapuas monens atoma. [loctynatel bopa. U3nydenne u mornomnieHne GoToHOB
IIPU TIEPEXOE aToMa C OJHOTO YPOBHS dHEpPruu Ha Apyroul. Buasl cnektpoB. CriekTp
YPOBHEM SHEPrUU aTOMa BOJOPOa.

BonHoBeie cBouctBa yactuil. Bosubl ge bpoiis. KopnyckynsipHO-BOJIHOBOU
Ty aJIN3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckre ycTporucTBa M MPAKTUYECKOE NMPUMEHEHHUE: CHEKTPAJIbHBIA aHaJN3
(cekTpockor), Ja3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenue IIMHBI BOJHBI JIa3epa.

HaOnronenune nuHeNYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Vyenuueckuii axcnepumenm, 1abopamopsie pabomol

Habmronenune nuHEHYIATOTO CIIEKTpA.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKAa3bIBAIOIIUE CIOXHOCTh CTpoeHus siapa. OTKpbITHE
paanoaktuBHOCTH. OmbiThl Pesepdopma mo ompeneneHuto cocraBa paguoaKTHBHOTO
n3nydenns. CBoicTBa anb(a-, 6eTa-, raMmma-usiydeHus. BiusHue pagnoakTHBHOCTH Ha
KUBbIE OPTAHU3MBL.

OTtkpeiTHe npoTOHa U HeWTpoHa. Hykionnas wMopens sanpa [elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.



Anbda-pacnaa. DJIEKTPOHHBIA U MO3UTPOHHBINA OeTa-pacman. ['amma-uznydeHue.
3aKOH paJuOaKTUBHOIO pacnaja.

DOHeprus cBA3M HyKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHbie peaknuu. JleneHue u CUHTE3 1ep.

Anepnsiii peaktop. Tepmosinepusiii cuaTe3. [Ipo6GaeMbl U MEPCIIEKTUBBI SIIEPHON
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKThI IAEPHOU SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeToapl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTalbHbIe B3auMoeicTBUs. EQMHCTBO (pM3MUECKOi KapTHHBI MUpAa.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: J03UMETp, Kamepa
Bunscona, simepHblil peakTop, aToMHasi 6om0a.

Jlemoncmpayuu

CuéTunK NOHU3HPYIOIINX YaCTHL.

Vuenuyeckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Ortanbl pa3BUTHS aCTPOHOMMH. [IpuKiIamHOE W MHMPOBO33PEHUYECKOE 3HAYCHHE
aCTPOHOMMH.

Bun 3Bépanoro HebOa. Co3Be3nusi, sApKue 3BE3AbI, IUIAHETHI, UX BUAUMOE
IBHKCHUE.

Connedynas cucrema.

Counnne. ConHeuHast akTUBHOCTb. McTounuk sHeprun ConHua u 3B€311. 3BE3 MBI, UX
OCHOBHBIE€ XapaKTEPUCTUKU. [[narpaMma «CIEeKTPaTIbHbIN KJIACC — CBETUMOCTBY. 3BE3IbI
IJIABHOW IOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3[
[JIABHOM  TOCJIEIOBAaTEeNbHOCTH. BHyTpeHHee cTpoeHue 3BE34. (CoOBpEeMEHHbIE
IPEICTABIICHUS O IPOUCXOKAECHUH U 3BOJIIOIMY CoNHIA U 3BE311. DTaIllbl )KU3HU 3BE3.

Mnineunsii Ilyte — Hama I'amaktuka. Ilonoxkenme wm nBuxenume ConHua B
lNanaktuke. Tunsl ramaktuk. Pagmoramakthku u kBaszapbl. UEpHbIE ABIPBI B sApax
rajgakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa606ma. PaszOeraHuwe rajaakTHK.
Teopus bonapmoro B3psiBa. PeMkTOBOE H3MyUYeHHE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Vuenuueckue nabnrooenus

HaGmtoneHuss HEBOOPY)KEHHBIM TIJIa30M C HCHOJb30BAHUEM KOMIIbIOTEPHBIX
NPUIOKEHUH ISl OTPEEICHUS MOJI0KEHUSI HEOECHBIX O0OBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3us1 CEBEPHOro MOJIyIIApHs U IPKHUE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilyrtu.

O6o0maromniee NOBTOPEHUE

Ponb ¢usuku u acTpOHOMHHU B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COITUATBHON 1
ATUYECKON cdepax AesATENbHOCTU YEJIOBEKa, poJib U MECTO (M3UKUM U acCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTHHE MHUpa, POJib (PU3MUECKOW Teopuu B (POpMUpPOBAHHUU



MpencTaBiIeHU O (PU3MUecKod KapTUHE MHUpPA, MECTO (U3NYECKOM KapTUHBI MHUpa B
o01IEM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusznku 6a30BOro ypoBHs B 11 Kjacce ocyliecTBiIsIeTcs: ¢ y4ETOM
coJiepKaTeNIbHBIX MEXKITPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTHKU, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nowsmusi, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAyYHOIO
MO3HAHUS: SBJICHHE, HAYYHBIH (PakT, TUIOTEe3a, (PU3nyeckas BEIMYMHA, 3aKOH, TEOPHs,
HaO0JII0/ICHKE, SKCIIEPUMEHT, MOICIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHHUI, TPUTOHOMETPUYECKHE (PYHKIIMH:
CHUHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPbl M KX IPOCKIHM HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, ITPOU3BOJIHBIC
AJIeMEHTapHbIX (YHKIUN, TPU3HAKU TIOJI00US] TPEYrOJbHUKOB, OIMpEAeNICHUE III0IaIu
IJIOCKUX (Uryp ¥ 00BEMA TEJL.

buonocus: 3nexTpudeckue ABICHUS B )KUBOM MPUPOJIE, KOJIEOATEIbHBIE JBUKEHUS
B )KMBOW NPUPOJE, ONTUUYECKUE SIBIICHUS B KWUBOU MPUPOAE, NCUCTBUE paaualldM Ha
KUBBIC OPraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX TeJ,
MEXaHU3Mbl 00pa30BaHMsI KPUCTATINYECKON PEIIETKH, CIIEKTPAJIbHBIM aHAIN3.

l'eocpagus: MarHUTHBIE TOJIOCA 3€MJIM, 3aJIEKU MarHUTHBIX pyl, (porochEmka
36MHOM ITOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHUN.

Texnonoeus:  JMHUM  DIEKTpOIlEpeNay, T[EHEpaTop  IMEPEMEHHOIO0  TOKa,
AJIEKTPOJBUraTENb, UHAYKIIMOHHAS I1€4b, PAlap, PaIHONPUEMHUK, TEIIEBU30p, AaHTCHHA,
teneon, CBY-meub, NpPOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJIHEYHAs
OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPETHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOro mnpenMera «@Pu3nka» HAa YpPOBHE CpeaHEro oOIlero
oOpazoBaHus (0a30BbIi ypOBEHb) JODKHO OOECHEYUTH JOCTIKEHHE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YyIhTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUs y4yeOHoro mpenmera «Dusuka» IOIKHBI
OTpaxxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYaloOIIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAaIuH, MO3UTUBHBIX BHYTPEHHHUX yOeXKICHUH, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIecTBa, pacIMpeHNe KU3HEHHOTO OIBITA
U ONbITa [JEATEIIbBHOCTH B MPOLECCE peav3allid OCHOBHBIX HalpaBJICHUUN
BOCIIUTATEIBHOU IESITEIHHOCTH, B TOM YHCIIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OOYYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCUICKOTO OOIIECTBA;

PUHATHE TPaaULIMOHHBIX 00IIEYeIOBEYECKUX I'YMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEIIBHOCTh B MHTEpecax TIPaxIaHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHUE B3aUMOJICHCTBOBATH C COLMATbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMUCKOM TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHKEHUSAM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMl0 U TPUHUMATh OCO3HAHHBIE PEIICHHS,
OpPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI M LIEHHOCTH, B TOM YHCIE B
NEATENbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJ[a B TOCTPOEHUE YCTONYMBOTO OyAYLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIKOYAs ACTETUKY HAy4HOTO TBOPUYECTBA,
MpUCYIIEro (Pu3nYecKoit HayKe;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K pa3audHbIM cdepaM npodeccuoHaIbHON NeSITENLHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OymyIiei
podecCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;



TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHWIO M CaMOOOpa3oBaHUIO B 00JacTH
(Gu3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYecKOro BOCTIMTAHNS

c(OPMHUPOBAHHOCTh  JKOJOTUYECKOM  KYJBTYpbl, OCO3HaHUE TIJI00AIBHOIO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICCTBUM B OKPYXKAIOWIEH Cpelle Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacUIMpPEHUE OMbITa JEATETbHOCTH JKOJOTHYECKON HAaIlpaBIECHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs (HU3HUECKOIN HAYKH;

OCO3HaHMWE IEHHOCTH HAy4YHOU JEesTENbHOCTHU, TOTOBHOCTh B MPOIECCE U3yUYEHUS
GU3UKKM  OCYIIECTBJISATH  MPOCKTHYIO M HUCCJIENOBATEIbCKYIO  JESATEIbHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTenbHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUSA
ba3oBble Jornyeckue 1eicTBUA:

