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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma o ¢pu3nke Ha YPOBHE CPEIHETO 00IIETr0 00pa3oBaHus
cocTaBiieHa Ha ocHOBe TpeOoBaHui K pe3ynbTaTaM OCBOCHHUS 00pa30BaTEIbHON
IPOrpaMMbl CPEAHETO 00IIero 00pa3oBaHusl, MPEACTaBICHHBIX B DeepanbHOM
rocyJIapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE HaYaIbHOTO/OCHOBHOTO/CPETHETO
obmiero obpaszoBanus u denepanpHoil paboyeil mporpaMmMe Mo yueOHOMY IpeaMeTy
«(pu3nKay, a TAkKe Ha OCHOBE XapaKTEPUCTUKH IJIAHUPYEMBIX Pe3yIbTaTOB
JTyXOBHO-HPABCTBEHHOT'O PAa3BUTHSI, BOCITUTAHUS M COLIMATN3AIIMYI O0YyHarOIIUXCS,
npecTaBICHHON B deiepanbHOi paboueit mporpamme Bocnutanus u B [Iporpamme
Bocniutanust MOV «AunekceeBckas COIy.

Copnepxanue NporpaMmsbl o (pU3KKe HaNpaBJIeHO Ha POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpa oOyuatomuxcst 10—11 knaccoB mpu o0yueHuu ux Gpusnke Ha
0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACATEIBHOCTHOTO Noaxoaa. [Iporpamma no
¢dusuke coorpeTcTByeT TpeboBanusM OI'OC COO k miaHuPyEeMbIM JIMTYHOCTHBIM,
MIPEAMETHBIM U METAINIPEAMETHBIM PE3YJIbTaTaM 00yUEHHUs], a TAK)KE YUUTHIBAET
HEO0OXOAMMOCTDb peann3alii MEeXIIPEIMETHBIX CBS3€H (PU3UKHU C €CTECTBEHHO-
Hay4YHBIMU y4e€OHBIMU IpeMeTaMu. B Hell onpenensoTcsi OCHOBHBIE SN U3yUYeHUS
(hU3MKKN HA YPOBHE CPeJIHETO 00I11ero 00pa3oBaHusl, IJIAHUPYEMBbIE PE3YJIbTaThI
OCBOEHHMSI Kypca (PU3UKH: INYHOCTHBIE, METAIIPEIMETHBIE, TPEIMETHBIE (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

. IJIAaHUPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (hU3uKu Ha 6a30BOM YPOBHE, B TOM
YuCJIe TPEeAMETHBIE Pe3yJIbTaThI 1O rojiaM O0yYEHUS;

. cojiepkaHue yueOHoro npeamMera « Pusukay Mo rojam o0y4eHusl.

du3nka Kak Hayka 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIbI, BRICTYIAsl B KAUE€CTBE
y4eOHOTro MpeAMETa B MIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HAHUN 00
okpyxatoieM Mupe. [IIkonpHbIN Kype U3uKu — cucTeMooOpa3yIonui st
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB, MOCKOIbKY (DU3UUECKUE 3aKOHBI JIEKAT
B OCHOBE MPOIIECCOB M SIBJICHUM, N3y4aeMbIX XUMHUEH, OnoIoruen, pusndeckoi
reorpadueit u acrpoHomueii. Mcronp3oBaHue U aKTUBHOE TPUMEHEHHE (DU3NISCKHUX
3HAHUU OMPEACIISIET XapaKTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOTH B cdhepe
SHEPIreTUKH, TPAHCTIOPTA, OCBOEHHUSI KOCMOCA, TTOJIyYEHHS HOBBIX MAaT€pUAJIOB C
3aIaHHBIMU CBOMCTBaMU U Apyrux. M3yueHune pu3nuku BHOCUT OCHOBHOM BKJIAJl B
(hopMUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yUYarOIIuXCs, B
dhopMUpOBaHUE YMEHHUI IPUMEHATh HAyUYHBIA METO/] TO3HAHUS TIPU BHITTOJIHEHUHU
MMM Y4EOHBIX UCCIICIOBAHUM.

B ocHOBY kypca ¢usuku 17151 ypOBHS CPeAHETO 00111ero 00pa3oBaHUsl MOJOKEH P
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 HOCTPOEHUS.

Nnes nenoctHoctu. B COOTBETCTBUM € HEM KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM,
OH COJICP>KUT MaTepHal U3 BCEX pasiesioB (U3UKHU, BKIIFOYAET KaK BOMPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKH.



Wnes renepanuzanuu. B cooTBeTCTBUM € HEMl MaTepuall Kypca Gpu3nku o0beInHEH
BOKpPYT (pusmueckux teopuil. Benymum B kypce saBisercs (GopMUpOBaHUE
IPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Wnes rymanutapuzanuu. E€ peanuzanus npeamnoaraeT UCHOJIb30BaHNE
rYMaHUTApHOTO NOTEHIMaIa (PU3NYECKON HayKU, OCMBICIIEHUE CBSI3U Pa3BUTUS
(bu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MPOOIEMAMHU.

Wnes npuknaanoi HanpaBiaeHHOCTH. Kypc ¢pu3uku mpenamnonaraet 3HakOMCTBO C
HIMPOKUM KPYTOM TEXHUUYECKUX M TEXHOJOTHUECKHUX MPUTIOKEHUIN U3yUYEeHHBIX
TEOPUH U 3aKOHOB.

W aest sxoJI0TU3aluu peaan3yeTcs MOCPEACTBOM BBEICHUS JIIEMEHTOB CO/ICPKAHMS,
MOCBSIIEHHBIX YKOJIOTUYECKUM TPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3AHBI C
pa3BUTHEM TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CYKIEeHUS MPoOIIeM palliOHAIBHOTO
IIPUPOIONIOIB30BAaHUS U KOJOTUUECKON O€30MaCHOCTH.

Crep>KHEBBIMU JIEMEHTAMU Kypca (PU3UKU Ha YPOBHE CPEIHEro OOIIETo
oOpa3oBaHUsl SIBIAIOTCS Qu3nueckue Teopun ((GopMHUpPOBAHNUE MPEICTABICHUN O
CTPYKTYpe HNOCTpOeHUs (PU3NYECKOM TeopuH, posin (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O IPUPOJIE, TPAHULIAX TIPUMEHUMOCTH
TEOpUH, 7Sl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).
CucTeMHO-AesTeTbHOCTHBIN MOAXO0] B Kypce (PU3UKHU peann3yeTcs Mpexk/Ie BCero 3a
CUET OpraHM3AINH SKCIIEPUMEHTAILHON e TEIBHOCTH 00ydarommxcs. [ 6a3oBoro
YpOBHS Kypca (PU3UKHU — 3TO UCIOJIb30BaHNE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JTAOOPATOPHBIX pabOT, KOTOPHIE B IpOrpaMMme
1o ¢pu3nke 0ObEAMHEHBI B OOIIMI CTHMCOK YYEHUYECKUX MPAKTHUECKUX PadoT.
Brienenue B ykazaHHOM NepeyHe J1a00paTOpPHBIX padoT, MPOBOAUMBIX IS
KOHTPOJISI U OLICHKH, OCYLIECTBIISIETCA yYaCTHUKaMU 00pa30BaTesIbHOTO Mpoliecca
UCXOJI U3 0OCOOCHHOCTEH MJIAHUPOBAHMS M OCHaIlleHUs kabuneta pusuku. [Ipu sTom
o0ecrnieunBaeTcs OBJIAIEHUE 00YUAIOIIUMUCS YMEHUSMU MPOBOIUTH KOCBEHHbIE
U3MEPEHUS, UCCIIeI0BAHUS 3aBUCUMOCTEN (PU3NUECKUX BEIUUMH U IIOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHNE yIEs€TCs pELICHUIO pacUETHBIX U Ka4eCTBEHHbIX 3a1a4. [Ipu
ATOM IS Pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISTFOTCS 3a/1a4U C SIBHO 33JJaHHOU
bu3nYECcKOil MOEIbI0, TTO3BOJIAIONINE IPUMEHSATh U3YUYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjieia Kypca, Tak U HHTETPUPYsI 3HAHUS U3
pa3HbIX pas3aenoB. [Jis kKauecTBEHHBIX 3a7]ad MPHOPUTETOM SIBISIFOTCS 33IaHUS Ha
00BsICHEHHE MPOTEeKaHUS (PU3NUECKHX SBJICHHUMA U TIPOIECCOB B OKPYIKAIOIICH JKU3HH,
TpeOytoire BbIOopa (PU3NUECKON MOJIEH ISl CUTYallMi MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmMu GI'OC COO k maTepuaibHO-TEXHUUECKOMY
obecreueHnto yueOHoro nporecca 0a30BbIii ypOBEHb Kypca (DU3UKH HAa YPOBHE
cpeaHero o01ero 0opa3oBaHus JOKEH U3y4aThCsl B YCIOBUSAX MIPEIMETHOTO
kKaOuHeTa (PU3UKK WK B YCIOBUSX MHTETPUPOBAHHOTO KaOMHETa IPEIMETOB



€CTeCTBEHHO-HAY4HOTr0 1IMKJa. B kabuHere Gu3MKH JOHKHO OBITH HEOOXOIMMOE
n1abopaTopHOE 000PYAOBaHHE IS BHIIMOJIHEHUS YKAa3aHHBIX B IPOrpaMMe 1o (pu3mke
YYECHHUECKUX MPAKTUYECKUX pabOT U JEMOHCTPAIIHIOHHOE 000PYI0BaHUE.
JleMoHCTpannoHHOEe 060pynoBaHie HOPMUPYETCS B COOTBETCTBUU C MIPUHITUTIOM
MHUHHMMAJIBHOM TOCTATOYHOCTH U 00ECIIE€YMBAET NOCTAHOBKY IEPEUNCIICHHBIX B
nporpamMme 1o (PU3HUKe KIFOYEBBIX JEMOHCTPAIIHA IS UCCIETOBAHMS N3Y9aeMbIX
SIBIICHHIA U TPOIIECCOB, IMITUPHUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMECHCHUH.

JIaGopatopHoe 060pyI0BaHHE SISl YICHUYECKUX MPAKTUYECKUX paboT popMupyercs
B BUJIC TEMAaTHYCCKIX KOMILICKTOB U 00ECIICYMBACTCS B PACUETE OHOTO KOMILICKTA
Ha JBYX oOydarommxcs. TeMarnyeckue KOMIUIEKTHI JaOopaTOpHOro 000pyA0BaHUs
JOJDKHBI OBITH TIOCTPOCHBI HA KOMITJICKCHOM HCIIOJIb30BAaHUH aHAIOTOBBIX U
U(PPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE

1M (poBBIX Ta6OpaTOPHUH.

OCHOBHBIMU TIETISIMU M3Y4YEeHUS (PU3UKU B 00IIEM 00pa30BaHUM SBISIOTCS:

. dbopMHpOBaHUE UHTEPECA U CTPEMIICHUSI 00YHAIOIIUXCS K HAYYHOMY
W3YYEHUIO MPUPO/IbI, PA3BUTHE UX WHTEIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
. pa3BUTHE MPECTABICHUI 0 HAYYHOM METOJIe TTO3HAHUs U (OPMHUPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

. dhopMUpOBaHUE HAYYHOT'O MUPOBO33PEHUSI KaK pe3yJibTaTa U3y4eHUsI OCHOB
CTPOCHUSI MaTepuu U (PyHTaMEHTAIbHBIX 3aKOHOB (PM3UKH;

. dbopmMupoBaHUE YMEHUI OOBACHATH SIBJICHUS C UCIIOIb30BaHUEM (PU3MUECKUX
3HAHUW U HayYHBIX JJOKAa3aTEIbCTB;

. dbopmMupoBaHUE NMPECTABICHUN O poiu (GU3UKU JJIs1 PA3BUTHUS IPYTUX

€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHune 3Tux 1enei o0ecrneuynBaeTcs penieHueM CIeIyIoNuX 3a1ad B MpoIecce
M3y4deHHs Kypca (PU3UKH Ha YPOBHE CpeIHEro O0IIero oopa3oBaHUsI:

. pUOOPETEHUE CUCTEMbBI 3HAHUH 00 001X PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUAX, BKIIIOUAs MEXAHUKY, MOJICKYJISIPHYIO (DU3HUKY, dJIEKTPOIUHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKHY;

. dbopMHpoBaHrE YMEHUN IPUMEHSITH TEOPETUUCCKUE 3HAHUS JIJ1s1 OO BSICHEHHUSI
(U3UYECKUX SIBJICHUH B TIPUPOJIE U JISl IPUHATHSI MPAKTHYCCKUX PEIICHUHN B
MOBCEIHEBHOM JKH3HM;

. OCBOCHHE CITOCOOOB PEIICHUS Pa3IMUHbIX 3a/1a4 C IBHO 33JJaHHON (U3MIECKON
MOJICIIBIO, 3324, TTOIPAa3yMEBAIOIINX CAMOCTOSTEIIBHOE CO3IaHue (PU3UICCKOM
MOJICIIH, aJICKBATHON YCIIOBUSM 3a/1a4H;

. MOHMMaHUe (PU3UIECKUX OCHOB U MPUHIIMIIOB ACHUCTBUSI TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEY;
. OBJIaJICHUE METOJAMU CAMOCTOSTEIIBHOTO TUIAHUPOBAHUS U MIPOBEICHUS

(bU3UYECKUX SKCIIEPUMEHTOB, aHAN3a U MHTEpIpeTannu nHpopMmaIuu,
ONPENEIICHHS JOCTOBEPHOCTH MTOJIYUYEHHOTO PE3yJIbTaTa;



. CO3/IaHHE YCTIOBHM JUTSl Pa3BUTUS YMEHHI MTPOCKTHO-UCCIICIOBATEIBCKOM,
TBOPUYECKOH eATEIHLHOCTH.