CaMOCTOSTENbHO (OPMYIUPOBATH M AKTyaJIU3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

OTpeNeNiaTh IENH JeATCIbHOCTH, 3aJaBaTh IMapaMeTphl W KPUTECPUU UX
JIOCTH)KEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTMBOPEYMS B pAacCMaTPUBAEMbIX (PU3NUYECKUX
SIBJICHUSIX

pa3pabaThiBaTh IUTAH pEHIEHUS MPOOJeMbl ¢ YYETOM aHalu3a HMMEIOIINXCS
MaTepHaTbHBIX M HEMATePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIHHOCTb, OIICHMBATH COOTBETCTBHE PE3YJIHTATOB
IEJISIM, OLIEHUBATh PUCKH MOCTEACTBUMN JICSATEIBHOCTH;

KOOPJIWHHUPOBATh M BBHITIOJNHATH PabOTy B YCIOBHUSAX pPEajbHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINLJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble uccienoBarejbcKue 1eHCTBUA:

BJIQJCTh HAYyYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMU TMOHATUSIMH U METOAaMHu
(du3nuecKoil HayKu;

BJa/IeTh HABBIKAMHU Y4YEOHO-MCCIIEIOBATEIBCKON M TPOCKTHOU IESATEIBHOCTH B
o0nacT (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY MOHCKY
METO/JIOB pelieHusl 3a1ad (PU3NUECKOro COACp)KaHUSA, MPUMEHEHUIO Pa3IUIHBIX
METOJIOB TTO3HAHUS;

BIAaeTh BUAAMH JCSITEIbHOCTH TIO TIONYyYEHWIO HOBOTO 3HAHUS, €ro
WHTEPIPETANN, TPEOOPA30BAHUI0 U MMPUMEHEHUIO B Pa3JIMYHBIX YUYCOHBIX CHUTYaITUsX,
B TOM YHCJIE TIPH CO3/IaHUU YIE€OHBIX MMPOEKTOB B 00J1aCTH (HU3UKU;



BBISIBJISITH IPUIMHHO-CJICICTBEHHBIE CBA3HM M AKTYaJIHU3UPOBATH 3a/1a4yy, BbIIBUTATh
TUIOTE3Y €€ pelieHus], HAXOIUTh apryMEHTHI JJIsl JOKa3aTeNbCTBA CBOMX YTBEPXKIICHUM,
3aJ1aBaTh NapaMeTpbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJIYUYEHHBIE B XOJ€ PEIICHUS 33JauM PE3yJbTaThbl, KPUTHUECKU
OLIEHMBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh M  (POpPMYIUpOBaTH COOCTBEHHBIE 3a7ayd B  00Opa3oBaTeNbHOM
JESITEIbHOCTH, B TOM YHCJIEC TIPU U3YYCHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

yMETb NEPEHOCUTh 3HaHMs 1O (U3MKE B  MPAKTUYECKYI0  00JIacTh
AKU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIBHBIEC TIOAXO/bI M PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE aTbTEPHATUBHBIC PELLICHUS.

Pabora ¢ unpopmaumeii:

BJIQJIETh HABBIKAMHU MOJy4YeHUS HWHGOpMAUU (PU3HUECKOrO COAEpKAHUSA U3
MCTOYHHKOB Ppa3HbIX THUIOB, CAMOCTOSITENBHO OCYIIECTBISATh IOMCK, aHaJM3,
CUCTEMATHU3allMI0 W MHTEPHpPETAluI0 HHPOpMAIMM pa3IMYHBIX BHUAOB U (opM
IpEICTABICHUS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpPMALINY;

MCIIOJIb30BaTh CPEACTBa WHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B
pEIIeHNM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U OpPraHM3AIlMOHHBIX 3a1ad C
coOntoieHueM  TpeOOBaHMM  SPrOHOMHUKHM, TEXHUKM O€30MaCHOCTH, T'MTUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M O3TUYECKUX HOPM, HOpPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

CO371aBaTh TEKCThl (PU3NYECKOTO COAEPKAHMS B Pa3au4HbIX (PopMaTax ¢ y4yéTom
Ha3Ha4YeHHUs MHPOPMALlMM M LEJNEBOM ayIUTOPHUM, BBIOMpas ONTHUMAIbHYIO (PopMy
NPEICTaBICHUS U BU3YyaIU3aIIH.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Y4eOHbIE JeHCTBUSA:

OCYIIECTBJISATH OOIIIEHNE HA YpOKax (U3HKU U BO BHEYPOUHOU JEATETHLHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOHMDIUKTHBIX CUTYAllU U CMATYATh KOH(QIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JaraTb CBOK TOYKY 3PEHHUS C HCIOJb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MOHUMAaTh M MCIOJb30BaTh MNPEUMYIIECTBA KOMAHJHOM W WHIWBUIYaTbHOU
paboTHI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JCHCTBUH C yd&€ToM 0OmuX
UHTEPECOB U BO3MOKHOCTEN KaXAOTO YJI€HA KOJUICKTUBA;

MPUHUMATh L€ COBMECTHOM AEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH
JNIEUCTBUS MO €€ NOCTHMIKEHUIO: COCTaBJISATh IUIAH JEMCTBUW, PACIPEICNIATh POJIU C
y4€TOM MHEHUM YYaCTHHUKOB, OOCY)K/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIaJa W KaXKJIOTO YYaCTHMKA KOMAHJIBI B OOIIHIA
pe3yJabTar Mo pa3pad0TaHHBIM KPUTEPUSIM;



npeyiaratb HOBBIC  IIPOCKTBI, OLNCHHMBATHL HWACH C IMO3WIUMKU  HOBHU3HLI,
OPUTUHAJIBHOCTH, HpaKTH‘IeCKOﬁ 3HAYUMOCTH,

OCYIICCTBJIATDh IMMO3UTHBHOC CTPATCTUUCCKOC IMOBCACHNEC B PA3JIMUHBIX CUTyalUsX,
IMPOABIIATE TBOPUCCTBO U B006pa}KCHI/I€, OBITH NHHUIIMAaTUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATEIbHYIO JIEATEIHOCTh B 0O0JAcTH
(U3UKK 1 aCTPOHOMHUH, BBISBIIATH MPOOJIEMBI, CTABUTH U (POPMYJIHPOBATH COOCTBEHHBIC
3a/1auu;

CaMOCTOSITEJIbHO COCTABJIATh IJIaH PEIICHHS] PAaCUETHBIX U KAYECTBEHHBIX 3a7adY,
IUTAaH  BBINOJHEHUS TIPAKTUYECKOM paboThl ¢ Y4€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUM;

JienaTh  OCO3HAHHBIM  BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO SPYIUIIMU B 001acTu (DU3MKH,
MTOCTOSIHHO TTOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SJMOIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalldsiM, BHOCHTb KOPPEKTHUBBI B JIE€SITEIBHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIaJICTh HaBBIKAMM I1O3HABATEJIbHOW pe(IEKCUU KaK OCO3HAHUS COBEPIIAEMbBIX
JNEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU MJis OLICEHKH CUTYyalluu, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PEIICHUS TI0 UX CHIKEHUIO,

MpUHUMAaTh MOTHUBBI M apPryMEHTbl [JPyrUX TMpU aHAIW3€ Pe3yJbTaTOB
NEeATEIIbHOCTH;

IPUHUMATH ce0sl, MIOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MpUHUMAaTh MOTHUBBI M apPryMEHTbl JPyrUX TMpU aHAIW3€ Pe3yJbTaTOB
NeATEIIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYrUX Ha OIMIUOKH.

B npouecce AOCTMXEHUSI JTIMYHOCTHBIX PE3YyJbTATOB OCBOEHHUSA MNPOrpamMMBbI IO
busuke Ui ypoBHS  cpeAHero  oOmero  oOpasoBaHUS Y OOyYarOIIMXCS
COBEPILIEHCTBYETCSA AMOIUOHAJILHBIN HUHTEJJICKT, peAnoJiararoniui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIONIETO CIIOCOOHOCTh TOHMMATh CBOE HMOIIMOHAILHOE
COCTOSIHHE, BUJICTh HAMPABIIECHUS PA3BUTHS COOCTBEHHON dMOITMOHAIBHON Cc(hephl, OBITH
YBEPEHHBIM B ce0e;



CaMOpETYJIMPOBAHUSA, BKIIOYAKOIIET0O CaMOKOHTPOJIb, YMEHHE MNPUHHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJEHUE, CIIOCOOHOCTH aJallTUPOBATHCS K SMOLUMOHAIBHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIOYAIONIEH CTPEMJICHHME K JOCTHUKCHHUIO 1I€JU U
yCIleXy, ONTHUMHU3M, WHUIUATUBHOCTh, YMEHHME JEMCTBOBaTh MHCXOJSl M3 CBOUX
BO3MOKHOCTEH;

SMIIATHUH, BKJIIOYAIOMIEH CIOCOOHOCTh MOHUMATH SMOIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €0 MPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K COUYBCTBHIO U
COIEPEKUBAHMUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTPAaMBAaTh OTHOIICHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, IPOSIBISATH MHTEPEC U pa3peiiaTb KOH(IUKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K konny obyuenust B 10 kiacce npeaMeTHbe pe3yibTaThl HA 0a30BOM YypOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHM:

JEMOHCTPUPOBATh HA NPUMEPAX poOJb M MeCTO (U3HKKM B (POpMUpOBaAHUHU
COBPEMEHHOW HAy4YHOW KAPTHUHBI MHUpPA, B PA3BUTUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B TPAKTUYECKOMN ACSATEIBHOCTH JIOAEH;

YUUTBHIBaTh TPaHULBl NPUMEHEHUS  HM3YUYEHHBIX  (U3NYECKUX  MOJEJCH:
MaTepuaibHas TOYKa, WMHEpLUajbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPAOE TEJO,
WJICUTbHBIA Ta3, MOJEIW CTPOCHMUSI Ta30B, XUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUYECKUH 3apsj NpU PELICHUH (PU3NYECKHUX 3a]1ay;

pacrno3HaBaTh (pU3MUECKHE SBIECHUS (IIPOLIECChI) U OOBSICHATH HMX Ha OCHOBE
3aKOHOB MEXAaHHKH, MOJEKYISPHO-KUHETUYECKOM TEOPUM CTPOEHHUS BELIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJMHEWHOE JIBH)KEHHE,
CBOOOJIHOE TMaJeHUE TeJl, JBUKEHUE MO OKPYXHOCTH, MHEPLIMs, B3aUMOJICUCTBUE TE,
i dy3usi, OpOyHOBCKOE IBMXKEHHE, CTPOCHUE KUAKOCTEN U TBEPABIX TEJ, U3MEHEHUE
o0ObéMa Ten mNpu HarpeBaHuM (OXJIAXKJEHUH), TEIUIOBOE paBHOBECUE, MHCIApEHHE,
KOHJEHCAlus, IUIABJICHUE, KPUCTAUIM3alus, KUIIEHUE, BJIAXHOCTh  BO3/YXa,
MOBBIIICHUE JABJICHUS Ta3a NMPHU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY
IapaMeTpaMHu COCTOSIHHS Ta3a B HM30IPOLIECCaX, JJIEKTPU3ALMSA TEJ, B3aMMOJEHCTBUE
3apsJI0B;

ONUCHIBATh MEXAHUUYECKOE JBIKEHHE, HCHOIb3ys (U3MUECKUE BEIUUYMHBIL:
KOOpPJMHATA, IyTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUia, UMITYJIbC
Tela, KUHETHUYECKash »HHEprus, NOTCHIMAJIbHAs SHEpPrusi, MexaHudeckas padora,
MEXaHU4eCcKasi MOITHOCTb; MPU OMUCAHUU NMPABUILHO TPAKTOBATh (PU3UYECKUN CMBICIH
UCIIOJIb3YEMBIX BEJIUYMH, HMX OOO3HAYEHUs] W EOUHUIIBI, HaXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIME JTAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYUHAMU;

ONMKCHIBATH U3YyUYEHHBIE TEIJIOBbIE CBOMCTBA TEN U TEIUIOBBIE SIBJICHUS, UCIONb3YS
(¢u3nuecKre BeJIMYMHBI: JIaBJIEHUE Ta3a, TEMIIepaTypa, CpEeIHss KUHETUYeCKasi SHEPrus
Xa0TUYECKOT0  JBMIKEHHUSI MOJIEKYJ, CpPEeIHEKBaJIpaTHU4Has CKOPOCTb MOJIEKYJ,
KOJIMYECTBO TEILJIOTHI, BHYTPEHHSISI dHEprusi, pabora rasa, KodQPHUIMEHT MOJIE3HOTO



JCHCTBHS TEMJIOBOTO ABUTATENsl; MPU OMUCAHWUU MPABUIBHO TPAKTOBATh (PU3MUECKHIA
CMBICTT MCHOJB3YEMBIX BEIUYMH, UX OOO3HAYEHUS W €IUHUIIBI, HAXOJUTh (HOPMYIIbI,
CBSI3bIBAIOIME TAHHYIO (PU3UUYECKYIO BEJIMUMHY C APYTUMHU BEJIMUMHAM;

ONUCHIBATh M3yUYEHHBIE AJIEKTPUUYECKUE CBONCTBA BELIECTBA U JIJIEKTPUUYECKHE
ABJIEHUSL (IIPOLIECCHI), HUCHOJIb3Ys (PU3MUECKUE BEJIMYMHBL: 3JIEKTPUUYECKUN 3apsf,
ANEKTPUYECKOE MOJIe, HANPSHKEHHOCTh MOJIS, MOTEHIMAN, Pa3HOCTh MOTEHLIUATIOB; MPU
ONKMCAHUM MPABHIIBHO TPAKTOBATh (PM3MYECKUI CMBICI HCHOJIb3YEMbIX BEIMYHMH, UX
0003HAUYEHUS U €IMHUIIBI, YKa3bIBaTh (POPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO
BEJIMUYUHY C APYTUMHU BETUYUHAMU;

aHAJIM3UPOBaTh (DU3MUECKHE TPOIECChl M SBICHUS, HCHONB3YS (PHU3NYECKHUE
3aKOHBI U MPUHLUIIBL: 3aKOH BceMupHOro tarorenus, |, 11 u 1l 3akonsr HetoToHa, 3akoH
COXpPAaHEHUSI MEXAHUYECKOW SHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa, PUHIUI
CYNEpPHO3ULIMM CWUJI, NPUHLUII PABHONpPABUS WHEPLMAIBHBIX CUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOpPUIO CTPOCHHS BEIIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpelHEe KWHETUYECKOM SHEPrHMHM TEIUIOBOIO JIBMXKEHHSI MOJIEKYJ € aOCOIMIOTHOMN
TEMIIEpaTypoil, MEPBbIl 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsaa, 3akoH KynoHa, mpu 3TOM pa3iuyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €TO
MaTeMaTUYECKOE BhIPAXKEHUE U YCIOBUS (IpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHbBIE NMPUHIUIBI JACHCTBUS MalIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3jinyaTh YCJIOBUA HMX OE€30MaCHOTO HCIOJIb30BaHUS B IIOBCEIHEBHOMU
KU3HH;

BBIMOJIHATH IKCIEPUMEHTHI 110 UCCIEA0BAHUIO (PU3NYECKUX SIBICHUN U MPOIIECCOB
C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX WM3MEpPEHUH, MPU 3TOM (OPMYJIHUPOBATH
npobsieMy/3aadyy W TUMNOTE3y Y4E€OHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEAJIOKEHHOTO0 000pYI0BAHMS, IPOBOJAUTH ONBIT U (POPMYJIMPOBATH BHIBOBL;

OCYUIECTBJISTh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETMYUH, IPU ITOM
BbIOMpaTh ONTUMANbHBIA CHOCOO M3MEPEHHS U HCIOJIb30BATh H3BECTHBIE METO[bI
OLICHKU IOTPEMIHOCTEN U3MEPEHHUI;

MCCJIEI0BATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BETMYMHAMU C UCIOJIb30BAaHUEM
MPSAMBIX U3MEPEHUM, IPU ITOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3YyJIbTAThI
HOJyYEHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIWYUH B BUJAE TaOIMIl U IpadUKOB, J€1aTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIEI0BAHNUS;

coOmofaTh mnpaBuia O0€30MacHOro TpyAa HpU NPOBEACHUM HCCJIEAOBaHUN B
paMKax y4yeOHOro SKCHEpUMEHTa, Y4YeOHO-HCCIENOBATEIbCKON U  NPOEKTHOU
NESATEIbHOCTH C HCIOJIb30BAHUEM HW3MEPUTENIBHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pelath pacy€THBIE 33/1a4d C SBHO 3a/IaHHOM (PU3MUECKON MOJENbI0, UCIOJB3YS
¢u3nueckrue 3aKOHbI W TPHUHIMUIIBI, HA OCHOBE aHaJM3a YCJOBHUS 3a/auyd BbIOUPATH
($u3MUEeCcKy0 MOJEIb, BBIIEIATh (PU3NYECKUE BEIUYMHBI U (OPMYIbI, HEOOXOIUMBIE
ISl €€ pelieHus, TPOBOJUTh PACUEThI M OLIEHUBATh PEAIbHOCTh MOJIYYEHHOTO 3HAUCHUS
(bH3UYIECKON BEIIMUHHEL;



peniaTh KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUUBYIO
LEMOYKY PACCYXIAEHUH C ONOpPOM HAa HU3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(uznyeckue sIBICHUS;

UCIOJb30BaTh IPU PELICHUH Y4YEOHBIX 3aJady COBPEMEHHbIE MH()OpPMAaIOHHBIE
TEXHOJIOTMM I TIOUCKA, CTPYKTYpUPOBaHUS, HHTEPHPETAUUU U MPEICTaBICHUS
yueOHOM ¥ HAyYHO-TIONMYJSpPHONW HH(OpPMAlMK, TONYYCHHOH U3  Pa3IUYHBIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBAThH MOIydaeMylo HHPOPMAIIHUIO;

OPUBOJAUTH IPUMEPHl BKJIAJAa POCCHUMCKUX M 3apyOCKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOLIEIO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B MOBCEIHEBHOM XU3HU IS
oOecnieueHrs 0€30MacHOCTH TpU  OOpalieHud ¢ MNpudopaMd U TEXHUUYECKUMU
yCTPOMCTBAMHM, JUJISI COXPAHEHHs 3J0pPOBbSl U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAlOIIEeH cpene;

padboTaTh B IpyMIe C BBIMOIHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH, MIIAaHUPOBAThH
paboTy Trpynmbl, pAlMOHAIBHO pACHpPEAeNATh OOS3aHHOCTM U IUIAHUPOBATh
NEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, aICKBaTHO OLIEHMWBATH BKJAJ KaXJO0r0 W3
YYaCTHUKOB TPYIIHI B pELIEHUE pacCMAaTPUBAEMO MPOOIEMBI.