Ha n3ydenue ¢puszuku (0a30BbIi ypOBEHB) HA YPOBHE CPEIHETO 00111eT0 00pa3oBaHus
otBoauTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68
yacoB (2 Jaca B HEJIEINIO).

[Ipenyiaraemsiii B mporpaMme 1o GU3HKe IePeUeHb Ja00PATOPHBIX U MTPAKTUYECKUX
paboT SABIIAETCS PEKOMEHIOBAHHBIM, YIUTENb JIeTIAeT BEIOOP MPOBEICHUS
1abopaTOPHBIX Pa0dOT U OMBITOB C YUYETOM HHANBUAYATHLHBIX OCOOCHHOCTEH
00yyaroImmxcs.

COJEP XAHME OBYUYEHUA

10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUSA

dusuka — HayKa o npupoje. Hayunpie MeTO1bI TO3HAHKS OKpYyXKarouero mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B MIPOLIECCE TTO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue pU3nUECKUX SBJICHUM U mpoueccoB. Hayunble runoressl.
®duszuueckue 3aKOHbI U TEOpUHU. ['paHuIIbl IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Ponb u MmecTo (pu3uku B OpMUPOBAHMN COBPEMEHHON HAyYHON KapTUHBI MHUpPA, B
MIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

JleMoHCcTpanuu

AHanoroBble ¥ HU(PPOBHIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATYHKH.
Pasznen 2. Mexanuka

Tema 1. Kunematuka

Mexanunueckoe 1BrkeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKeHusA. Cuctema
orcyéra. Tpaekropusi.

[lepemerienue, CKOPOCTh (CpeaHsIsl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOpPEHHE
MaTepUAIbHON TOYKH, UX MTPOEKIIMH HA OCH CUCTEMBI KoopauHaT. ClIoKeHue
IIEPEMELLECHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHOE JBIKeHue. ['paduku
3aBUCHUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHUS], IyTH U NEPEMEIICHUS
MaTEepUAIBHOW TOYKH OT BPEMEHH.

CBobosHOE TIazieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonuneitnoe npmxenue. J[BUKeHNE MaTEPUATIBHON TOUKHU MO OKPY>KHOCTH C
IIOCTOSIHHOM 10 MOJYJIXO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS CKOPOCTb.
ITepuon u wactora obparmieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuyeckne ycTporucTBa U NPAKTUYECKOE PUMEHEHUE: CTUAOMETD, IBHKEHUE
CHaps10B, LICTIHbIC U PEMEHHBIE NTEpEIayn.

JdemoHcTpanuu

Mojenb cucTeMsl OTCUETA, UIUTKOCTPALMS KHUHEMATHYECKUX XaPAKTEPUCTUK
JBUKEHUS.



[IpeoOpazoBanue NBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3yXE U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OpoeHHOro Mo/ YoM K TOPU30HTY U
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJeHUSI.

Hanpagienue ckopocTyl pu ABMKEHUH 1O OKPY>KHOCTH.

YdeHn4ecKkni IKCIEPUMEHT, JJa00paTOPHbIe PA00ThI

N3ydyeHne HEpaBHOMEPHOTO IBUKEHUS C LIEJIBIO ONPEICICHUS MTHOBEHHOMN
CKOpOCTH.

HccnenoBanne COOTHOMIEHUS] MEXKTy ITyTAMU, ITPOMJICHHBIMU TEJIOM 32
MOCJIEIOBATEIbHBIE PABHBIE TPOMEKYTKHA BPEMEHHU ITPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYaJbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne NBMKEHUS [IApUKaA B BA3KOMN KUIKOCTH.

N3yuenue ABMKEHUS Tena, OPOLMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpuaiun otHOcuTensHOCTH [ anmmiies. [lepBeiit 3akoH HeroToHa. HEpLnanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoii 3akon HetoToHa 1i1st
MaTepuaabHON TOUKHU. Tpernil 3aKkoH HproTOHA 1151 MaTepuaibHBIX TOYEK.
3akoH BcemupHOro TsaroteHus. Cuna tsoxectd. IlepBas kocMudeckasi CKOpOCTb.
Cwuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunabl Tpenus (1okosi, CKoJbkeHus1, kaueHus). Cuia tpenus. Cyxoe TpeHue.
Cuita TpeHusl CKOJIbXKeHUs U cuiia Tpenus nokosi. Koadpduuuent tpenus. Cuina
COIPOTHUBJICHUS MPU IBUKECHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTtynarensHOE U BpalllaTesbHOE JBMKEHUE aOCOIIOTHO TBEPAOTO Tea.
MOMEHT CHJIBI OTHOCHUTENBHO OCH BpalieHus. [lnedo cumbl. YcnoBus paBHOBECUS
TBEPJOIO TeJIa.

TexHuueckne yCTpOMCTBa U MPAKTUYECKOE TPUMEHEHHE: TTOAIINUITHUKY, JBUKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

JdemMoHcTpanuu

SIBnenne nHepUUH.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIIUX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cuit.

CrioxeHune Chil.

3aBUCUMOCTD CUJIBI YIIPYTOCTH OT JAeOpMaIiii.

HegsecomocTs. Bec Tena npu yCKOpEHHOM ITOAbEME U TIAJICHUH.

CpaBHeHUE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbIKCHUS.

VYcnoBust paBHOBeCUs TBEPAOTro Tea. Buabpl paBHOBECHS.

Y4deHn4ecKni IKCNEPUMEHT, JJa00paTOPHbIe PA00ThI

N3yuenue nBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



HccenenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B IIPY>KUHE U
pE3UHOBOM 00pasle, OT UX AePopMariH.

HccenenoBanue yciaoBUM paBHOBECHS TBEPAOIO Tela, UMEIOLIETO OCh BPAILLCHUS.
Tema 3. 3akoHBI COXpaHeHHs] B MEXaHUKE

Nmnynsc MaTepraabHON TOUKH (Tela), CHCTEMbl MaTEpUANIbHBIX ToUeK. mmymbe
CWJIbl M1 U3BMEHEHHE UMITYJIbCa TeJIa. 3aKOH COXpaHEHUsI UMITyJibca. PeakTuBHOE
JBHKCHHUE.

PaGora cuibl. MOIHOCTH CHIIBL.

Kunernueckas s3Heprusi MarepuaibHOU TOUYKU. Teopema 00 u3MEeHEeHUH
KUHETUYECKOU IHEPTUU.

[TorenuuanbHas sueprusd. [lorennuunansHast sHEprus ynpyro n1ehopMUpPOBaAHHON
npykuHbl. [loTeHnnanbHas s3Heprus Tena BOJIU31 MOBEPXHOCTH 3EMIIH.
[ToTeHunanbHbIEC U HE MOTEHLIMATIbHBIE CHIIBL. CBSA3b paOOThI HE TOTEHIIUAIBHBIX CUIT
C U3MEHEHHEM MEXaHWYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHCHHUSI
MEXaHUYECKON IHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE IIPUMEHEHHE: BOAOMET, KOIIED,
IIPY’KWHHBIN [TUCTOJIET, IBMOKCHHUE PAKET.

JlemoHCcTpanumn

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktnBHOE nBMXEHUE.

[lepexoa NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

YdeHn4ecKuu IKCIEPUMEHT, JJa00paTOpHbIe pa00ThI

N3yuyenue abCOMOTHO HEYNIPYTOIo yAapa ¢ MOMOILBIO IBYX OJUHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIbI C U3MEHEHUEM MEXaHUYEeCKOW SHEPrUM Teja Ha
IIPUMEpPE PACTIKEHUS] PE3UHOBOIO KIYTa.

Pazgen 3. MoaexkyasipHas pu3uka U TEPMOAUHAMHUKA

Tema 1. OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH TeOPUH

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe asmxenue. Juddysus. Xapakrep IBHKEHUS U
B3aMMO/JICHCTBUS YaCTHUIL BEMIECTBA. MOJENN CTPOCHHUS Ta30B, KUIKOCTEU U TBEPABIX
TEJ U 00BSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojelnel. Macca u pa3mepbl
Monekyn. KonnuectBo BemectBa. [loctositnHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [llkana remneparyp Llenbcus.
Mopens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOM
TEOPHUH UJICaTTLHOTO Ta3a. AOCOIIOTHAs TeMIlepaTypa Kak Mepa cpeaHeit
KMHETUYECKOW SHEPTHH TEIJIOBOrO JIBM>KEHMS yacTull ra3a. [llkana temmnepaTtyp
KenbBuna. I'a3oBbie 3akoHbl. Y paBHeHHe MenaeneeBa—Knanelipona. 3akoH
HanbroHa. M30mporeccsl B HAEaIbHOM ras3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA.
['padmyeckoe mpencraBiaeHUe U30MPOLIECCOB: H30TEPMa, U30X0pa, U300apa.



TexHuueckue ycTpoicTBa U MPaKTHUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
JdeMoHCcTpanuu

OnbIThI, JOKa3bIBAIOIIKE JTUCKPETHOE CTPOCHHUE BEIIECTBA, (POoTOrpaduu MOJIEKYT
OpraHUYECKUX COCTUHEHUN.

OnbiThl 110 U] HY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOEHCTBUS.
Mopens, WIUTIOCTPUPYIOIIas IPUPOLY AABJIEHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS UICAIBHOTO Ta3a, H30IPOLIECCHI.
Y4deHn4yeckui IKCIePUMEHT, J1a00paTOPHbIe padoThl

Ornpenenenre Macchbl BO3yXa B KJJACCHOM KOMHATE HA OCHOBE U3MEPEHUM 00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXIY ITapaMeTPaMH COCTOSTHUS Pa3peXEHHOTO Iasa.
Tema 2. OCHOBBI TEPMOJAMHAMHUKH

Tepmoaunamuueckas cucrema. BHYTpeHHsIs SHEPTHsl TEPMOAMHAMUYECKON CUCTEMBI
U ciocoObl €€ n3MeHenus. KonnuecTBo TemnoTel U pabota. BHyTpeHHss SHEPIUs
OJIHOATOMHOTO MJICaJIbHOTO Ta3a. Busl Tenonepenaun: TeIIONPOBOAHOCTD,
KOHBEKIIUSA, U3JIy4eHUE. Y JeIbHas TEIUNIOEMKOCTD BellecTBa. KOIMYECTBO TEMIOTHI
IIpY TEIIoNeEpeaaye.

[Tonsitue 00 aguadbatHoM mpouecce. [lepBblil 3akoH TepMoauHaMUKU. [[pumenenune
MEPBOT0 3aKOHA TEPMOJIMHAMMKY K U3ompoleccaM. ['paduueckas nHTeprpeTanus
paboThI raza.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh POIIECCOB B MPUPOJE.
TeruoBble MamHbL. [IpuHIUIIBL 1eHCTBUS TEIUIOBBIX MaluH. [IpeoOpa3zoBanus
SHEPTUU B TEIUIOBBIX MamuHax. KoadduimeHnT none3Horo nqeicTBUs TEIIOBOM
Mmamuabl. [ukn Kapao u ero koadGuimeHT mojae3Horo AeMcTBUsL. DKOJIOTUUECKUE
pO0JIEMBI TETIJIO3HEPTETUKH.

TexHHuecKue ycTpocTBa U MPAKTUYECKOE TPUMEHEHNE: IBUTATENIb BHYTPEHHETO
CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED.

JdemMoHcTpanuu

N3meHeHnue BHYTpEHHEH SHEPTUH TeJla IPU COBEPIIEHUH padOThl: BEUIET MPOOKHU U3
OYTBUIKM MOJT IEUCTBUEM CXKATOIO BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe
myTéM TpeHus (BUICOAEMOHCTpAIus).

N3meHeHune BHyTpEeHHEH sHeprun (TeMIiepaTyphl) Tea Ipy Terionepeaaye.

OnbIT M0 aaAabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).
Mopaenu napoBoid TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHMsl, PEAKTUBHOTO
JIBUTATEIS.

YdeHn4ecKni 3KCNEePUMEHT, JIa00paTOPHbIe PA00ThI

N3mepenne yaenpHOoN TEII0EMKOCTH.

Tema 3. ArperaTHble coCcTOsiHMS BelecTBa. @a3oBble Mepexo/abl



[Tapoo6pazoBanue u koHAeHcanus. Mcnapenue u kuneHue. AOGCONMIOTHAS U
OTHOCHUTENBHAS BIIAXKHOCTh BO3yXa. HacklllieHHbIN map. Y aenpHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMITEPATyPhl KUTICHUS OT J1aBJICHHUS.
TBépnoe Teno. Kpucramimueckue u aMmopdHbie Tesa. AHU30TPOIUS CBOWCTB
kpuctaioB. JKunkue kpucraibsl. CoBpeMeHHbIe MaTepHaibl. [1naBienne u
KpUCTaJIn3anus. Y ieibHas Tersora miasiaeHus. CyOaumarus.

VYpaBHeHre TEII0BOTO OanaHca.

TexHu4yeckre ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUH MOJIyYEHHS] COBPEMEHHBIX MaTEpHUaIoOB, B TOM YUCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

JleMmoHCcTpauumn

CBOJCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Crioco0bl U3MepEeHUs! BIaKHOCTH.

Hab6nronenue HarpeBanust  IJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIIECTBA.
JleMOoHCTpanusi KpucTasioB.

Y4eHu4ecKuil IKCePUMEHT, JIa00paTOpHbIe padoThI

N3MepeHne OTHOCUTENBbHOM BIIAXKHOCTH BO3AYXa.

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 1. DuekTpocraTnka

DJeKTpu3anms Tel. JNEKTPUYECKUN 3apaa. JBa Buaa 3JIEKTPUUYECKHUX 3apsiA0OB.
[IpoBOAHMKH, TUDIIEKTPUKH U MOJYNPOBOJIHUKU. 3aKOH COXPAHEHUS IIEKTPUUECKOTO
3apsaa.