K konny obyuenust B 11 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YypOBHE
JOJIKHBI OTPpaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh HAa NPUMEPAX poOJib M MeCTO (U3HKKM B (POpMUpOBaAHUHU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPA, B Pa3BUTHM COBPEMEHHOM TEXHHUKH U
TEXHOJIOTUWA, B TPAKTUYECKOM JESATEIBHOCTU JIIOJEH, LEJIOCTHOCTh U EIUHCTBO
(u3nUecKoil KapTUHBI MUPA;

YUHUTHIBATh TPAHMIIBI TPUMEHEHUS] MU3YYEHHBIX (DU3NYECKUX MOJENEil: TOYeUHbIN
ANEKTPUYECKUH 3apsij, Jy4 CBETa, TOUCUHbI UCTOYHUK CBETA, SJAEpHAsi MOJEIb aTOMa,
HYKJIOHHasi MOJI€JIb @aTOMHOTO Siipa IPU pellieHuN (PU3NUYECKUX 3a]1ay;

pacno3HaBath (PU3WYECKUE SABJICHUS (MPOIECCHl) M OOBSICHATH WUX HA OCHOBE
3aKOHOB JJIEKTPOJMHAMUKH W KBAHTOBOM (DU3MKH: 3JEKTpUYECKash MPOBOJAMMOCTb,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JEWCTBUS TOKa, B3aMMOJECHCTBUE
MarHuTOB, JJIEKTPOMAarHUTHasi MHIYKLHS, JEMCTBUE MATHUTHOTO I0JIS Ha IPOBOJAHUK C
TOKOM UM  JBWXKYIIMHCS 3aps], OJEKTPOMarHUTHble KojJeOaHus U BOJIHBI,
OpSIMOJIMHEWHOE PacHpOCTpPaHEHUE CBETA, OTPaKEHUE, NMPEOMIICHHE, UHTep(EpEeHIINs,
mudpakuys W MOJsSpU3alus CBETa, AUCIEpCUs CBeTa, (PoTodnekTpuueckuil sddext
(boToaddexT), cBeToOBOE AaBiCHHWE, BO3ZHUKHOBEHHE JIMHEHYATOTO CIEKTpa aroMa
BOJOPO/1a, ECTECTBEHHAs U NCKYCCTBEHHAsS PAIMOAKTHUBHOCTD;

ONKCHIBATh HM3YYECHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MArHUTHBIE,
ONTHYECKHUE, IEKTPUUYECKYIO MPOBOJMMOCTh PA3IUYHBIX CPEJ) U AJIEKTPOMArHUTHBIE
ABJICHUS! (TIPOLECCHI), UCTIONB3Ys (U3UUECKUE BEIMUMHBI: DJIEKTPUUECKUN 3apsij, cujia
TOKa, OJJIEKTPUUECKOE HaIpsHKEHUE, JIIEKTPUUECKOE CONPOTUBIICEHHUE, Pa3HOCTh
MOTEHLMAJIOB, JIEKTPOJBIKYIAs CHiIa, padoTa TOKA, MHAYKLUHS MarHUTHOTO TMOJS,
cuna Amnepa, cuna JlopeHuna, HHIYKTUBHOCTb KaTYLIKH, SHEPTUs JJIEKTPUUYECKOTO U
MarHUTHOTO TOJIeH, IEPUOJ U YacToTa KoseOaHuil B KoieOaTeaTbHOM KOHTYpE, 3aps]l U



CHJIa TOKa B MPOIIECCE TapMOHUYECKUX AIIEKTPOMArHUTHBIX KojeOaHui, (PokycHoe
paccTosiHMe W ONTHUYECKas Cujla JIMH3bl, NPU ONUCAHUM MPABUIBHO TPaKTOBATh
(GU3HUECKUIl CMBICI UCTIOIB3YEMBIX BETUUYHMH, UX 0003HAUYECHUS U €AUHUIIbI, YKA3bIBATh
(dbopMyIIbl, CBA3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU BEJIMYNHAMU;

OMKCHIBATH M3YUYEHHBIE KBAHTOBBIC SBJICHUS U TIPOLIECCHI, UCTIONB3Ys (HU3HMUECKUE
BEJIMYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa,
SHEPrusl U UMITYJIbC (POTOHA, TIEPUOJI Oy paciaia, SHEPTHs CBSA3U aTOMHBIX s/Iep, IpU
OMHCAHUM TMPABUIIBHO TPAKTOBATh (PU3MUECKHUI CMBICIT HCIOJIb3YeMbIX BEIMYUH, UX
0003HAaYEHUs U €IUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME TaHHYIO (PU3HUECKYIO
BEJIMYUHY C JPYTUMU BEIUIHMHAMHE, BEIYUCIIATEH 3HaUeHUE (DU3UUECKON BEIIMUNHBI,

aHAJIM3UPOBaTh (DU3MUECKHE TIPOIECCHl M SBICHHS, HUCHONB3YS (PU3ndeckue
3aKOHbI M MPHUHIMIBL: 3aKOH OMa, 3aKOHBI TOCJIEIOBATENIbHOTO M MapaIeIbHOTO
COCIMHEHMSI TPOBOJHUKOB, 3akoH Jxoyns—JleHia, 3aKoH 3JEKTPOMarHUTHOM
UHAYKIUU, 3aKOH MPSMOJIMHEHMHOrO0 pacrnpoCTpaHEHUsI CBETa, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DiHIITEWHA 15 (HoTodPdeKkTa, 3aK0oH
COXpPAaHEHHUs DJHEPTruW, 3aKOH COXPAHEHHUA HWMIIYJIbCa, 3aKOH  COXpaHCHHS
AJIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHMsI MacCOBOIO YKcia, MOCTylaThl bopa, 3aKkoH
PaAMOAaKTUBHOTO paciajia, Ipyu 3TOM Pa3inydaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €TO
MaTEeMaTUYECKOE BhIpaKEHUE U yCIIOBUs (TPaHUIIbI, 001aCTH ) TPUMEHUMOCTH;

OTIPE/ICTISATh HAIMpaBJIEHWE BEKTOpa MHAYKIWKA MarHUTHOTO TOJIS TPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U OIMCHIBaTh M300pAKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJiOM, TOHKOM
JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI IO UCCIIEIOBAHUIO (PM3UUYECKUX SBICHUM U MPOIIECCOB
C HCIIOJIb30BaHHWEM TMPSMBIX M KOCBEHHBIX H3MEpPEHHUH: MpU 3TOM (OPMYIUPOBATH
npobsieMy/3aauyy M TUMNOTE3y Y4E€OHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
PENJI0KEHHOTO 000PY/I0BaHHUS, TPOBOIUTE OMBIT U (HOPMYITUPOBATH BHIBO/IBI;

OCYIIECTBJISIT MPSMbIE U KOCBEHHBIE U3MEPEHUsT PU3NUECKUX BEIMYUH, P STOM
BBIOMpAaTh ONTHUMANBHBIA CHOCOO HM3MEPEHUs U HCIOJIb30BaTh HW3BECTHBIE METOIBI
OLIEHKH MOTPEIHOCTEN U3MEPEHUI;

UCCJIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH C HMCIOJIB30BAHUEM MPSMBIX
U3MEpPEHUI: TpU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATH PE3yJIbTaThl
MOJIYYCHHON 3aBUCHUMOCTU (PU3MUECKHX BEIMYMH B BUJE TAOIUIl U TpaduKOB, IenaTh
BBIBO/JIBI 110 PE3yJIbTaTaM MCCIIETOBAHMS,

coOyrofaTh TpaBuUiia OE30MAaCHOTO TpyJa MNpH MPOBEACHUM HCCIEAOBAaHUN B
pamMKax y4yeOHOro 3KCIepMMEHTa, Y4YeOHO-HCCIIEOBATEIbCKON U  MPOEKTHOMN
JESITeIbBHOCTH C HCIOJb30BAaHUEM H3MEPUTENbHBIX YCTPOMCTB U J1abOpaTOPHOTO
000py10BaHUS;

pemarh pacy€THBIE 33/1a4d C SBHO 33IaHHON (DU3MUECKON MOJENbI0, UCTIONB3YS
¢usnyeckue 3aKOHBI M TPUHIIMIBI, HA OCHOBE aHalM3a YCIIOBHUS 33aJa4d BBHIOMPATH
bu3HUecKyr0 MOJAEINb, BBIICIATh (PU3NYECKUE BETUYHHBI U (HOPMYIIbI, HEOOXOIUMBIE
JUTsE €€ pelieHus, TPOBOIUTE PACUEThI M OLICHUBATh PEATbHOCTh TOJIYYEHHOTO 3HAYCHUS
(bu3UYECKON BEIMUUHBIL;



pemarh Ka4eCTBEHHBIC 3aJa4yM: BBICTPAUBATH JIOTMYECKH HENPOTHUBOPEUYHUBYIO
LETIOYKY PpACCYKICHHM C ONOpOM HAa U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(uznyeckue sIBICHUS;

UCIOJb30BaTh IPU PELICHUH Y4YEOHBIX 3aJady COBPEMEHHbIE MH()OpPMAaIOHHBIE
TEXHOJIOTUHA JUIsI TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALMU U IPEACTaBICHUS
yueOHOM ¥ HAyYHO-TIONMYJSpPHOW HH(OpPMAlMK, TONYYCHHOH U3  Pa3IUYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTy4aeMyIo HH(POPMAIIHUIO;

OOBSACHATh MPUHLUIIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB,
pa3ianyaTh yCIOBHs UX O€30M1aCHOTO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

NPUBOIUTH MPHUMEPHl BKIAAa POCCHICKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSCHEHHE MPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOM >KM3HHU JUIS
oOecnieueHus 0€30IaCHOCTUM IpU  OOpalleHHMH ¢ M[pUOOpaMM U TEXHUYECKUMHU
YCTPOMCTBAMH, Uil COXPAHEHUs 3J0pOBbSI U COONIOACHUS HOPM 3KOJOTHYECKOIrO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TPYIIIE C BBIIOJHEHUEM PA3IUYHbBIX COLUAIBHBIX POJIEH, INIAaHUPOBATh
paboTy Tpymmbl, palUOHAJIBHO pacHpelessaTh O0O0S3aHHOCTH M IJIAHUPOBATh
NEATEIBHOCTh B HECTAHJIAPTHBIX CUTYalUAX, aJ€KBATHO OLICHUBATh BKJIAJ KaXKIOTO U3
YYACTHUKOB I'PYIIIBI B pEHIEHUE pACCMAaTPUBAEMON MTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne /i P Kourpouabusie IIpakTuueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
bubmnoreka IIOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnnoreka IIOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [JOK
' da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24
Paznen 4. JIEKTPOINHAMUKA
4.1 DIIeKTpOCTaTHUKA 10 1 bubnuotexa [JOK



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

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

[TocTosiHHBIN 31eKTpUYeCKUil TOK. TOKHU B bubmmoteka [JOK
4.2 12 1 1
pa3IMYHBIX cpelax https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 22
PeszepBHoe Bpemst 2 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4



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

11 KIIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne /i P Konrpoabusie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnnoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnuoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
99 MexaHn4yecKHe U SJIEKTPOMArHUTHbBIC 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOMU TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIENUATTBHON TEOpUH bubmuorexa [JOK
3.1 4 1
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 4
Pa3nea 4. KBAHTOBAS ®PU3UKA
. bubnmnoreka [JOK
4.1 JJ1eMEHTEI KBAHTOBOU OITHUKU 6 httos://m.edsoo.ru/7fA1c97c
bu6mmoreka [JOK
4.2 CTpoeriie atoMa 4 https://m.edso0.ru/7f41c97c
4.3 ATOMHOE SApO 5 bubmorexa HOK

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



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

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 Eggjﬁ;ﬁ;ﬁ)?ﬁ}; £41097¢
Uroro no pazneny 7
Paznen 6. OBOBILIAIOUIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E‘[I:gsﬂll;lgfciao?glf £41097¢
Uroro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypchbl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnnoreka [HOK
METO/Ibl IO3HAHUS OKPYXKAIOLLIEro MUpa 03.09.2024  https://m.edsoo.ru/ff0c32e2
Poab u MecTo Gusuku B hOpMHPOBAHUH

2 COBPEMEHHOM i)a HOH K(g I;I/IHII; MHpa, B 1 bubmorexa LHOK

P e P P 06.09.2024  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAEATEITBHOCTH JIIOIeH
MexaHu4eckoe JBUKEHHUE.

3 OTHOCHTEIHFHOCTh MEXaHHYECKOTO 1 bu6mmoreka [IOK
nBuxeHus. [lepemenienue, ckopocTb, 10.09.2024  https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE MPSAMOJIMHEHHOE JBHKESHHUE 1 bubmorexa HOK

P P A 13.09.2024  https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE TPSIMOIUHEIHOE 1 bubnuoreka [IOK
IBHKEHUE 17.09.2024  https://m.edsoo.ru/ff0c372e

5 CBoOogHoe majieHue. Y CKopeHue 1 bubnuoteka [JOK
CBOOOIHOTO MAICHUS 20.09.2024  https://m.edsoo.ru/ff0c39cc

7 Kpuponuneiinoe nBmxeHue. J[prmwkenne 1 bubmuorexa [JOK
MaTepuaIbHOW TOUKH MO OKPY>KHOCTH 24.09.2024  https://m.edsoo.ru/ff0c3ada
[IpuHnun oTHOCKUTENbHOCTH [ anumnes.

8 HMuepumnanbhabie cuctemMbl oTcuera. [lepBbiil 1 bubmoreia HOK

pi P 27.09.2024  https://m.edsoo.ru/ffOc3be8
3akoH HeroToHa
Macca tena. Cuna. [lpunnun
9 CYINEPIIO3HITNH CHII. BTOpoii 3akoH 1 bubmorexa HOK
yHep 5 + 2Top . 01.10.2024  https://m.edsoo.ru/ffOc3be8
HreroToHa amst MaTepuanbHON TOUKA
10 Tpertwnii 3akon HeroToHa 1151 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTepHalbHBIX TOUEK 04.10.2024  https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEeMUPHOrO TsaroreHus. Cuia bubnnoreka HOK
TskecTu. [lepBas kocMHuyeckasi CKOpOCTh 15.10.2024  https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 C .3 I'yka. B
118 YHPYTOCTH. Sakor 1 yia. bee Tea 18.10.2024  https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. Koaddumment tpenus.
13 Cuiia CEH OTI/IBJICI({bI/I(l:I npu IIBI/IE(GHI/II/I Tena bubmorera [JOK
P P 22.10.2024  https://m.edsoo.ru/ffOc3f76
B )KHJIKOCTH HJIU Ta3e
[ToctynarensHoe U BpaliaTeiabHOe
14 JIBIKEHUE a0COJIIOTHO TBEPJIOTO Tea. bubnnoreka [JOK
MowmenT cuibl. [1nedo cumbl. YcaoBus 25.10.2024  https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
Hmnynsc MaTepuanbHONH TOYKU, CUCTEMBI
15 MaTEepUAIbHBIX TOYEK. IMIyJIbC CHIIBL. bubnuoreka [IOK
3aKoH cOXpaHEHUs UMITyJIbca. PeakTuBHOE 29.10.2024  https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
PaGota u momrHOCTE cuibl. Kunetnueckas
16 SHEprus MaTepuanbHON Touku. Teopema bubmorexa [JOK
P P . eop 01.11.2024  https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KHHETUYECKOW IHEPTHH
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEpPrus yrnpyro aepopMUpPOBAHHOM bubnuoteka [JOK
npyxussl. [loTeHnmanbHas sHeprus tena 05.11.2024  https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3EMITH
[ToTeHIMaTBHBIC U HETIOTEHITHATEHEIC
cuibl. CBsI3b pabOTHI HEMTOTEHITUATBHBIX
18 CHWJI C U3BMEHEHUEM MEXaHWYEeCKOW YHEPTUI bubmorexa [JOK
P 08.11.2024  https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPaHECHHUS
MEXaHHYECKOH dHEepPTUn
JlaGopaTtopHnas pabora «HcciaenoBanue
CBSI3HM paOOTHI CHITBI C H3MEHEHHEM
19 .
MEXaHUYECKOM IHEPTUU TeJla Ha IPUMEPE 12.11.2024

PACTAKCHHUA PC3UHOBOTO KI'yTa»



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
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20

KonTtponsHast pabota o Teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUs B MEXAHUKE

15.11.2024

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

21

22

23

OCHOBHBIE TIOJOKEHUST MOJIEKYIISIPHO-
KUHETHYECKOU Teopuu. bpoyHoBckoe
nswkenue. Auddysus