B3anmoneiictBue 3apsinoB. 3akoH Kynona. ToueuHbIi 2IeKTpUYECKU 3aps .
Onexrpuyeckoe nose. Hanpsok€HHOCTB 3ieKTpudeckoro noiis. [Tpuanun
CYHEPIO3ULIUU DIICKTPUUECKUX ITOJIEN. JINHUM HAIPSKEHHOCTH IIIEKTPUUECKOTO
T10JIS1.

PaGoTa cui anextpocratnyeckoro noss. [loreniman. Pa3nocTs moTeHnanos.
IIpOBOAHUKY U IUDIJIEKTPUKH B JIEKTPOCTATUYECKOM I0JI€E. JIMdIIeKTprudecKas
IIPOHULIAEMOCTb.

DnekTpoE€MKOCTh. KoHIeHCaTop. DIEKTPOEMKOCTD INIOCKOT0 KOHIEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

TexHuueckue yCcTpoucTBa U NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIIL,
AIEKTPOMETP, DJIEKTPOCTATUUECKAs 3aIlMTa, 3a3€MJICHHE 3JIEKTPONPUOOpPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIlapar, CTPYWHBIN IIPUHTED.

JdemMoHcTpanuu

Y CTpOUCTBO U MPUHLMII IEUCTBUSA DIIEKTPOMETPA.

B3aumoencTBre HAIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEJ.

IIpoBOAHUKH B IIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuyecKas 3aluTa.



JIUDIIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPA OT IO TUIACTHH,
PACCTOSIHUS MEXAY HUMHU U JUAJICKTPUYECKON ITPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCATOpa.

YdyeHuuyecKkuil IKCIIEPUMEHT, J1Aa00paTOPHbIE PA0OTHI

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTOAHHBIN 3JIeKTPUYECKHH TOK. TOKHM B pa3IM4YHBIX cpeAax
DNEeKTPUYECKUN TOK. Y CIIOBHSI CYyLIECTBOBAHUS AIEKTPUUECKOro ToKa. IcTouHMKH
Toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpsoxenue. 3akon OMa 115 ydacTKa LETH.

DIEKTPUYECKOE COMPOTUBIIEHHUE. Y IETbHOE CONTPOTUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, TAPAIENBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.
Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JleHa. MomHOCTb 31€KTPUYECKOTO
TOKa.

DNeKTpOABMKYLIAs CUJla U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3aKkoH Oma
JUIS TIOJIHOM (3aMKHYTO#) anekTpudeckoit nenu. Koporkoe 3ambikanue.
DneKTpOoHHAs IPOBOJUMOCTB TBEPIBIX METAJIIOB. 3ABUCUMOCTD COIPOTUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BaKkyyMe. CBOKMCTBA AIEKTPOHHBIX ITyYKOB.
[TomynpoBoauuku. CoOCTBEHHAs! U MPUMECHASI POBOUMOCTD MOJIYITPOBOIHUKOB.
CoiictBa p—N-niepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

DIIEKTPUYECKHAN TOK B PACTBOPAaX M pacIuiaBax dJIEKTPOJIUTOB. DIEKTPOIUTAYECKAS
JTUCCOLIMALNS. DIICKTPOIIH3.

DIIEKTPUYECKUN TOK B razax. CaMOCTOSITENBHBIN U HECAMOCTOSATEIBHBIN pa3psI.
Momnnus. [1na3zma.

TexHnuecKkue ycTpoicTBa M MPAKTHYECKOE TPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, HICTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIE PUOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TaJIbBAaHUKA.
JdemMoHcTpanuu

W3mepenne CHITbl TOKAa U HAIIPSKEHUS.

3aBUCUMOCTb CONPOTHUBJICHUS IWJIMHIPUYECKUX MPOBOJHUKOB OT JUJIMHBI, TUIOIIAN
IIONIEPEYHOT 0 CEYEHUs U MaTepuana.

CmenmaHHOE COeAMHEHNE TPOBOJHUKOB.

[Ipssmoe n3MepeHne dNeKTpOABHKYIIEN cruibl. KOpoTKkoe 3aMbIkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.
3aBHUCUMOCTb CONIPOTHUBJIEHUSI METAILIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOAMMOCTD BO3/1yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD JTUOAA.

Y4deHn4ecKni 3IKCNEPUMEHT, JJa00paTOPHbIe PA00ThI

N3ydenune cMEmaHHOro COeIMHEHUS PESUCTOPOB.



I/ISMepeHI/Ie BHCKTpOI[BI/I)KYHICﬁ CUJIbl UCTOYHHUKA TOKA U €Ir0 BHYTPCHHCTO
COIIPOTUBJICHUAI.
Ha6JIIOI[CHI/IG JJICKTPOJIHU3a.

MexnpeaMeTHbIe CBS3H
Nzyuenune kypca ¢pusznuku 6a30Boro ypoBHs B 10 kitacce OCyImecTBISETCS ¢ yIETOM
COJIEpKATEIIbHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu MaTeMaTUKU, OMOJIOTHH,
XUMUHU, Teorpaduu U TEXHOJIOTUH.
MexXnpeaMeTHbIE TOHATHS, CBSI3aHHBIE C U3YYEHUEM METOJI0B HAYYHOTO MMO3HAHMS:
SIBJICHHE, HAYIHBIN (DAKT, TUTIOTE3a, (hU3UUecKasi BETUINHA, 3aKOH, TCOPHS,
HaOJI0/ICHHE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIETh, U3BMEPECHHUE.
MareMatuKa: peleHue CUCTEMbI YpaBHEHUM, TMHEHas QyHKUUsA, napadona,
rurnepoOoia, ux rpauKu U CBOMCTBA, TPUTOHOMETPHUECKHE (PYHKIIUU: CUHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI
Y UX POEKIIUU HA OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.
buonorus: Mexanndeckoe ABMKEHHUE B )KMBOM TIpupoie, muddys3us, ocMoc,
TEII00OMEH KUBBIX OPraHW3MOB (BUIBI TEIJIONEPEIauH, TEIJIOBOE PAaBHOBECHE),
BJICKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJIE.
XUMHS: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEI, ’KUJIKOCTEN U ra30B,
3JIEKTPUYECKUE CBOMCTBA METAJIOB, JJICKTPOJIUTAYECKAS] AUCCOLNAIM, TaJIbBAHUKA.
['eorpadus: B1a’)kHOCTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.
TexHosiorus: mpeodpa3zoBaHKe NBUKEHUN C UCTIOIb30BAHUEM MEXAaHU3MOB, YUET
TPEHUS B TEXHUKE, TOAIIUITHUKHA, NCIIOJIB30BAHUE 3aKOHA COXPAHECHUS UMITYJIbCA B
TeXHUKe (pakeTa, BOJOMET U APYTrue), ABUTaTEIb BHYTPEHHETO CrOpaHus, TapoBas
TypOuHa, OBITOBOM XOJIOAUIBHUK, KOHIUIIMOHED, TEXHOJOTHH MOTyICHUS
COBPEMEHHBIX MaTE€pHUaIOB, B TOM YHCJIC HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH,
AICKTpOCTAaTHUYECKAas 3aIlNTa, 3a3eMJICHUE JICKTPOIIPHUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, JICKTPOHATPEBATEIbHBIC TPUOOPHI, JIEKTPOOCBETUTEIBHBIE TTPUOOPHI,
rajilbBaHMKa.

11 KJTIACC

Pa3znen 4. JiaekTpoauHAMMKA

Tema 3. MarautHoe nmoJse. JJIeKTPOMATHUTHAA UHIYKIUS

[TocTossHHBIE MAarHUTHI. B3aMMOIENCTBHE TOCTOSIHHBIX MArHUTOB. MarHuTHOE IOJIE.
Bekrop marauTHOM MHAYKUMKU. [IpUHIUIT CylIepnO3UIMNA MarHUTHBIX IToJen. JInHumn
MAarHUTHOM UHAYKUIMHU. KapTHa TMHUI MarHUTHON MHIYKIUH MOJISI TOCTOSIHHBIX
MAarHuTOB.

MarauTHoOE 10oJ1e MPOBOIHUKA ¢ TOKOM. KapThHa NTMHUNA NHAYKIIMK MAarHUTHOTO
OJIS1 JUIMHHOTO MPAMOTO IMPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO IMPOBOIHUKA,
KaTylIKu ¢ TokoM. OnbIT Dpcrena. B3anmoneiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJ b U HalpaBJICHUE.



Cuia Jlopenua, €€ MoAyJb U HanpaBieHUE. JIBUKEHHE 3apSKEHHON YaCTHULIBI B
OJIHOPOJTHOM MarHuTHOM Tosie. PaGora cumel JlopeHia.

SIBneHHE 3JIEKTPOMArHUTHOW MHAYKIMU. [I0TOK BEKTOpa MAarHUTHOM MHYKIIVH.
DIIEKTPOJIBIXKYILAS CHIJIA MHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAYyKInK Dapanes.
BuxpeBoe 35ieKkTprudecKkoe mose. INEKTPOABMUKYIIAS CUJIa UHAYKIIMHA B TPOBOIHUKE,
JBIKYIIEMCSI IOCTYNAaTENIbHO B OAHOPOIHOM MAarHUTHOM II0JI€.

IIpaBuio Jlenna.

NHIyKTUBHOCTD. SIBIEHHE CAMOMHIYKIMU. DJIEKTPOABIKYIIAs CUJIa CAMOUHYKIUH.
DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHnuecKue ycTpoiicTBa U MPAKTUYECKOE MPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
ANIEKTPOMATHUTBI, 3J€KTPOJIBUTAaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAS M€Yb.

JdemoHcTpanuun

OmneIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O IyYKa MArHUTHBIM MOJIEM.

JIvHMY UHIYKIIMY MarHUTHOTO TOJIS.

B3anMozeiicTBue AByX MMPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlevicTBue cuibl JIopeH11a Ha MOHBI DJIEKTPOJIUTA.

SIBieHue 3JIEKTPOMAarHUTHOW UHIYKIUU.

IIpaBuio Jlenna.

3aBUCUMOCTbD AIEKTPOABUKYILEH CUITbI UHIYKIUU OT CKOPOCTH U3MEHEHHUSI
MarHUTHOTO TIOTOKA.

SIBneHue caMOMHIYKIIHH.

Y4yeHu4ecKuil IKCIEPUMEHT, JIa00paTOPHbIEe padoThI

N3yueHne MarHuTHOTO MOJIsl KaTyIIKU C TOKOM.

HccnenoBanue 1€WCTBUS OCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIWU.

Paspnen 5. KosieOanusi u BOJTHBI

Tema 1. Mexann4yeckue U 3JIEKTPOMATHUTHBIEC KOJIe0aHUS

KonebarenbHas cuctema. CBOOOIHBIE MEXaHUUECKUE KOieOaHus. ['apMoHnUecKue
konebanus. [lepuon, yactora, aMmmmutyaa u paza konedanuid. [Ipy>KUHHBINA MasTHUK.
Marematnyeckuii MasiTHUK. Y paBHEHUE rapMOHUYECcKuX kosiebanui. [IpeBpaiienue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii KOHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE KOJIeOaHUs B UICATHHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKy MEXaHUYECKUMH U 3JIEKTPOMArHUTHbIMU
konebanusimMu. ®opmyna TomcoHa. 3aKOH COXpaHEHUS! IHEPTHH B UJCATBHOM
KoJiebaTeTbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromux KoueOaHusIX. BoIHy X 1eHHbIE MEXaHUYECKHe
koseOanus. Pezonanc. BoiHyKIeHHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMsI.



[Tepemennsiil TOk. CHHYCOUIaIbHBINA TEPEMEHHBIA TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U JIEUCTBYIOILIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKECHHUS.
Tpancdopmarop. [IponsBoacTBO, nepeaada u NOTpeOICHUE NEKTPUUECKON IHEPTUH.
DKOJIOTUYECKUE PUCKHU MPU MTPOU3BOJICTBE EKTpo3HEPrun. KynbTypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TIOBCETHEBHOM )KU3HH.

TexHuyeckue ycTporuCcTBa U NPAKTUYECKOE IPUMEHEHNE: DJIEKTPUIECKAN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IUHUHU dJIEKTpOIIepeaay.

JlemoHCcTpanumn

HccnenoBanue napaMeTpoB Kosie0aTeabHON cCUCTEMBI (IPYKUHHBIN WA
MaTeMaTUYECKUI MasSTHHK).

Hab6nronenue 3aTyxarommx KojaecOaHmi.

UccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CUJTBI TOKA U HANIPSKEHUST OT BPEMEHHU ) IS
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc mipu nociie1oBaTeIbHOM COEAMHEHUH PE3UCTOPA, KATYIIKA UHAYKTUBHOCTH
Y KOHJIEHCATOopA.

Mopens TMHUY IEKTPONEPEAAYH.

YdeHu4ecKuH IKCIEPUMEHT, JJa00paTOpHbie pad0ThI

HccnenoBanue 3aBUCUMOCTH TepUOIa MaJIbIX KOJIEOAHUM rpy3a Ha HUTH OT JJIMHBI
HUATH U MacChl Ipy3a.

Hccnenoanne nepeMEHHOr0 TOKa B LIEMH U3 NTOCIEA0BATEIBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOPA.

Tema 2. MexaHn4yeckue U 3JIEKTPOMATHUTHBIEC BOJIHbBI

MexaHnueckue BOJIHBI, YCloBUs pacnpoctpanenus. [lepuon. CkopocTh
pacnpoCTpaHEeHus U JyIMHA BOJIHBL. [lonepeyHble U Mpo0IbHbIE BOJIHBL.
Nurtepdepentus u qudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3TYyUEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoit BoiHe. CBoiicTBa
ANIEKTPOMATHUTHBIX BOJH: OTpa)kKeHHUE, MPEIOMIICHUE, TOJIApU3alus, Tudpakius,
unTepdpepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[IIxana 3J1eKTPOMAarHUTHBIX BOJIH. [I[puMeHEeHNE AIEKTPOMArHuTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUA. Panqnonokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHNUE OKPYIKAIOIIECH CPEbI.

TexHuuecKkHre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, YIbTPA3BYKOBas IMArHOCTUKA B TEXHUKE U MEJIMIIMHE, pajiap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

JdeMmoHcTpanuu

OO0pa3zoBaHue M pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.



Kone6momieecs Teo Kak HCTOYHHK 3BYKa.

HabGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnatepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnronenue cBs3M rpOMKOCTH 3BYKa U BBICOTHI TOHA C AMIUIUTYAOU U YaCTOTOMN
KOJIeOaHU.

HccenenoBanye CBOMCTB 2JIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, IIPETIOMIICHHUE,
noJisipu3anus, rudpakuus, uHTepdEepeHITHS.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsamonnHerHOE pacCIpOCTPaHEHUE CBETA B OJTHOPOJHOM
cpene. JIyu cBera. ToueuHblii MICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHusl cBeTa. [locTpoenne n3o0paxeHuil B II0CKOM
3epKale.

[Ipenomiienue cBeTa. 3aKOHBI IPEJIOMIICHUS CBETAa. AOCOIIOTHBIN MTOKa3aTelb
npenomienus. [lomHoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi nojJHoro
BHYTPEHHETO OTPAKECHUS.

Hucnepcus cseta. CioxHbIi cocTaB Oenoro cBera. LBerT.

Cobuparouye u paccenBaromye JuH3bl. ToHKast MuH3a. @OKYCHOE pacCcTOsSHUE U
ONTHYECKas CHJIa TOHKOM JnH3bI. [locTpoeHre n3o0paxkxeHuii B coOMparonmx u
pacceuBaromux JuH3aX. DopMysa TOHKON JUH3BI. Y BEIMYEHUE, 1aBAEMOE JIMH30M.
[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOUHUKU. Y CIIOBHUS
HaOII0ACHUS] MAKCUMYMOB U MUHUMYMOB B HUHTEP(PEPEHIIMOHHON KapTUHE OT JBYX
cUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cseta. Judpakuronnas pemerka. Y cioBue HaOI0AEHUS TJIaBHbIX
MaKCHUMYMOB IIpH Ma/IeHUU MOHOXPOMATUYECKOTO CBETa Ha AUPPAKIIMOHHYIO
PELIETKY.

[Tonapu3zanus ceera.

TexHuyeckue ycTpoHcTBa U MPAaKTUYECKOE MPUMEHEHUE: OUKH, JIyna, oToanmapar,
IIPOEKLMOHHBIN aIapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTUKA,
IUQPPAKIMOHHAS PEIIETKA, MOISPOUI.

JlemoHCcTpanumn

[IpsiMonuHEHOE pacpoCTpaHEHHE, OTPAKEHHUE U ITpesioMIieHre cBeTa. OnTHiecKkue
PUOOPBHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moiesib CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHnm crera.

Hab6nronenue nudpaxiuu ceera.

Habmronenune nucnepcuu cBera.

[Tomy4yeHue cuekTpa ¢ MOMOLIBIO TPU3MBI.

[Tomydyenue cekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.



Habmronenue nossipuzaiium cBera.

YdyeHnuyecKuil IKCIEPUMEHT, J1a0opaTOpHbIe Pad0OThI
N3Mepenune nokaszaresns NpeoMIICHUS CTEKIIA.
HccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pazgena 6. OcHOBBI clieIHAJIBHOM TEOPHU OTHOCHTEIBLHOCTH

I'pasunIel NPUMEHMMOCTH KJIACCUYECKON MEXaHUKU. [locTynarsl cienuanbHON
TEOPUU OTHOCUTEIBLHOCTU: NHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETA B BaKyyMe,
MPUHINI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTH OTHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHU M COKPAILLIEHUE JJIUHBI.
DHEprust U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MacChI € SHEPTUEH U UMITYJIBCOM PEJIATUBUCTCKOM YaCTHULIbI. DHEPIUS MOKOS.

Paznen 7. KBanToBasi pusmnka

Tema 1. Di1eMeHTbl KBAHTOBOI ONTHKH

®otonsl. ®opmyna [lnanka cBa3u 3HEpruu GOTOHA C €ro YaCTOTON. DHEPTUs U
UMITYJIbC (POTOHA.

OtkpeiTre u uccnegopanue porosddexra. Onpitel A. I'. CroneroBa. 3aKoHBI
doToapdexra. YpaBHenue DiiHmreriHa g porordpdexra. «Kpacnas rpanua»
dhororddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHAMHUYECKOE JENCTBUE CBETA.

TexHnueckue ycTpoicTBa M MPAaKTHYECKOE MPUMEHEHUE: (POTO3IEMEHT, (DOTOIaTUHK,
COJIHEUHasi baTapesi, CBEeTOIUOI.

JdemoHcTpanuu

®oT03(¢heKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. CTpoenne aTroma

Mogens atoma Tomcona. OnbiTel Pezepdopa o paccesHuio o, -4acTHIl.
[Inanerapuas monens atoma. [loctynatel bopa. N3nydyenue u noriomieHrue GOTOHOB
MIpH MEPEX0/ie aToMa C OJJTHOTO YPOBHS SHEPTrUu Ha Apyrou. Bunel cnexktpos. Crektp
YpOBHEM 3HEPIruM atoMa BOAOPO.aA.

BostHoBBIE cBOMicTBa yacTull. BoisHbl ae bpoitnst. KopnyckynsipHO-BOJIHOBOM
Tyau3M.

CHoHTaHHOE U BBIHYXJICHHOE U3IIyYCHHE.

TexHuueckne yCTpoMCTBa U MPAKTUYECKOE MTPUMEHEHHE: CIIEKTPAJIbHBIN aHAIIN3
(cmekTpockor), Ja3ep, KBAaHTOBbI KOMIIBIOTED.

JdeMmoHcTpanuu

Mopens onsita Pesepdopna.



Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue TuHeHYaThIX CIIEKTPOB UBITYUCHUS.

Jlazep.

YdyeHnuyecKuil IKCIIEPUMEHT, J1a00opaTOpHbIE PadoThI

Habmronenue nuHeHyaTOro CriekTpa.

Tema 3. ATtomHOe PO

DKCIEpUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTh CTPOEHUs sapa. OTKpbITHE
panunoaktuBHOCTH. OnBITHI Pe3zepdopaa mo onpeneneHno coctaBa paauoakTUBHOTO
u3iyuyenus. CBoicTBa anbda-, 0era-, raMMa-u3iaydeHus. BiusHue paainoakTUBHOCTH
Ha )KUBbIE OPTaHU3MBI.

OTkpbiTHE IPOTOHA U HeWTpoHa. Hykmonnast mozaens siapa [elizenOepra—lBanenko.
3apsn aapa. MaccoBoe 4ncio aapa. M30Tormsl.

Anbda-pacnaa. DIeKTPOHHBIA U TO3UTPOHHBIN OeTa-pacnal. ['amma-u3inydyeHue.
3aKOH paJUOAKTUBHOIO pacnaja.

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

SnepHble peakuuu. JleseHue u CUHTE3 s1ep.

S nepusriit peaktop. TepmosinepHsliii cuntes. [IpoGieMbl 1 MepCIEKTUBEI SIEPHOM
DHEPIreTUKHU. DKOJIOTUYECKHE ACIIEKTHI IAEPHONU SHEPTETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE NO3UTPOHA.

MeTtobl HaOJIIOAEHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.

@yH1aMEeHTaJIbHbIE B3aUMOJEHCTBUS. ENUHCTBO (pu3HUeCKOl KapTUHBI MUpA.
TexHn4yeckne ycTporucTBa U NPAKTUYECKOE IPUMEHEHHUE: TIO3UMETP, KaMepa
BuiibcoHa, siaepHbIil peakTop, aToMHast bomoa.

JlemoHCcTpanumn

Cu€TunK MOHU3UPYIOUIUX YACTHUII.

Y4yeHu4ecKuil IKCIEPUMEHT, JIa00paTOPHbIEe padoThI

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM GoTorpadusim).

Pazgen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUZNKHU

Oraribl pa3BUTUA aCTpOHOMHUU. [IpuKIagHOE 1 MUPOBO33pEHYECKOE 3HAUECHUE
aCTPOHOMMH.

Bun 3Bé3nHoro HeOa. Co3Be3aus, sppkue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBUKEHUE.
ConHeuHas cucrema.

Counnne. ConHeuHast akTUBHOCTb. McTounuk sHeprun ConHua u 3BE€311. 3BE3/bI, UX
OCHOBHBIE XAPAKTEPUCTUKH. J[MarpaMma «CIeKTpajJbHbIN KJIaCC — CBETUMOCTDY.
3BE3bI II1aBHOM MOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTbY IS
3BE3]1 II1aBHOM MOCIEN0BATENbHOCTH. BHyTpeHHEe cTpoeHue 3B€311. COBpeMEHHBIE
MIPEACTABIICHHS O MPOUCXO0KAECHUH U 3BoMoINH CONHIA U 3BE3MT. DTanbl )KU3HU
3BE3.

Mneunslii [Iyts — Hama ["anaktuka. [Tonoxxenne u nerxenne ConHua B ['anakTuke.
Turnbl ranakTuk. Pagroranaktuky U kBazapbsl. YEpHBIE ABIPHI B siApPaX TAIAKTHK.



Bcenennas. Pacuiupenue Beenennoit. 3akon Xa66u1a. Pazoeranue ranaktuk. Teopus
Bosbiroro B3peiBa. PETUKTOBOE U3ITyUYEHHE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

VYyennueckue HaOIIOICHUS

Habmoienust HeBOOPYKEHHBIM TJIA30M C MCIIOIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUH JJIs1 OTIpEIeTICHUS TTOJI0KEHHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31us1 CEeBEPHOTrO MOMYIIAPHs U SIPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O06o0maroniee NOBTOPEeHUE

Ponp ¢usnku 1 acTpOHOMHUHM B IKOHOMHYECKOM, TEXHOJIOTUYECKON, COIIMAIBHON U
ATUYECKOH chepax AesITENbHOCTH YEIOBEKa, pOJib U MECTO (DU3UKU U ACTPOHOMUU B
COBPEMEHHOM Hay4HOU KapTUHE MUPA, POJIb (PU3MUECKONU TeOpUH B POPMUPOBAHUU
MIPEICTABICHUM 0 (U3HUECKOM KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MUPA B
o011IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIC.

MesxknpeaMeTHble CBA3H
N3yuenue kypca ¢pusznuku 6a30Boro ypoBHs B 11 kiacce ocyiecTBiIseTcs ¢ yaéToM
COJICP>KATEIIbHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu MaTeMaTUKU, OMOJIOTHH,
XUMUHU, TeoTpaduu U TEXHOJIOTHH.
MexXnpeaMeTHbIE TOHATHS, CBSI3aHHBIE C U3YYEHUEM METOJI0B HAYYHOTO MO3HAHMUS:
SIBJICHUE, HAYYHBIN (aKT, rUnoTe3a, Pu3ndecKkas BeIMYruHa, 3aKOH, TEOpUsI,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIETh, U3BMEPECHHUE.
MaremaTuka: peieHue CUCTeMbl YPaBHEHUM, TPUTOHOMETPUYECKUE PYHKIINU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIHUH HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB, ITPOU3BOJHBIC
AIIEMEHTApHBIX (PYHKIUH, MPU3HAKU MTOA00HUS TPEYTOJILHUKOB, OMIPEICIICHNE
TJIOIIAH TUIOCKHUX (hUryp u o0bEMa Ted.
buonorus: snexkTpudeckue sBIEHUS B )KUBOU MIPUPOJIE, KoJIeOaTeIbHBIC JBUKEHUS B
YKABOM IIPUPOJE, ONTUUYECKHUE SIBJICHUS B )KUBOU IPUPO/JIE, IEUCTBUE Paauallii Ha
YKHABBIE OPTAHU3MBI.
XUMHS: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPJIBIX TET,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUTMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.
I'eorpadusi: MarHuTHBIC MMOJTIOCA 3€MITH, 3JICKH MArHUTHBIX Py, POTOChEMKA
3€MHOW MOBEPXHOCTH, MPEICKA3AHUE 3E€MIIETPSCCHUMN.
TexHonoTHs: TMHUU JJIEKTPOoIepeaad, TeHEPATOp NEPEMEHHOTO TOKa,
3JIEKTPOIBUTATElb, MHAYKIIMOHHAS TI€Yb, pafap, paaAuonpuEéMHUK, TEIEBU30D,
aHTeHHa, Teseon, CBU-neub, MpOCKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
coJIHEeUHas OaTapes.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueoHoro npeamera «dusnka» Ha ypoBHE CPEIHETO 00IIEro o0pa3oBaHus
(6a30BbBIi YPOBEHB) JOJIKHO 00ECIIEUUTH TIOCTHKEHHUE CIICTYIONINX JTUYHOCTHBIX,
MeETaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yabTaThl OCBOSHHUS yIeOHOTO TIpeaMeTa « DU3HKa TOJKHBI
OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIINXCSI PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEH MO3UIIMEH TUIHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIITUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCUMCKOTO 00IIECTBa, PACIIUPEHHUE KU3HEHHOTO
OIIBITA U OIIBITA JESITEIBHOCTH B IPOLIECCE PeATU3allii OCHOBHBIX HAIIPABJICHUN
BOCIIUTATEJILHOM AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUU 00YUaIOIIETOCsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX O0IIEUETIOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTbh BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEPECAX TPAKAAHCKOTO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHON OpraHU3aIlny;
YMEHUE B3aUMOJEHCTBOBATH C COLMAIIbHBIMA UHCTUTYTAMU B COOTBETCTBUHM C UX
(YHKIUSAMHY 1 HA3HAUYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIESITETHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTHh POCCUNUCKOMN TPaKIaHCKON MACHTUYHOCTH, TAaTPUOTH3MA;
LIEHHOCTHOE OTHOILIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTUKEHUAM POCCUUCKUX
Y4EHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEIACHUS;
CIOCOOHOCTH OLICHUBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI Y LICHHOCTH, B TOM YHUCJIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
MpUCYIIEro (PU3nYecKoil HayKe;