XapaxTep IBUKEHHS U B3aMMOJICHCTBUS
YacTHIl BemecTBa. MoJenu CTpoeHUs
ra30B, )KUJKOCTEH U TBEPBIX TEI

Macca monekyin. KonnyectBo BemiecTsa.
[TocTostHHAas ABoraapo

26.11.2024

29.11.2024

03.12.2024

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

24

TermmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana remneparyp Llenscus

06.12.2024

25

26

27

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUr
JBU)KEHUS MOJIEKYJI. Y paBHEHUE
Menneneesa-Knaneiipona

3akon JlanbpToHa. I'a30BbIe 3aKOHBI

10.12.2024

13.12.2024

17.12.2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

28

29

30

JlaGopaTtopHnas paborta «HcciaenoBanue
3aBHCUMOCTH MEXIY ITapaMeTpaMu
COCTOSIHUS pa3peKEHHOTO Ta3a

W3ompouieccel B HacabHOM ra3e U ux
rpaduyeckoe npeacTaBIeHNe

BHyTpeHHsIst SHEpPrUs TEPMOIMHAMHYECKOH
CHCTEMBI U CIIOCOOBI €€ N3MEHEHUS.
KomuuectBo TemnoTs! u padora.
BHyTpeHHsIst SHEpPrusi 0THOATOMHOTO
UJIeaIbHOTO ra3a

20.12.2024

24.12.2024

27.12.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buael renionepenaun

bubmuoreka [JOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

10.01.2025  https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTD BEILIECTBA.
32 KonuruecTBo TEIOTH MpH Terionepeaaye. bubmorexa LHOK
. 14.01.2025  https://m.edsoo.ru/ff0c5c36
AnuabaTtHBbIN poriecc
33 [lepBblil 3aKOH TEPMOJAMHAMUKHU U €r0 bubnmoreka [JOK
MIPUMEHEHHE K H30TMpoIieccam 17.01.2025  https://m.edsoo.ru/ffOc5efc
34 HeobOpatumocTh npoiieccoB B IpUpoe. bubnmoreka [JOK
BTopoii 3akoH TepMOIMHAMUKHN 21.01.2025  https://m.edsoo.ru/ff0c6230
35 [Tpuniun gevicteust u KII/ TermoBoit bubmuorexa [JOK
MaIlIUHbI 24.01.2025  https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJI 98.01.2025
37 DKoJ0ru4ecKue npooIeMbl
TETJIOPHEPTETUKU 31.01.2025
38 O6o6maromuit ypok «MomnekynsipHas bubnmnorexa [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI 04.02.2025  https://m.edsoo.ru/ff0c6938
KonTponbhas pabota mo Teme
39 «MonexynspHas ¢puznka. OCHOBBI bubmmorexa [OK
07.02.2025  https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexka [JOK
Hcnapenue u kunenue 11.02.2025  https://m.edsoo.ru/ff0c63b6
41 AOCOmIOTHAS M OTHOCUTEIbHAS BIIAXXKHOCTh bubnmoreka [JOK
BO3yxa. HacelteHHsIil map 14.02.2025  https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubnuorexa [IOK
KpucTayioB. JKuakue KpucTasuibl. 25.02.2025  https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbBIE MaTepUaIIbI
43 [InaBnenue u xkpucraumsanus. Y gesnbHas bubnuoreka [IOK
terutoTa masneHus. Cyonumanus 28.02.2025  https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44 YpaBHetie TeIIoBoro basatica 04.03.2025  https://m.edsoo.ru/ff0c6820
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OnexTpu3anus Tel. JNEKTPUUECKUH 3apsi.

bubmuoreka [JOK

45
JIBa BHJ1a AIIEKTPUYECKUX 3apsI0B 07.03.2025 | https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(I))JI HOBO HIfKI/I 3a1ff))H COXPaHCHHUS bubmmorexa [TOK
YHPOBOA ' P 11.03.2025  https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
47 B3aumopeiictBue 3apsa0B. 3akoH Kynona. bubnmoreka [JOK
ToueuHslil 37EKTPUYECKUN 3apsi] 14.03.2025  https://m.edsoo.ru/ffOc6ced
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.
48 [TpuHIMI CyIEPIIO3UIINH SIEKTPUUECKUX bubmmorexa LOK
pH T SYNEPTIOBITH SHEHID 18.03.2025  https://m.edso0.ru/ffoc6df2
nosnieit. JIunuu HanpsHKEHHOCTH
49 Pabota cuit aieKkTpocTaTHuecKoro moJisi. bubnnoreka [JOK
ITorenman. Pa3HoCTh TOTEHIINATIOB 21.03.2025 | https://m.edsoo.ru/ffOc6f00
[TpOBOAHMKY U TUAJIEKTPUKH B
50 3J1peKT I([)CTaTI/Iqu([:KOM HOIJ)'IC bubmmorexa [JOK
P ) 25.03.2025 = https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
" bubnuoteka [JOK
51 .K
meirpoduiocts. Komzencarop 28.03.2025  https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD IIIOCKOTO KOHJEHCATOPA. bubnuotexa [JOK
DHeprus 3apsKEeHHOr0 KOHIEHCAaTopa 01.04.2025  https://m.edsoo.ru/ff0c72c0
JlaGopatopHas pabota "H3mepenue
53 " .
ANEKTPOEMKOCTH KOHIeHCaTOpa" 04.04.2025
[IpuHIMI NElCTBUS U IPUMEHEHUE
KOHIEHCATOPOB, KOMTMPOBATILHOTO
54 i .
amnmapara, CTpyHHOTO TpUHTEpa 15.04.2025
DJeKTpocTaTUYeCcKas 3alluTa. 3a3eMIIeHue
3EKTPOnpuOOpOB
DNEKTPUUECKU TOK, YCIOBHUS €r0
55 cymectBoBaHusl. [locrosunsiii Tok. Cuia
toka. Hanpsxenue. ConpoTuBiIeHUE. 18.04.2025
3akoH OMa aJ1s yyacTKa Lenu
56 ITocnenoBarenbHOE, MApATIIETBHOE, 05 bubnnoreka [HOK
CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB. ' 22.04.2025  https://m.edsoo.ru/ffOc74f0
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JlaboparopHas pabota «3ydenue
CMEIIIAaHHOT'O COCTUHEHHSI PE3UCTOPOBY

PabGoTta u MOIMHOCTD JJICKTPUYCCKOT'O TOKA.

bu6mmoreka [IOK

57
3akon J[xoyns-Jlenna 25.04.2025  https://m.edsoo.ru/ff0c7838
3akon OMa 115 MOJTHOM (3aMKHYTOM )
aneKkTpudeckou nenu. Koporkoe
58 3ambikaHue. JlaboparopHas pabora 0.5 bubmorexa LHOK
' PATOPHAA P ' 29.04.2025  https://m.edsoo.ru/ffOc7ae0
«3mepenune DJIC ucToUHMKA TOKA U €r0
BHYTPEHHETO COIPOTUBIICHUS
DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
59 METaJIJIOB. 3aBUCUMOCTD COTPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI. 02.05.2025
CBepXnpoBOAUMOCTb
60 ONeKTpUYecKuid TOK B BakyyMe. CBoMCTBa
AIEKTPOHHBIX MTYYKOB 06.05.2025
[TonynpoBoaHUKH, UX COOCTBEHHAS U
61 npuMecHas mpoBoauMocTs. CBoiicTBa p— bubnnorexka [JOK
n-nepexona. [1omynpoBoAHUKOBBIE 08.05.2025  https://m.edsoo.ru/ff0c84ae
npudopbI
DNEKTPUYECKHUIA TOK B paCTBOPAX H
62 pacruiaBax 3J€KTPOJIUTOB. bubnuoreka [IOK
DIEKTPOTUTHIECKAS TUCCOITHAITHSI. 13.05.2025 @ https://m.edsoo.ru/ff0c82bha
DIIEKTPOIIN3
DNEKTPUYECKHd TOK B Ta3ax.
63 CaMOCTOSATEIHHBIA U HECAMOCTOSATETHHBIN bubmoreia HOK
16.05.2025  https://m.edsoo.ru/ffOc84ae
pazpsaa. Monnus. [1na3zma
DneKTpuuecKue Mprudophl U YCTPOUCTBA U
64 UX 10 ;)KTH‘ICCKOGI;I HMI;HeHZe I:l)'[ aBHJIa bubmorexa HOK
P P P 20.05.2025  https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTH
N bu6mmoreka [IOK
05 Obobuaromit ypok «IeKTpOANHAMHKEY 23.05.2025  https://m.edsoo.ru/ff0c88be
66 KoHnTtponbHas pabota 1o Teme bubnmuorexa [JOK
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«9nekrpocraruka. [locTosHHbBIN 27.05.2025  https://m.edsoo.ru/ff0c8a8a
NEKTPUYECKU TOK. TOKH B pa3ian4HbIX
cpenax» /Beepoccuiickas npoepouHas
paboTa 1pu IpOBEICHUHA Ha OyMakKHOM
HOCUTEJEe
67 Peseprublit ypok. KonTponbhas pabota 1o 1 bubmumoreka [IOK
TeMe "DnekTpoarnHamMuKa" 30.05.2025 | https://m.edsoo.ru/ffOc8c56
68 PesepBHbIi ypok. O000MIIarONIMil YPOK 110 1 bubnnoreka [HOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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11 KIIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpouabusie IIpakruueckue
n/n Bcero H3yYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
ITocTostHHBIE MATHUTEI U UX
1 B3auMOJIeHcTBHE. MarHUTHOE IOJIE. 1 bu6nmoreka [IOK
Bekrop marHuTHON MHAYKUUU. JInHUM 02.09.2024 = https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MarsnuTHO€ 10J1€ IPOBOTHUKA C TOKOM.
2 OmeblT Opcrena. B3anmonencreue 1 bubmorexa HOK
PETCIE. A 05.09.2024  https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopaTtopnast pabora «3yuenue 1 1 bubmmoreka [JOK
MarHUTHOTO TIOJIsI KATYIIIKA C TOKOM)» 09.09.2024  https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO IIOJIS Ha
NPOBOAHMK ¢ TokoM. Cuiia Amnepa.
4 JIaGopartopHas pabota «lccnemoBanue 1 1 bubmorexa LHOK
. PaTopHAT b A 12.09.2024  https://m.edsoo.ru/ffOc9ac0
JIEHCTBUS TIOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOM)
JlelicTBME MAarHUTHOTO TIOJIS Ha
5 BIDK ¢Sl 3apsDKEHHYIO YacTH 1 bubmorexa LOK
ABIDIYIIYIO P o i 16.09.2024  https://m.edsoo.ru/ff0c9df4
Cwua Jlopenna. Pa6ota cuitel Jlopenia
DnexkTpoMarHuTHast UHAYKIus. [ToTok
BEKTOpa MarHUTHOM MHAYKIMHU. DJ(C
6 . 1
WHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHON 19.09.2024
nHaykuu Gapanes
7 JlaGopatopHas pabota «Mcciaenopanue 1 1 bu6muoreka [JOK
SIBJICHUSI DJIEKTPOMArHUTHOW MHIYKLIUH 23.09.2024  https://m.edsoo.ru/ff0cal50
NHnykTuBHOCTD. SIBIICHUE
8 CaMOWH, nn. IJ1C camoun, 1704 1 bubmorexa I[JOK
AYKIHH, AYKIW, 26.09.2024  https://m.edsoo.ru/ff0ca600