5) Tpy10BOro BOCIMTAHMS:

MHTEPEC K Pa3IndHbIM chepam npodecCHOHATBHOM NeITeTbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynyier mpo¢eCCuu 1 pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,



TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00J1aCTH (DU3UKH
Ha MIPOTSKEHUU BCEH KU3HM;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH IKOJIOTHYECKOU KYJIBTYPhI, 0OCO3HAHUE TJI00ATLHOTO XapakTepa
AKOJIOTHYECKUX TTPoOIIeM;

IJIJAHUPOBAHKE U OCYLIECTBIICHUE IEUCTBUN B OKPY’KAIOLIEN CPEAEC HA OCHOBE 3HAHUSA
L[eJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OMnbITa ACSITEILHOCTH SKOJIOTUUECKON HAMIPABICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUH 10 (DU3UKE;

7) UEHHOCTH HAYYHOI'0 IMO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3NIECKON HAYKH;

OCO3HaHHWE IICHHOCTU HAy4YHOU AEATEIIbHOCTH, TOTOBHOCTH B MPOILIECCE U3YyUCHUS
(hU3UKHU OCYIIECTBIISITH IPOCKTHYIO U UCCIIEA0BATEIBCKYIO ICSTEILHOCTD
WHJIUBUAYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTe/ibHbIE YHMBePCAIbHbIE YUeOHbI€ el CTBUSA

Bba3oBble Jioruyeckue aeiicTBUS:

CaMOCTOSITENIEHO (POPMYITHPOBATH M aKTYaIH3UPOBATH MIPOOIIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEIETIATH 1ENN ACSITETFHOCTH, 3a]]aBaTh MapaMeTPhl K KPUTEPHUH WX TOCTHKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PH3UIECKIX
SBIICHUSX;

pa3palaThIBaTh IJIaH PEIICHUs TPOOJIEMBI C YUETOM aHATIU3a UMEIOLINXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€STEIIbHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM,
OLICHHMBATh PUCKH MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHHUPOBATH U BBIMIOJHATH padOTy B YCIOBUSIX peajbHOTO, BUPTYaIbHOIO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX TPOOIIEM.

Bba3oBble uccienoBareibckue JeiCTBUS:

BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSIMHI U METOIaMU
(bu3nUecKoi HAyKH;

BJIa/ICTh HABBIKAMU Y4EOHO-MCCIIE0BATEIHLCKON U MMPOEKTHOM eATEIHLHOCTH B
005acTu GU3HKHU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITENIbHOMY TTOMCKY
METOJIOB pelIeHHs 3a/1a4 (PU3NIECKOTO COACPIKAHMS, TPUMEHEHUIO Pa3IMIHbIX
METO/IOB IMO3HAHUS;

BJIa/IE€Th BUJAMU JIEATEIHHOCTH MO MOJYyYEHUIO HOBOT'O 3HAHUS, €T0 UHTEPIIPETALUH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMUHBIX YUYEOHBIX CUTYalIUIX, B TOM YHCIE
MIPHU CO3aHUH YUEOHBIX MPOEKTOB B 001acT (PU3UKH;



BBISIBJIISITH IPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTyaJIM3UpOBaTh 3a7]auy, BbIIBUTATh
rUnoTe3y e€ pelieHus, HAXOAUTh apTyMEHTHI JJIsl T0Ka3aTeIbCTBa CBOMX
YTBEPKJICHUM, 33]1aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJYUYECHHBIE B XOJI€ PEIICHUS 3a/1a4U PE3yJIbTaThl, KpUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;
CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a]]a4H B 00pa30BaTEIHLHON IEATETLHOCTH,
B TOM YHCJIC TIPU U3y4YCeHUN (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH MTPUOOPETEHHBINA OIIBIT;

YMETb MEPEHOCUTD 3HAHUS N0 (PU3UKE B IPAKTHUECKYIO 00TIaCTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC HJICH, TPEJIaraTh OpUTHHAIBHBIC TTOAXOABI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ nnpopmanueii:

BIIAJICTh HABBIKAMU MOTyYeHUs! HHGOpMAIK (GU3MUECKOro COACpKaHUs U3
HMCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIIECTBIISATH ITOUCK, aHAJIU3,
CUCTEMATHU3AINIO U UHTEPIIPETAIMI0 HHPOPMAIIUU PA3IUYHBIX BUJOB U (OpM
MIPE/ICTABJICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITHH;

HCITOJIB30BaTh CPEICTBA MHPOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B
pEIICHIN KOTHUTUBHBIX, KOMMYHUKATUBHBIX I OPTaHU3AITMOHHBIX 337129 C
coOJIroiIcHuEM TPEeOOBAHUM SPrOHOMUKH, TEXHUKU O€30MTaCHOCTU, TUTHECHBI,
pecypcocOepekeHus, TPaBOBBIX U ATHUYECKUX HOPM, HOPM MH(GOPMAITMOHHON
0e30I1aCHOCTH;

CO37aBaTh TEKCTHI (PU3MUECKOTO COJCPKAHMSI B pa3IMUHBIX (popmaTax ¢ yaéToM
Ha3Ha4YeHUsI UHPOPMAIIUU U TIEJIEBOM ayTUTOPUH, BEIOMpas ONTUMAIBHYIO (GOopMy
MIPEICTABJICHUS ¥ BU3YaJIM3AIUU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE JeHCTBUS:

OCYIIECTBIAThH OOIIEHUE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH;
pacno3HaBaTh MPEANOCHUIKYA KOHMDIUKTHBIX CUTYAllUi U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHHS C UCITOJIB30BAHUEM S3BIKOBBIX
CPEACTB;

MOHMUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIMBUIyaIbHOU PabOThI;
BBIOMPATh TEMATUKY U METObl COBMECTHBIX JIEUCTBUI C yUETOM OOILIUX UHTEPECOB U
BO3MO>KHOCTEMN KaKJIOT0 YI€HA KOJUIEKTHUBA;

IIPUHAMATh L€ COBMECTHOU JIEATEIIbBHOCTH, OPraHU30BbIBAaTh U KOOPAUHUPOBATH
NEUCTBUS 1O €€ NOCTHIKEHUIO: COCTABIIATH IJIaH AEHCTBHM, pacIpeesaTh POJIH C
y4€TOM MHEHHUN y4aCTHUKOB, 00CYX/aTh Pe3yJbTaThl COBMECTHOM pabOTHI;
OLICHHMBATh KAY€CTBO CBOETO BKJIAAA U KaXKAO0T0 yYaCTHUKA KOMaH/bl B 00N
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;



mpcajiaraTb HOBBIC IIPOCKTLI, OICHUBATDb UJACHU C IIO3UIIMHU HOBHU3HEI,
OPUT'MHAJIBHOCTH, HpaKTHqCCKOﬁ 3HAaYUMOCTH,

OCYHCCTBIIATH ITO3UTHUBHOC CTPATCTHYCCKOC ITOBCACHHUC B PA3JIMYHBIX CUTYyaAllUAX,
IIPOABIIATE TBOPUCCTBO U B006pa}KCHI/I€, OBITH NHHUIIWMAaTUBHBIM.

PeryasiTuBHbIe YHHUBepCAJbHbIE y4eOHbIE 1eiCTBUS

Camoopranusanms:

CaMOCTOSITENIEHO OCYIIECTBIISITh MO3HABATEIBHYIO JESTEIILHOCT B 00J1aCTH (PU3UKH U
aCTPOHOMHUH, BBISBIIATH MIPOOJIEMBI, CTABUTH U (POPMYITUPOBATH COOCTBEHHBIE
3a/a4y;

CaMOCTOSATENIHO COCTaBIIATH IJIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX 3a/1a4,
IJ1aH BBIMOJHEHUS TPAKTUYECKOM pabOThI ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOYTEHHUI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIIOUYTEHUMH;

JieJ1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD
3a pelIcHHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO 3PYAHULIMH B 001aCTH (PU3KKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B ACSITEIBHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJIaJIETh HABbIKAMHU [MO3HABATEILHON PEPIICKCUN KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;
HCIIOJIb30BaTh NPUEMBI pe(hIeKCUU ISl OLIEHKH CUTYalluH, BbIOOpa BEPHOTO
peuIeHus;

YMETH OLIECHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELIEHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX IPHU aHAJIM3€E PE3YIbTaTOB JIEATEIbHOCTH;
NPUHUMATD ce0sl, MOHUMAsi CBOM HEJIOCTaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTHI APYTUX IIPU AaHAIN3E PE3YyJIbTaTOB ACSITEIBHOCTH;
MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nponecce nocTuKEHUs! TMUHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPOrPAMMBI MO
(bu3uKe Ul ypOBHS CpeIHEro 00111ero 00pa3oBaHus y 00y4Yaromuxcs
COBEPILIEHCTBYETCS SMOIIMOHAIBHBIA UHTEIUIEKT, MPEANOoaraoniui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE SMOILIMOHAIBHOE
COCTOSIHUE, BUJIETh HAINIPaBJICHUS Pa3BUTHS COOCTBEHHOUN 3MOLIMOHANIBHOU chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aalTUPOBATHCS K
HMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEW MOTHUBALIMH, BKIIIOYAIOIICH CTPEMIICHUE K TOCTIKEHUIO LIEIU U yCIIEXY,
ONTUMU3M, HHULIUATUBHOCTh, YMEHUE IEUCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEN;
AMIATHH, BKIIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €r0 MPU OCYIIECTBICHUH OOLIEHUS, CIOCOOHOCTh K COUYBCTBUIO U
CONEPEKUBAHMUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAOIINUX CIOCOOHOCTh BBICTPAUBATH OTHOILIECHHUS C
APYTUMH JIOABMH, 3a00TUTHCA, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI
K xoniy o6ydenus B 10 kitacce mpeAMeTHBIC Pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIM:
JEMOHCTPUPOBATh Ha MPUMEPAX POib U MECTO (PU3UKHU B POPMUPOBAHUU
COBPEMEHHOW HAYYHO! KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKON JEATEIBHOCTH JHOJEH;
YUUTBHIBATh TPAHUIIBI TPUMEHEHUS U3YUEHHBIX (DU3UUECKUX MOJIEIICH: MaTepralibHas
TOYKA, MHEPLMAJIbHAs CUCTEMA OTCUYETA, aOCOIOTHO TBEPAOE TEIO, UCANIbHBIH ra3,
MOJEJIA CTPOCHHUS Fa30B, KUIAKOCTEN U TBEPIBIX TEJ, TOUYCUHBIN JJICKTPUUECKUIM
3apsij IpU pelieHNH (PU3NUECKUX 3a/1a4;
pacro3HaBath PU3NUECKUE SIBICHUS (ITPOIIECCHI) U OOBSACHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKON TEOPUU CTPOCHHUSI BEIIECTBA U
ANEKTPOJUHAMUKH: PABHOMEPHOE ¥ PABHOYCKOPEHHOE MPSMOJIMHEMHOE JBUKEHUE,
CBOOOJHOE MAJICHUE TEN, IBHKEHHUE 110 OKPYKHOCTH, HUHEPLUS, B3aUMOJICUCTBHE TET,
b dy3usi, OpOyYHOBCKOE JBUKEHUE, CTPOEHUE KUAKOCTEN U TBEPBIX TEN,
M3MEHEeHUEe 00bEMA TeJN MPU HArPEeBaHUM (OXJIAXKIEHUH ), TEIJIOBOE PABHOBECHE,
UCIIapeHue, KOHACHCAlMsl, IUIaBJIEHNEe, KPUCTANIA3aIUsl, KUIIEHUE, BIAXKHOCTh
BO3/1yXa, TOBBIIICHUE JABJICHUS ra3a IIPU €r0 HarpeBaHWU B 3aKPBITOM COCY/JIE, CBA3b
MEXy IapaMeTpamMu COCTOSIHUA ra3a B U30IpOLECCaX, MEKTPU3ALHNS TEl,
B3aMMOJICHCTBUE 3aPSJIOB;
OTHCHIBATh MEXaHUYECKOE ABUKEHUE, UCTIOIb3Ys (PU3NYECKUE BEIIUYUHBIL:
KOOpPJIMHATA, yTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca TeJla, Cuila, UMITYJIbC
TeJa, KHHETUYECKast SHEPTHsl, MOTEHIIMaIbHas YHEPTHS, MeXaHu4ecKas pabora,
MeXaHU4ecKas MOITHOCTb; PU OMUCAHUH MPABUIBHO TPAKTOBATh (PU3HUUECKUI
CMBICJI UCIIOJIb3YEMbIX BEJIUYHH, UX 0003HAYEHUS U €AMHUIIBI, HAXOIUTh (DOPMYJIbI,
CBA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEIUYMHAMU;
OMKCHIBATH U3yUEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SBJICHUS, UCIOIbB3YS
(du3nYecKue BeIMYMHbIL: JaBJICHUE Ta3a, TEMIIepaTypa, CPEAHsS KUHETUYECKast
AHEPrUs Xa0OTHUECKOTO JIBHXKEHHSI MOJIEKYJI, CPEHEKBAApATUYHAS CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS SHEPrus, padoTa rasza, KoahuimeHt
MOJIE3HOTO JIEUCTBUS TEIJIOBOTO IBUTATENS; TP ONTMCAHUN MPABUIILHO TPAKTOBATH
(bu3nYeCKUil CMBICT UCTIONIb3YEMbIX BETMUMH, UX 0003HAYCHUS U €TUHUIIBI,
HaXOJIUTh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BETUUYHHY C APYTUMHU
BEJIMYMHAM;



ONMCBHIBATH U3yUEHHBIE JJIEKTPUUYECKHUE CBOWCTBA BEIIECTBA U DJICKTPUUECKUE
ABJICHUS (MPOLIECCHI), UCIIOJB3YS PU3NUECKUE BEIMUMHBL: SIEKTPUUECKUH 3apsij,
AIEKTPUUECKOE I10JI€, HANPSHKEHHOCTBD MOJIS, TOTEHIMAII, PA3HOCTh IIOTEHIIUAJIOB;
IpY ONKMCAHUU NPABWIBHO TPAKTOBATh PU3NUYECKUI CMBICI UCIOJIb3YEMBIX BEIUUNH,
X 0003HAYEHMsI U €MHMIIBI; YKa3bIBaTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO
bu3MYECKyIO BEIMUMHY C APYTUMHU BEIMYUHAMU;

aHAJIM3UPOBATH (PU3UUECKHUE MPOLIECCHI U SABICHUS, UCTIONB3Ys (PU3NUECKHE 3aKOHBI U
IIPUHLMIBL: 3aKOH BceMupHOTo TArorenus, I, II u Il 3akonsr HeroToHA, 3aKk0H
COXpaHEHUsI MEXaHUYECKON 3HEPTHH, 3aKOH COXPAHEHUSI UMITYJIbCa, IPUHLIUIT
CYTNEPIIO3ULIMH CHUJI, IPUHLIMI PABHOIIPABUs MHEPLUHUAIBHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHUIO CTPOEHUS BEILIECTBA, FA30BbIE 3aKOHBI, CBSI3b
CpelHel KUHETUYECKON 3HEPIUH TEIIOBOTO ABUKEHUS MOJIEKYJI C aDCOIOTHON
TEMIIEpaTypoOH, NEPBbIN 3aKOH TEPMOANHAMUKH, 3aKOH COXPAHEHMS SJIEKTPUYECKOTO
3apsja, 3akoH KysoHa, npu 3TOM pa3nnyaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0
MaTeMaTHYECKOE BhIPAXKEHUE U YCIOBUS (IpaHUIlbl, 0071aCcTH) IPUMEHUMOCTH;
OOBSCHATH OCHOBHBIE IPUHLIUIIBI IEHCTBUS MAIlIUH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyaTrh yCIOBHS UX O€30M1aCHOT0 MCIIOIb30BaHMSI B TIOBCEAHEBHON
KU3HY;

BBINIOJIHSATH 3KCIIEPUMEHTBI IO UCCIETOBAHUIO (PU3NYECKUX SBJIEHUN U IPOLIECCOB C
UCIIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUH, P 3TOM (POPMYIHPOBATH
npoOJieMy/3aauy U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpaTh yCTAaHOBKY U3
MPENI0KEHHOTO0 000pYI0BAHHUS, IPOBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOIBI;
OCYUIECTBJISATH NPSIMbIE U KOCBEHHBIE U3MEPEHHS (PU3NUYECKUX BETUYUH, IPU ITOM
BBIOMPATH ONTUMAJIBHBIN CIOCOO U3MEPEHMS U HCTIOIB30BATh U3BECTHBIE METO/IbI
OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU MEXY (PU3NUECKUMH BEJIMYMHAMHU C UCIIOJIBb30BAaHUEM
NPSIMBIX U3MEPEHUH, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATh
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUJIE€ TAOIUI] U
rpaduKoB, JeNaTh BBIBOJBI [0 pe3yJIbTaTaM UCCIIEJOBaHMUS;

co0IIr01aTh MpaBuiia 6€30MacCHOTO TPyia IPU MPOBEIECHUH HCCIEA0BaHNN B paMKax
y4eOHOTr0 SKCIIEPUMEHTA, yUeOHO-UCCIIEI0BATENBCKON U MPOSKTHON AEATEIbHOCTH C
UCIIOJIb30BAHUEM U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBAHMS;
penaTh pacy€THbIE 3a/1a4M € IBHO 33JJaHHON (PM3HUECKOU MOJEIbIO, HCIOJb3Ys
(ur3nYecKue 3aKOHbI M IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3aJ]a4i BHIOUPATh
(U3UYECKYIO MOJIENb, BBIACIATh (PU3NYECKUEe BEIMYMHBI U (DOPMYJIbI, HEOOXOUMBIE
ISt €€ peeHus], MPOBOAUTH PACUEThl U OIIEHUBATH PEAIbHOCTD MOTYYEHHOTO
3HaYEHUS (PU3NYECKON BEITUUUHBL;

peniaTh Ka4eCTBEHHbIE 3aJa41: BbICTPAUBATh JJOTUYECKHU HETPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI ¢ ONIOPOM HA N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue SBIICHHUS,

MCIIOJIb30BaTh NPU PELICHUHU YUeOHBIX 33a/1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTHH ISl IOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALNN U TPEACTABICHHUS



y4eOHON ¥ HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3 pa3IMUHbIX
MCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOTydaeMyto HH(HOPMAIIHIO;

PUBOJUTH MMPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAYKH, OOBSICHEHUE TPOIECCOB OKPYKAIOIET0 MUPA, B PA3BUTHUE TEXHUKU
1 TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS 10 (PU3HKE B TTOBCETHEBHOM KU3HU AJIs
oOecrnieueHus O€30MaCHOCTH MPHU OO0paIEHUH ¢ TPUOOPaMU U TEXHUIECKHUMHU
YCTpOMCTBaMH, IS COXPAHEHHUS 3JI0POBbsI U COOIOCHHSI HOPM SKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B IPYIIE C BHITOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, MIIaHUPOBAThH
paboTy IpynIbl, palliOHATBEHO PacpeAesisiTh 00I3aHHOCTH U IIAHUPOBATh
JEeSATENbHOCTh B HECTAHIAPTHBIX CUTYAIMIX, aIEKBAaTHO OIIEHUBAThH BKJIAJl KaXKJI0TO
13 YYaCTHUKOB TPYIIIBI B pEIICHUE pacCMaTpUBAEMOU MPOOIIEMBI.

K koH1y 06ydyenus B 11 kinacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:
JIEMOHCTPUPOBATH Ha MPUMEPAX POJib U MECTO (PU3UKU B POPMUPOBAHUU
COBPEMEHHOM HayYHOU KapTUHBI MUPA, B PAa3BUTHH COBPEMEHHON TEXHUKHU U
TEXHOJIOTHM, B MPAKTUYECKON AEATEIBHOCTH JIOJEH, LIEJIOCTHOCTh U €INHCTBO
(r3MYECKO KapTHHBI MUPA;

YUYUTHIBATh IPAHUIIBI TPUMEHEHHS NU3YYEHHBIX (U3UUECKUX MOJIEICH: TOUCUHbIM
ANEKTPUYECKUH 3apsi, Iyd CBETA, TOUCUHbII UICTOYHUK CBETA, A/I€pHasi MOJIEIIb
aToMma, HyKJIOHHasi MOJIeJIb aTOMHOTO si/Ipa IPH pelieHud (PU3HYECKUX 3a/1a4;
pacro3HaBath pu3NUECKUe IBICHUS (ITPOIIECCHI) U OOBICHITH UX HA OCHOBE 3aKOHOB
ANEKTPOJUHAMUKHI U KBAHTOBOM (DM3HKU: AJIEKTPUUECKasi IPOBOJUMOCTh, TEIJIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JIEHCTBUS TOKA, B3aUMOJICCTBUE MAarHUTOB,
AIIEKTPOMATHUTHAS UHIYKIUS, JEHCTBUE MAarHUTHOTO TOJIsl HA IPOBOAHUK C TOKOM H
JBYDKYIIIAICS 3apsijl, SJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJHBI, IPSIMOJIMHEHHOE
pacmpocTpaHeHHUe CBETa, OTPAXKEHUE, MpeJoMIIeHHE, MHTEephEepeHITs, TUPPAKITUI U
MOJISIpU3aIs CBETa, AUCIepcus cBeTa, poroanekrpuueckuit apdext (hotoaddexr),
CBETOBOE JIABJICHHE, BOSHUKHOBEHNE JIMHENYATOrO CIIEKTpa aToMa BOJIOPO/a,
€CTECTBEHHAsA U UCKYCCTBEHHAs! PaAMOAKTUBHOCTH;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTHYECKHE, STIEKTPUUECKYIO TPOBOJIMMOCTD PA3IUYHBIX CPE) U SJIEKTPOMArHUTHbBIE
ABJICHUS (TTPOIIECCHI), UCTIOJB3YS (PU3NYECKHE BEIIMYMHBI: JIEKTPUUECKUM 3apsi],
CUJIa TOKA, AIEKTPUUECKOE HAMPSIKEHUE, JIEKTPUUECKOE COTPOTUBIIEHUE, PA3HOCTh
MOTEHIMAJIOB, AIEKTPOIBUXKYILAS CHiia, padoTa TOKa, UHIYKLIHUSI MATHUTHOTO TOJIA,
cuiia Amrnepa, cuia JIopeHiia, MHIyKTUBHOCTh KaTYIIKU, YHEPTUS AIEKTPUUIECKOTO U
MarHuTHOTO MOJIeH, MepUo ] 1 YacTOTa KoJieOaHUH B KOJIEOATEIbHOM KOHTYpE, 3apsi/l
Y CUJia TOKa B MPOIECCE TAPMOHUYECKUX JIEKTPOMArHUTHBIX KOJIeOaHUM, (POKYCHOE
PACCTOSTHUE M ONITUYECKAs CUJIA JIMH3BI, IPU ONMMCAHUH MPABUIILHO TPAKTOBATh
(M3UYECKUI CMBICIT UCTIOJIH3YEMbIX BEJTUYHH, UX 0003HAYEHUS U CAUHUITBI,



yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMUMHY C IPYTUMU
BEJINYNHAMU;

OMKCHIBATh U3yUEHHBIE KBAHTOBBIE SIBJICHUS U MTPOLIECCHI, UCTIOB3YS (pU3ndecKue
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U 4aCTOTA CBETA,
AHEPTHUs U UMITYJIbC (POTOHA, IEPHUO/I TIOJypaciajia, SHEPTUs CBSI3U aTOMHBIX SI7IED,
P ONMCAHWH MPABWIILHO TPAKTOBATH (PU3MUECKHUI CMBICT UCTIOJBb3YEMbIX BEIHYNH,
X 0003HAYCHUS U CIMHMUIIBI, YKa3bIBaTh (DOPMYJIBI, CBA3BIBAIOIINE TAHHYIO
(MBUYECKYIO BETMYHHY C IPYTHUMH BEIMYMHAMH, BBIYUCISITH 3HAYCHUE (PU3HIECKON
BEJINYUHBIL;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHI U SABJICHUS, UCTIOIB3YS (PU3UIECKUE 3aKOHBI U
MPUHLKINBL: 3aKOH OMa, 3aKOHBI MOCIEI0BATEILHOIO U MapaJlJIEIbHOTO COSTUHECHUS
MPOBOJIHUKOB, 3aK0H J[xoyis—JIeHna, 3aKoH 31eKTpPOMariHuTHOM UHAYKIIMHU, 3aKOH
MPSIMOJIMHEWHOTO PACIPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI
MIpEJIOMJICHUS CBETA, ypaBHEHHE DHHIITEHA 17151 hoTodPdeKTa, 3aK0OH COXPAHSHUS
SHEPIuM, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXPAHEHHSI JIIEKTPUUYECKOTO 3apsia,
3aKOH COXpPAaHEHUsI MacCOBOI'0 YMCIIA, MOCTyNaThl bopa, 3aKOH paguoakKTUBHOIO
pacnaja, mpu 3TOM pa3audaTh CIIOBECHYIO (DOPMYITHUPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOe BBIPAKEHUE U YCIIOBUA (TPaHUIIbI, 00JIaCTH ) MPUMEHUMOCTH;
OTPENIENIATh HAIIPaBJIECHHUE BEKTOpa MHAYKIIUM MAarHUTHOTO TIOJISI TPOBOIHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U OMUCHIBATH N300paKEHHE, CO31aBAEMOE INIOCKUM 3€pKaJoM, TOHKOM
JINH30M;

BBITIOJTHSATH SKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PM3UYECKUX SBJICHUHN U MIPOIIECCOB C
WCIIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHU: TIPU 3TOM (POpMYIUpPOBATH
npobJieMy/3aauy U TUIOTE3y Y4EOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3
MPEIIOKEHHOTO 000PYI0BaHMS, POBOAUTH OIBIT U (JOPMYJIUPOBATH BHIBOIBL;
OCYIIECTBJISTh IPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BETUYUH, IPU ITOM
BBIOMPATH ONTUMAJILHBIN CTIOCO0 U3MEPEHHS M KCTIOIB30BATh U3BECTHBIE METO/IbI
OLICHKH MOTPEMIHOCTEN U3MEPEHHN;

MCCJIEI0OBATh 3aBUCUMOCTH (PU3MYECKUX BEJIMUMH C UCTIOJIH30BAHUEM MIPSMBIX
M3MEPEHUI: TIPU ATOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIHTATHI
MOJTYYE€HHOU 3aBUCUMOCTH (PU3UYECKUX BEJIMUMH B BUJIE TaOIUI] U TPaUKOB, JIeJ1aTh
BBIBO/IbI IO pe3yJIbTaTaM UCCIEIOBAHNUS,

co0JiroAaTh IIpaBuiia 6€30MacHOro TPy/ia MPU MPOBEJACHUN UCCIICIOBAaHUN B paMKax
y4eOHOTO IKCIIEPUMEHTA, YUeOHO-HUCCIIEIOBATEILCKON U MTPOCKTHOM JEATEILHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIIbHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYI0BAHMUS;
peniaTh pacy€THBIE 3a/1auu C SBHO 3aJjaHHON (PU3NUYECKON MOJIEIbIO, UCIIONIB3YS
(bu3nyecKkre 3aKOHbI U MPUHITUIIBI, HA OCHOBE aHaJIM3a YCJIOBHUS 3aJa4l BEIOUPATh
(MBUYECKYIO MOJIEITb, BBIICIATh (PU3NYECKUE BETUYMHBI U (DOPMYJITBI, HEOOXOIUMBIC
JUIs1 €€ pelieHus, TPOBOJAUTh PACUETHI U OLIEHUBATh PEATBHOCTD MOJYYEHHOTO
3HA4YCHUS (PU3NYECKON BETUUHHBL;



penaTh Ka4eCTBEHHBIE 3aJa41: BBICTPAUBATh JJOTUYECKH HETPOTUBOPEYUBYIO
LENOYKY PacCyKJICHUI C OIIOPOU HA N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznueckue sSBICHUS;