3H€pI‘I/I$I MAarauTHOTO IMOJIA KaTYIIKH C
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TOKOM. DJIEKTPOMAarHUTHOE T10J1€

10

11

TexHuueckne ycTpoucTBa U X
MIPUMEHEHHUE: IOCTOSTHHBIC MaTrHUTHI,
AIIEKTPOMATHUTBI, YJICKTPOIBUTATEIb,
YCKOPHUTENH JIEMEHTAPHBIX YACTHII,
WHAYKIIHOHHAS TIeYb

O6o06maromuii ypok «MarHuTHOE ToJIe.
DJIeKTpOMarHuTHasK WHITYKITUS
KoHTpoinbHas pabora 1o Teme
«MarHuTtHoOe 1oJie. DJIeKTPOMarHuTHasI
UHIYKIHSD)

30.09.2024

03.10.2024

14.10.2024

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcab82

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

12

CB00OOIHBIE MEXAHUYECKHE KOIeOaHHUs.
Iapmonndeckue konebanus. Y paBHEHUE
rapMOHHYECKHX KOJIeOaHUH.
[TpeBpartieHue SHEPrun

17.10.2024

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHast pabota «HMccnenoBanue
3aBUCHMOCTH TIEPHOJIa MATBIX KOJIeOaHMit
T'py3a Ha HUTH OT AJIMHBI HUTU U MAaCChbL
rpy3a»

21.10.2024

14

Konebarenbublit kKoHTYp. CBOOOIHBIE
AIIEKTPOMarHUTHbIE KoJieOaHus B
U/iealbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaJorus Mexy MEXaHM4eCKUMHU U
AIIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

24.10.2024

bubmmoteka IIOK
https://m.edsoo.ru/ffOcb820

15

16

®opmyna ToMcoHa. 3aK0H COXpaHEHHS
SHEPTUU B WICATHLHOM KOJIeOaTSIIBHOM
KOHTYpE

[IpencraBnenue o 3aTyxXarONUNX
KosieOaHusX. BoIHyXIeHHBIE
MeXaHHYeCKHe Konebanus. Pe3onanc.
BBIHYXICHHBIE 3JICKTPOMAarHUTHBIE
KoJIeOaHUs

28.10.2024

31.10.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86
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[Iepemennslii Tok. CHHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH

17 MEPEMEHHOTO TOKA. AMIUTUTYTHOE U bubmmorexa [JOK
. 04.11.2024  https://m.edsoo.ru/ffOcbd34
JEeICTBYIOIIEE 3HAaYCHHE CUJIbI TOKA U
HaANPSDKEHUS
Tpancdopmarop. [Iponssozactso,
18 nepegava u NoTpedIeHue dICKTPHIECKOM 07.11.2024
SHEPruu
VY CTpoiicTBO U IPAaKTUYECKOE MPUMEHEHHE
19 AIEKTPUYECKOTO 3BOHKA, TEHEPATOpa bubnnorexa [JOK
MEPEMEHHOTO TOKA, JIMHUMA 11.11.2024  https://m.edsoo.ru/ffOcc324
AIIeKTponepeaay
DKOJIOTUYECKUE PUCKU TIPU TPOU3BOJICTBE
20 anekTposHeprun. Kynerypa
MCIIOJIb30BAHUS JICKTPOIHEPTUU B 14.11.2024
MMOBCETHEBHOW KU3HU
MexaHnueckre BOJHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. CkopocTts bubmuoreka [IOK
pacrpocTpaHeHUsI U IJTHHA BOJIHBI. 25.11.2024  https://m.edsoo.ru/ffOccab4
[Tonepeunsie U MPOTOTBHBIE BOJIHBI
29 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa. bubnnorexa [JOK
Bricota Tona. Tem0Op 3ByKa 28.11.2024  https://m.edsoo.ru/ffOcccOc
DJIEKTPOMArHUTHBIEC BOJIHBI, UX CBOMCTBA
23 U ckopocTh. 1lIkana aneKTpoMarHuTHBIX bubmorexa [TOK
02.12.2024  https://m.edsoo.ru/ffOccfe0
BOJIH
24 [TpWHIMITBI PaTUOCBSI3U M TEJICBUICHHUS.
PazButue cpeacts cs3u. Paguonokanus 05.12.2024
25 KontponbHas padora «Konebanus u bubmuorexa [JOK
BOJIHBI) 09.12.2024  https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA
26 B inHopo;[Hoﬁ cpg):[e. "Il)“oqezHHﬁ bubmorexa [TOK
12.12.2024  https://m.edsoo.ru/ff0cd350

HMCTOYHUK cBeTa. JIyd cBera



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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

OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS

bubnunoreka LIOK

27 ! i
ceera. TocTpoeie usooparerii b 16.12.2024  https://m.edsoo.ru/ffcd4e0
IJIOCKOM 3epKajie
[Ipenomiuenue ceera. Ilonnoe €HHEE
28 0Tp ;In(:?n: Ii’[ : ;HLHLI;II \ 0; }rII}(I)TIII){oHr}(I) bubmorexa LOK
P - peA " 19.12.2024  https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS
29 JlabopaTtopHas paborta «3mepeHue bubnmnoreka HOK
1oKa3areJis MPeJIOMIICHUS CTEKIIA 23.12.2024  https://m.edsoo.ru/ffOcd67a
JIunsel. [TocTpoenne n3o00pakeHuit B
30 nuH3e. Dopmysia TOHKOH JIMH3BI bubmmorexa [IOK
- oMY ' 26.12.2024  https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
31 JlabopaTtopHas pabora «HMccinenoanue
CBOMCTB M300paKEHUH B JIMH3AX) 09.01.2025
Hucnepcus cBera. CioxxHbIA COCTaB
2 . .
3 oenoro cBera. L[Bet. JlJaboparopnas 13.01.2025
paborta «HabmroeHue Aucepcun CBeTay
33 Wntepdepennus ceta. udpaxmus cera. bubnmnoreka HOK
JudpakumonHas pemeérka 16.01.2025  https://m.edsoo.ru/ffOced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka [HOK
[Tonsipu3zanus ceeta 20.01.2025  https://m.edsoo.ru/ffOcf02e
OnTuyueckue npudOpsI U yCTPOIlCTBa U
35
YCJIOBHS MX 0€3011aCHOTO TPUMEHEHUS 23.01.2025
['paHuIbl MPUMEHUMOCTH KIaCCUYECKOM
36 MexaHuku. [locTynarel cneruanbHOMU bubmorexa [IOK
' Y B 27.01.2025  https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHLHOCTU
OTHOCHTETBHOCTH OJTHOBPEMEHHOCTH.
37 3amenJieHHe BpPEMEHH U COKpaIlleHUE bubmorexa [TOK
8 P patt 30.01.2025  https://m.edsoo.ru/ffOcfad2
JUTMHBI
DHEPrus U UMITYJIbC PEIATUBUCTCKON
38 yacTuibl. CBS3b MACChl ¢ SHEPTHUEH U bubmorexa [TOK
HEL P 03.02.2025  https://m.edsoo.ru/ffOcfc68