UCIIOJIb30BaTh MPU PELICHUH Y4eOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMaLIMOHHBIE
TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNUN U IIPEACTABICHHUS
y4eOHOM U HAYYHO-TIOMYJISIPHON HHPOPMAIINH, TTOJTYYEHHON U3 pa3TuYHbIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMylo HHPOPMAITHUIO;

OOBSACHATH PUHLHUIIBI IEUCTBUS MAIINH, IPUOOPOB U TEXHUYECKHUX YCTPOMCTB,
pa3ianyaTh YCIOBHS MX 0€30MaCHOTO MCIIONb30BAHUS B MOBCEAHEBHON KU3HU;
MPUBOIUTH MPUMEPHI BKJIA/1a POCCUNCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHHUKHU Y TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B IOBCETHEBHOM KU3HU 1JIs
oOecniedyeHuss O€30MaCHOCTH MPH OOPAIEHUH ¢ TPUOOPaMU U TEXHUUECKUMHU
yCTPOMCTBAMH, AJII COXPAHEHUS 3/I0POBbsl U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO
IIOBEICHUSA B OKPYKAIOILIEH Cpene;

paboTaTh B IpyIIE C BHITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IIaHUPOBATh
paboTy Ipynibl, palliOHAIBHO PaCHpeaeNaTh 0043aHHOCTU U TNIAHUPOBAThH
NEATEIIBHOCTh B HECTAHIAPTHBIX CUTYAlUAX, AI€KBATHO OLIEHUBATh BKJIAJ KAKJIOTO
13 YYaCTHUKOB I'PYIIIbI B PEIIEHUE pPacCMaTPUBAEMOU MPOOIIEMBI.
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Hroro no paszneny 24
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Hroro no pasneny
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PezepBHOE Bpemst 2 1
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Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBEBI
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3.1

Uroro no pazneny

4

Pa3znea 4. KBAHTOBAS ®U3UKA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c9
7c

DIIeMEHTHI bubmuorexa [JOK
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OIITUKH 7c
bubmuorexa [JOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c9
7c
bu6mmorexa [IOK
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Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU
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OJIEMEHTEI
ACTPOHOMHH U
acTpou3uKu

5.1

Utoro no pazneny

7

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c9
7c

Pazgen 6. OBOBINAIOIIEE IOBTOPEHHUE

O0o0maroree
MOBTOPCHHE

Hroro no pazneny
PesepBHOE Bpemst

4

4
3

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c9
7c

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68 4

10 KJIACC

IHOYPOYHOE IIVTAHUPOBAHUME

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB
Kourtpous
HbIE
padoThI

Bce
ro

IIpakTuHyec
KHe
padoThbI

Jlara
U3y4eH
U

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka —
Hayka o
IIPUPOJIE.
Hayunsre
METO/IbI
MO3HAHUS
OKPY>KaOILEro
Mupa
Ponp u mecto
¢bu3uku B
(dhopMUpoBaHUH
COBPEMEHHOM
2 Hay4yHOU
KapTUHBI MUDA, B
MIPAaKTUYECKOU
JESTENHOCTH
monen
Mexannyeckoe
JBUKECHHUE.
OTHOCHUTENBHOCT
3 b
MEXaHUYECKOT 0
JBUKCHMUSL.
IIepemenienue,

bubmmoteka IIOK
https://m.edsoo.ru/ff0
c32e2

bubmmoreka IIOK
https://m.edsoo.ru/ff0
c33e6

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c3508
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CKOPOCTb,

YCKOpEHHUE
PaBHomepHoe bubnmoreka [JOK
4 MPSAMOJIMHEHHOE https://m.edsoo.ru/ff0
JIBIDKCHUE c3620
PaBHoyckopeHHO
R yerop bu6nmoreka [IOK
5 N https://m.edsoo.ru/ffo
MPSIMOJIMHEIHOE c37%
IBIDKEHHUE D
CBoOomHOEe
maJcHHC. bubnunorexa LIOK
6 Yckopenue https://m.edsoo.ru/ff0
CBOOOIHOTO ¢c39cc
najgeHust
Kpuonuneiinoe
BIKEHIE.
HZ[BI/I)KGHI/IE: bubmuoreka [{OK
7 . https://m.edsoo.ru/ff0
MaTepuaTbHOU c3ada
TOYKH I10
OKPY>KHOCTH
[TpunIMn
OTHOCHUTEIBLHOCT
u I'annnes.
[ P —— bu6nmorexa LIOK
8 CHCTI;MH https://m.edsoo.ru/ffQ
c3be8
OTCYETA.
[TepBblii 3aK0H
Hrrorona
Macca Tena.
Cuna. [Ipunnun
CYIEPIO3ULINHI
cﬁ %TO 011171 bu6nunorexa LIOK
9 ) o P https://m.edsoo.ru/ffo
3akoH HeroToHa c3be8
JUTSL -
MaTepHalIbHOU
TOYKH
Tpertuit 3axkoH
HI;IOTOHa - but6mmoreka [IOK
10 https://m.edsoo.ru/ffQ
MaTepuaIbHBIX c3be8
TOYEK
3akoH
BCEMHUPHOIO
Tarotenus. Cuia bubnunoreka LIOK
11 TSOKECTH. https://m.edsoo.ru/ff0
[TepBas ¢3d00
KOCMHYECKas
CKOPOCTH
12 Cuna but6mmorexa [IOK
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13

YIPYTOCTH.
3akoH ['yka. Bec

TCIIa

Cwuna TpeHus.
Koaddpuument
Tpenus. Cuiia
COIIPOTUBIICHUS
IIPH IBUKEHUU
TENa B KUAKOCTU
WM ra3e

https://m.edsoo.ru/ff0
c3el8

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
c3f76

14

15

[ToctynarenbHoe
Y BpALLIATEILHOE
JIBIDKCHHE
a0COJIFOTHO
TBEPJIOTO TENA.
MoOMEHT CHJIBI.
IInedo cuikbl.
VYcmnosus
paBHOBECHUSI
TBEPAOIO Tena

Nmmnynse
MaTepUaIbHOMN
TOYKHU, CUCTEMBI
MarepuaibHbIX
Touek. Mmmynse
CUJIBL. 3aKOH
COXpaHEHUs
HMITYJIbCA.
PeaktuBHOE
JIBUYKEHUE

bubnuoreka [IOK
https://m.edsoo.ru/ff0
c4lab

bubnunorexka LIOK
https://m.edsoo.ru/ff0
c43d6

16

Pabota n
MOIIIHOCTG CHJIBI.
Kunernueckas
SHEPTUs
MaTEpUaIbHOW
Touku. Teopema
00 M3MEHECHUH
KHHETHYECKOI
SHEPTUU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c4502

17

ITorenmmanpHas
SHEprus.
ITorenmmanpHas
SHEprus ynpyro
nedhopMupOBaHH
O} NPYKUHBI.
ITorenmmanpHas
SHEprus Teiia
BOJIH3H
IIOBEPXHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c461a
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18

3emin

IloTennuansHeIe
u
HEMOTEHINAJIbH
ple cuiibl. CBA3b
paboThl
HEIOTEHIMAJIbLH
BIX CHII C
H3MEHEHUEM
MEXaHUYeCKOM
SHEPTUU
CHCTEMBI TEJl.
3aKkoH
COXpaHEeHUs
MEXaHUIEeCKOH
SHEPTHH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0
c478c

19

20

21

JlaGopaTopHas
pabora
«UccnenoBanue
CBSI3U pabOTHI
CHUIBI C
W3MCHECHUEM
MEXaHUYECKOU
SHEPTUU TeJla Ha
npuMepe
pacTsDKeHUs
PE3UHOBOTO
KTyTa»

KoHntponbHas
pabota o Teme
«Kunemaruka.
JnHamuka.
3aKkoHBI
COXpAaHEHUS B
MEXAHUKE

OcHoBHBIE
IMOJIOKCHUS
MOJIEKYJISIPHO-
KHMHETHYECKOM
TEOPHH.
bpoyHnoBckoe
IBIDKEHHUE.

Huddys3us

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c4b74

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c4dc?

22

Xapakrep
JIBMDKCHHUS U
B3aNMOJIEHCTBHUSA
YaCTHI]
BEIIIECTBA.
Mopenu
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CTPOEHUS Ta30B,
JKUOKOCTEN U
TBEPABIX TEI

Macca mosexys.
KomnuuectBo
BEIIECTBA.
IlocTrossHHAs
ABorazipo

24

Tennosoe
paBHOBECHE.
Temneparypa u
€€ u3MepeHue.
[ITkana
TeMIiepaTyp
ILenbcus

25

26

27

Wneanbueiii ras
B MKT.
OcHOBHOE
ypaBHeHue MKT

AOcomoTHas
TeMIieparypa
KakK Mepa
cpeaHen
KHHETHYECKOM
SHEpPruu
NIBIKEHUS
MOJIEKYIL.
YpaBHeHue
Menneneena-
Knaneiipona
3akoH
JanpToHa.
I"a30BBIC 3aKOHEI

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c4fde

bubmuoreka [{OK
https://m.edsoo.ru/ff0
cblle

28

JlaGopaTopHas
paborta
«HMccnenoBanue
3aBHCUMOCTH
MEXTY
napamMeTpamu
COCTOSIHUS
Pa3peKEeHHOTO
raza»

29

H3onporeccer B
UJeaIbHOM rase
U uX
rpaduueckoe
IIPE/ICTaBICHHE

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c570e

30

BuyTtpenHss

bubnunorexa LIOK
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SHEPTUs
TePMOJMHAMHUYC
CKOM CHUCTEMBI U
CIIOCOOBI €€
H3MCHCHHUS.
KommuectBo
TEIUIOTHI U
pabora.
BuyTtpennss
SHEPTUst
OJHOATOMHOI'O
HJICaJILHOTO T'a3a

Bunasr
Terionepe1auu

https://m.edsoo.ru/ff0
€5952

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c5c36

32

33

34

Y nenbHas
TEMIO0EMKOCTD
BCIIIECTBA.
KommuectBo
TEIUIOTHI IIPU
Terionepeaaye.
AnnabaTHBIA
po1iecc
[TepBblii 3aK0H
TEPMOJIMHAMUKHI
H €TO
MIPUMEHEHUE K
M30IpoIeccam

HeoGpatumocTs
MPOIIECCOB B
PUPOJIC.
Bropoii 3akoH
TEPMOJIUHAMHUKHU

bubnunorexka LIOK
https://m.edsoo.ru/ff0
c5c36

bubnunorexka LIOK
https://m.edsoo.ru/ff0
chefc

bubmmoteka IIOK
https://m.edsoo.ru/ff0
€6230

35

36

[IpuHIMDI
nevicrBus u KITJ]
TEMIOBOMU
MAaIIuHE

Hwuxn Kapao n
ero KIIJI

bubmmoteka IIOK
https://m.edsoo.ru/ff0
c600a

37

38

DKOJIOTHYECKUE
poOIeMbI
TETIOHEPTETUK
"

O6006maromuit
YPOK
«MonexkynspHas
¢usnka. OCHOBBI
TEPMOTUHAMUKH

but6mmoreka [IOK
https://m.edsoo.ru/ff0
€6938



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

»

KonTposnbnas
pabota mo Teme

«MonexympHas bubnuorexa [JOK
39 (u3iKa, OCHOBBI https://m.edsoo.ru/ff0
' c6as0
TEPMOAMHAMUKH
»
[TapoobpazoBan
ue u bubnuorexa [IOK
40 KOH/JICHCAIIHSL. https://m.edsoo.ru/ff0
Ucnapenue u c63b6
KUIICHUE
AOGcomoTHas U
oHocuebas Busmorera LIOK
41 https://m.edsoo.ru/ff0
BO3/yXa.
y c64d8
Hacsbimennsrit
nap
TsEpnoe Temno.
Kpucramnmueck
ve 1 aMop(QHbIC
Tena.
AHM30TpOTIUS bubmmoreka [JOK
42 CBOICTB https://m.edsoo.ru/ff0
KPHUCTAJIOB. C65f0
Kunkue
KPHUCTAILJIBL.
CoBpeMeHHbIe
MaTepuaibl
IInaBnenue u
T(I;,I;ZTH?::;%HHH bubmuoreka [{OK
43 TeroTa https://m.edsoo.ru/ff0
€6708
TUTABJICHUS.
Cybnumarus
YpaBHeHue bubmuoreka [IOK
44 TEIJIOBOrO https://m.edsoo.ru/ff0
Oaimanca 6820
OnexTpusanus
et . bubaunorexa [JOK
45 DEKTpHICCKHUi https://m.edsol_.[ru/ffo
3apsa. JBa Buma
cbbcc
ANEKTPUUYECKUX
3apsI0B
Hposozmk, bubmmoreka [JOK
46 FDJICKTPHKH 1 https://m.edsoo.ru/ff0
MTOJTYTIPOBOTHUK c6bce

. 3aKoH



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

47

48

49

COXpaHEHUs
3IEKTPUUYECKOTO
3apsja
Bsaunmonericteu
€ 3aps0B. 3aKOH
Kynona.
ToueuHblid
BIIEKTPUYECKUI
3apsn
Hanpsix€nnocTth
3IEKTPUYECKOTO
nostst. [IpuHnmn
CYNEpIO3ULINH
AIEKTPUUECKUX
noneut. Jlunum
HANPSKEHHOCTH