UMITYJICOM. DHEPTHUS MOKOS
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39 KonTtponsHas padora «Ontuka. OCHOBBI bu6muotexa [JOK
CIIELHUATLHON TEOPUU OTHOCUTEILHOCTH 06.02.2025  https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmyna Ilnanka. DHeprus u bubnmnoreka HOK
UMITYIIbC (OTOHA 10.02.2025  https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue porodddexra. bubmmoreka [JOK
Omneiter A. I'. CToneroBa 13.02.2025  https://m.edsoo.ru/ffOcffc4
3akonHsl Gpororddexra. YpaBHeHUE
42 3ﬁHH.ITC§H3, nq;)l(p@omaq)(;@)ema «Kpachnas bubmmorexa LIOK
8 FEP 24.02.2025  https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
43 Hasnenue ceera. Onbrtel [1. H. JIeOenena. bubnnorexa [JOK
XHUMHYECKOE JENCTBUE CBETA 27.02.2025  https://m.edsoo.ru/ff0d04a6
TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE
44 npuMeHeHue: (poTolsieMeHT, (HOTOMaTUHK, 03.03.2025
coJiHe4Has OaTapesi, CBETOUOT
45 Pemenue 3aga4 mo reme «JIEMEHTBI bubmmoteka IIOK
KBaHTOBOU ONTHUKI 06.03.2025  https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONBITHI
46 Pezepdopna o paccesHUIo 0-4acTu bubmmorexa [TOK
PPOPA P H 10.03.2025  https://m.edsoo.ru/ff0d091a
ILnanerapHas MoJenb aToMa
bubnmnorexa LIOK
47 Hocrynarer bopa 13.03.2025  https://m.edsoo.ru/ff0dOafa
Nznydenue u nornomenrue GOTOHOB MpH
48 ne ey::o € aToMma C oni{oro (bOBHSI 3Hepr1/n/1 Bubmmorexa [IOK
pexor . 8 P P 17.03.2025  https://m.edsoo.ru/ff0dOafa
Ha Jpyroii. Buasr criekTpos
BonroBrle cBoiicTBa yacTHIl. BomHBI 1e
49 bpoins. KoprnyckynsipHO-BOIHOBOM bu6muoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE 20.03.2025  https://m.edsoo.ru/ff0d0ca8
U3Iy4eHue
OTKpBITHE PATMOAKTUBHOCTH. OTBITHI
50 Peszepdopaa mo onpenenenuro cocraBa bubmorexa [TOK
PDOPA per 24.03.2025  https://m.edsoo.ru/ffod0fd2

PAaOaKTUBHOI'O U3JTYYCHHUA
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51

CsoticTBa anbda-, 6era-, ramma-
I/I3J1yquI/ISI. BJII/ISIHI/IG pa,[[I/IoaKTI/IBHOCTI/I
Ha JKUBBIC OPraHU3MbI

27.03.2025

52

OTKppITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacma. INeKTPOHHBINA U
NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JTy4eHUE

31.03.2025

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

54

DHeprus CBA3U HYKJIOHOB B SIIpE.
SInepHsle peakuuu. S nepHbIil peakTop.
[IpoGnemsbl, epcreKTUBBI, IKOIOTMUECKUE
aCIIEKTHI SICPHOU DHEPreTUKU

OnemeHTapHble YacTULbl. OTKpPBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyruslii ctonn «@yHaaMeHTaIbHbIE
B3auMOIecTBUsA. EAMHCTBO usnueckoit
KApTUHBI MUPA»

03.04.2025

14.04.2025

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

OTanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4eHHE aCTPOHOMMH. Buj 3BE€31HOTO
Heba. Co3Be3usi, SipKre 3BE3/bI, IIAHETHI,
X BUIUMOC IBUXCHHUC. Conueynas
cucrema

17.04.2025

56

57

Comune. ConHeyHas akTUBHOCTb.
Nctounuk sHeprum CoJiHIa U 3BE31T

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU.
3BE3/bI INIABHOM MOCIIEI0BATENBHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE IPEICTABICHUS O
IIPOUCXOXKACHNN U 3Boatonuu CosHna u
3BE3N

21.04.2025

24.04.2025

58

Mieynsiii [1yte — Hama ['anakTuxa.
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[Tonoxenne n aBmxenne CosHua B
lNanmakruke. ['anaktuku. YEpHbIE ABIPHI B
AIpax TajJaKTUK

28.04.2025

59

60

61

Bcenennas. Pa3beranue ranaktuk. Teopus
bonbmoro B3peiBa. Penukrosoe
u3nyyeHue. MeraranakTuka

Hepemennsie npo6ieMbl aCTPOHOMUH

KonTponbhas pabota «31eMeHThI
ACTPOHOMHUU U aCTPOPUIUKID)

30.04.2025

05.05.2025

08.05.2025

62

Ob6o6maromuii ypok. Pons pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHON B
ATUYECKOH cdepax AesTeTbHOCTH
YyeJI0BeKa

12.05.2025

63

O6o6matomuii ypok. Ponbs u mecto
($U3UKY U aCTPOHOMUU B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

15.05.2025

64

65

66

O6o6maromuii ypok. Ponb ¢puznyeckoit
Teopuu B GOPMHUPOBAHHIH TIPEICTABICHUI
0 (pusmyeckol KapTUHE MUpa

Ob6o6maromuit ypok. Mecto ¢puzndeckoi
KapTHHBI MUpPa B 00ILEM psay
COBPEMEHHBIX ECTECTBEHHO-HAYUHBIX
MIPEACTABIECHUH O IPUPOJIE

PesepBHBIi ypok. MarHuTHoOe 1osie.
DNEeKTpOMarHuTHas MHAYKIHS

19.05.2025

22.05.2025

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CIIELMAJIbHON TEOPUU OTHOCUTEIBHOCTH

68

Pesepnbrii ypok. KBantoBas ¢pusuka.
DNIEeMEeHTBI aCTPOHOMUU U acCTPOPU3UKU

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



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

68



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

» ®uzuka, 11 kmace/ Mskumes I'.J1., Byxosue b.b., Yapyrun B.M.; ox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3aaTeancTBo
«IIpocsemienne»

» ®usuka, 10 kimace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H.; mon
penaknueti [TapdenteeBoit H.A. AkmmonepHoe o61mecTBo «M3marenscTBo
«IIpocsemienue»

CoOopnuk 3ana4 no ¢puzuke. 10 — 11 kmaccel: mocodbue s
00111e00pa30BaTeNbHBIX YUPEKIACHUI: 0a30BbIN U PO uIbHBIN ypoBHH/ H.A.

[TapdentneBa. — 3-¢ u3a. — M.: [Ipocsemienne

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. I'. A Msxumes, b.b. byxosues, H.H.Cotckuii «®u3zuka. 10 kimaccy, -M.:
ITpocgenienne,2020

2. I' I Msxumes, b.b. byxosues, B.M. Uapyrun «®usuka. 10 kmacey, -M.:
ITpocsemienne,2021

3. A.Il.PermkeBuy, 3agaunuk «®Pusuka 10-11», -M.:/Ipoda,2019

4. JILA.Kupuk «®uzuka 10. CamocTosiTeIbHbIE U KOHTPOJIbHBIE pA0OTHD», -M..:
Hnexca,2020

5. Crenanosa I'. H. Coopuuk 3agad o ¢usuke / I'. H. CrenmanoBa. — M.
[Tpoceemenne, 2015 T

6. JI.A. Kupuk, ®uszuka-10, camocTosiTeIbHbIE U KOHTPOJIbHBIE pabOThl. — M:

«Hnexkcay», 2019 r.



HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://markx.narod.ru/pic/ - ¢pusuka B mkoure.

2. http://festival.1september.ru/articles/ - ¢pecTrBap negarornyecKux uaci
«OTKpBITBIN YPOK».

3. http:/lwww.fizika.ru/ - caiit s yunreneit pu3uku 1 MX y4CHHKOB.

4. http://www.physics.ru/ - matepuaisl 1o Gpusuke.

5. Enunas kosuteknus nudpoBeIX 00pa3oBaTebHBIX pecypcos http://school-
collection.edu.ru/catalog/pupil/?subject=30

6. Otkpeitas ¢pusuka http://www.physics.ru/courses/op25part2/design/index.htm
7. @ecTUBalb NeJarornyeckux uaen «OTKPBITHIN YPOK»
http://festival.1september.ru/

8. dusuka.ru http://www.fizika.ru

9. KM-mkona http://www.km-school.ru/

10. DnextpoHHbIi yueoHuK http://www.physbook.ru/
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