Pabora cui
3JIEKTPOCTATHYE
CKOTO MOJIA.
IloTrenmumanin.
Pa3zHocth
IMOTSHIINAJIOB

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
céced

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c6df2

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c6f00

50

IIpoBogHUKH U
JIMAJIEKTPUKH B
3JIEKTPOCTATHYE
CKOM IIOJIE.
Juanexkrpuuecka
P
IIPOHHULIAEMOCTh

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c7018

51

DNEeKTPOEMKOCTh
. Kongencarop

bubmmoreka IIOK
https://m.edsoo.ru/ff0
c7126

52

53

54

DNEeKTPOEMKOCTh
TUTOCKOTO
KOH/IEHCaTOopA.
OHeprus
3apsHKEHHOTO
KOHJIEHCATOpa

JlaGoparopHas
pabota
"U3mepenue
3JIEKTPOEMKOCTH
KoHAeHcaTopa'
[TpunIMn
JIEUCTBUS U
MIPUMCHCHHE
KOH/JIEHCAaTOPOB,
KOIMMUPOBAJILHOTO

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c72c0



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

amnmnapara,
CTPYHHOTO
MIpUHTEpA.
DJIeKTpoCTaTu4e
CKasl 3aIluTa.
3azemiieHue
ANEKTPONPUOOPO
B

55

56

DNEeKTpUUECKUI
TOK, YCJIOBHSI €TO
CYILIECTBOBAHUSI.
IlocTosHHEIN
Tok. CuJjia TOKa.
Hampsoxenue.
CormpoTuBieHue.
3akon OMa s
y4acTKa [enu

ITocnenoBarensH
oe,
napaieNbHOe,
CMEIIaHHOE
COeIMHEHUE
MIPOBOTHUKOB.
JIaGoparopHas
paborta
«M3yueHue
CMEIIaHHOTO
COCMHEHUS
PE3UCTOPOBY

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ff0
C74f0

57

Pabota n
MOIIHOCTD
AIEKTPUUYECKOTO
TOKa. 3aKOH
JIxoynsa-Jlenna

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c7838

58

59

3axon Oma mis
MOJHOMN
(3aMKHYTOI)
AJIEKTPUYECKON
uenu. Kopotkoe
3aMBIKaHUE.
JlaGopaTopHas
paborta
«M3mepenue
OJIC ucrouyHunka
TOKa U €T0
BHYTPEHHETO
COIIPOTHBIICHUS

DneKTpoHHas
MIPOBOJMMOCTh

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c7ae0



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

TBEPABIX
METAaJUIOB.
3aBUCUMOCTh
COIIPOTHBIICHUS
METaJIJIOB OT
TeMIIepaTyphbl.
CepxnpoBoauM
OCTh

60

61

62

DNEeKTpUUECKUI
TOK B BaKyyMe.
CsaoiicTBa
ANEKTPOHHBIX
MTy4KOB
[TonynpoBoHUK
U, UX
COOCTBEHHAs U
MpUMeCHast
MIPOBOJIUMOCTb.
CaoiicTBa p—n-
nepexoa.
[TonynpoBoaHuk
OBbI€ IPUOOPHI

DneKTpuuecKun
TOK B pacTBOpax
U pacijiaBax
3JIEKTPOJIUTOB.
DNEKTPOTUTHYEC
Kas
JUCCOLIAITHS.
OnexTponauns

bubnuoreka [{OK
https://m.edsoo.ru/ff0
c84ae

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c82ba

63

64

65

DneKTpUYeCKun
TOK B ra3ax.
CamMocTosTeNIbH
BIM 1
HECaMOCTOSTEIb
HBIW pa3psi.
MonHus.
IIna3ma

DNEeKTpUYECKUe
puOOpHI U
YCTPOMCTBA U UX
MIPaKTUYECKOe
MIPUMEHEHUE.
[IpaBuna
TEXHUKHU
0€30MacHOCTH

O06o0maronmii
YPOK

bubmmoteka IIOK
https://m.edsoo.ru/ff0
c84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c86fc

but6mmoreka [IOK
https://m.edsoo.ru/ff0
c88be



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

«INEeKTPOIMHAM
UKa»

66

KontposbHas
pabora 1o Teme
«DJIEKTPOCTATUK
a. [locrosiHHBIN
BJIEKTPUYECKHUI
TOK. ToKHU B
Pa3IUYHBIX
cpenax»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
c8a8a

67

68

Pe3epBHbIit
YPOK.
KonTponbnas
pabota 1o Teme
"DnexkTpoauHam
nka'"
Pe3epBHbIit
YPOK.
O6o06maromui
YPOK IO TeMam
10 xnacca

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
c8c56

bubnuoreka [IOK
https://m.edsoo.ru/ff0
c8f6c



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KITIACC

Ne

Tema ypoka

ITocTostHABIC
MarHMTHl H UX
B3aHMMOJCHCTBU
e. MarauTtHoe
nosne. Bekrop
MarHUTHOM
WHJTYKIHH.
JInann
MarauTHOM
WHIYKIUU

KoanuyecTBO 4acos

KonTpoanb
HbIe
padoThI

Bce
ro

[pakTnye
cKHe
padoThI

Jara
H3yYeH
usi

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbI
e pecypchbl

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c9778

MaruuTtHoe
moJie
MPOBOJIHUKA C
TOKOM. OTIBIT
Opcrena.
BzaunmogneiictBn
€ IPOBOJHUKOB
C TOKOM

JIaGoparopHas
paborta
«M3yueHue
MarHUTHOTO
TIOJIST KATYIIKH C
TOKOM)»

bubnunoreka LIOK
https://m.edsoo.ru/ff
0c98fe

bubnunoreka LIOK
https://m.edsoo.ru/ff
0c98fe

[erictBue
MarHiuTHOTO
TOJISL Ha
MIPOBOHHUK C
TokoM. Cuita
Awmrmiepa.

4 JlaGoparopHas
pabota
«HccnenoBanue
JEUCTBUSA
MTOCTOSTHHOTO
MarHura Ha
paMKy ¢ TOKOM»

[erictBue
MarHUTHOTIO
IOJIsg Ha

5 JBUKYITYIOCS
3apsSOKEHHYIO
yactuny. Cuna
Jlopenua.
Pa6ota crtel

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0c9ac0

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c9df4



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

Jlopenua

DJIEKTPOMArHuT
Has UHIYKLHUS.
[Torok BekTOpa
MarauTHOM
unaykiuu. J1C
WH]TYKIHH.
3akoH
3JEKTPOMArHUT
HOW UHAYKIUU
Qdapanes
JlaGopaTopnas
paborta
«HccnenoBanue
SIBJICHUS
3JEKTPOMArHUT
HOM UHAYKIUU»

bubnunoreka LIOK
https://m.edsoo.ru/ff
0cal50

NunykTuBHOCTH
. SIBnmenue
CaMOMHAYKIUH.
2J1C
CaMOMHAYKIUH.
OHeprus
MarHuTHOTO
TIOJIS1 KaTYIIKHU C
TOKOM.
DNeKTpOMarHuT
HOE T10JIE

bubnunoreka LIOK
https://m.edsoo.ru/ff
0ca600

TexHuueckue
YCTPOWCTBA U
ux
IIPUMEHEHHUE:
MOCTOSIHHbBIE
MarHuThI,
3JIEKTPOMATHUT
bl,
3JIEKTPOJIBUTATE
JIb, YCKOPUTEIIH
3JIEMEHTaPHBIX
YacCTHlL,
WHIYKIIMOHHAS
reyb

10

11

Oo6o0maromuit
YPOK
«MaruutHoe
ToJie.
ONEKTPOMarHuT
Hasl HHIYKIIHSD)
KoHntponbHas
pabota o Teme
«MaruutHOE

bubnunorexa LIOK
https://m.edsoo.ru/ff
Ocab82

bu6nunorexa LIOK
https://m.edsoo.ru/ff
Ocad58



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

noJe.
ONEKTPOMarHuT
Hasi HHIYKINS

12

13

14

CBoOoHbBIE
MEXaHHUYCCKHE
KoJe0aHusl.
l'apmonunueckue
KoJe0aHusL.
VYpaBHeHue
rapMOHHUYECKHUX
KOJICOaHHA.
[IpeBpaiienue
SHEPTUHU
JlaGopaTopnas
paborta
«HccnenoBanue
3aBUCHMOCTHU
MePHOIa MAJTBIX
Konebanui
rpy3a Ha HUTH
OT JUIMHBI HUTH
Y MaccChl Tpy3a»

KonebarenpHbIH
KOHTYP.
CBo0OoHbBIE
AJICKTPOMArHUT
HbIe KoeOaHus
B HI€aJIbHOM
KoJIe0aTeIIbHOM
KOHTYpE.
Amnanorus
MEXIY
MeXaHNYECKUMU
i
ANEKTPOMArHUT
HBIMH
KoJIe0aHUsIMHU

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Ocaf06

bubnuoreka [{OK
https://m.edsoo.ru/ff
0cb820

15

®opmyna
Tomcona. 3akoH
COXPaHEHHUS
SHEPTUU B
HJIealIbHOM
KoJIe0aTeIIbHOM
KOHTYpe

bubnmorexa LIOK
https://m.edsoo.ru/ff
0ch9c4

16

[IpencraBnenue
0 3aTyXaroIINuX
KOJIE0aHMX.
BeiHyX/1€HHBIE
MEXaHUYEeCKHUeE
KoJIeOaHHsI.
Pe3onanc.

bubnunorexa LIOK
https://m.edsoo.ru/ff
Ocbb86



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86

Brinyxiennbie
ANEKTPOMATrHUT
HbIE KoJIcOaHusd

17

[TepemennbIit
TOK.
CunyconajibH
BIM
MepEeMEHHBIN
TOK. MOIIIHOCTh
MEPEMEHHOTO
TOKA.
AMIUTMTYIHOE U
JICHCTBYIOLIEE
3HAYCHHUE CHUJIBI
TOKA B
HanpsHKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff
Ochd34

18

Tpancdopmarop

IIpousBojactao,
rnepegaya u
notpebieHue
3JIEKTPUYECKON
SHEPIUU

19

YerpoiicTBo 1
MPAKTHUYECKOE
MIPUMEHEHHE
AIEKTPUUYECKOTO
3BOHKA,
reHeparopa
MIEPEMEHHOT0
TOKA, TMHUMN
3JeKTpoIepeaad

bubmuoreka [{OK
https://m.edsoo.ru/ff
0Occ324

20

21

ODKOJIOTHYECKHUE
PHUCKH NIpU
MPOU3BOJCTBE
3JIEKTPOIHEPIUU
. Kynerypa
HMCHOJIb30BaAHUSI
3JIEKTPOIHEPTUU
B ITOBCEIHEBHOM
JKU3HHA

Mexanunueckue
BOJIHBI, YCIIOBHS
pacnpocTpaHeH
us. [lepuon.
CxopocTthb
pacrpocTpaHeH
WS U JJTMHA
BOJIHBI.
[Tonepeunsie u
MPOJI0JIbHBIE

bub6mmorekxa [IOK
https://m.edsoo.ru/ff
Occab54



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

BOJIHbI

22

23

24

3ByK. CKOpOCTb
3ByKa.
I'pomkocTh
3ByKa. Beicora
ToHa. TemOp
3BYyKa
DNEeKTpOMarHuT
HbIE€ BOJIHBI, UX
CBOWCTBA U
CKOPOCTb.
[Ixama
ANEKTPOMArHuT
HBIX BOJIH

[TpunHIUIIBL
paaroCBI3U U
TEJICBUICHHUS.
PaszButue
CPEACTB CBSI3H.
Pamnonoxanusa

bu6nmoreka [IOK
https://m.edsoo.ru/ff
OcccOc

bubnunorexa LIOK
https://m.edsoo.ru/ff
Occfe0

25

KoHntposbHas
paborta
«Konebanus n
BOJIHBI»

bubnunoreka LIOK
https://m.edsoo.ru/ff
Occ6f8

26

27

[IpsimonuHeHO
e
pacnpocTpaHeH
HE CBETa B
OJTHOPOTHOM
cpene.
ToueuHsIi
HCTOYHUK
ceera. JIyu
cBeTa

OTtpaxxenue
CBETa. 3aKOHBI
OTpaKEHUA
CBETa.
[TocTpoenne
M300paKeHHi B
IJI0CKOM
3epKaie

bubmuoreka [{OK
https://m.edsoo.ru/ff
0cd350

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0cd4e0

28

29

[Ipenomienue
cBera. IlomaOE
BHYTpPEHHEE
OTpaKEHUE.
[IpenensHblii
YTOJI TOJTHOTO
BHYTPEHHETO
OTPaKEHUS

JlaGoparopHas

but6mmoreka [IOK
https://m.edsoo.ru/ff
Ocd7f6

but6mmorexa [IOK



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6

paborta
«M3mepenue
MOKa3aTes
IIPEIOMIIEHUS
CTEKJIa»

https://m.edsoo.ru/ff
Ocd67a

30

31

JIuH3bIL.
ITocTpoenue
M300pakeHUH B
JIMH3E.
dopmyna
TOHKOM JIMH3BL.
VYBenuuenue
JIUH3BI

JlaGopaTopnas
paborta
«HccnenoBanue
CBOMCTB
M300paXCHUI B
JINH3aX)»

bubnunorexa LIOK
https://m.edsoo.ru/ff
Ocddle

32

33

34

Hucnepcus
CBeTa.
CnoxHbIi
cocTa 0esoro
cBera. L[Ber.
JlaGopaTopuas
paborta
«Habmnronenune
TUCTIEpCUU
CBETa»
NuTepdepenim
s CBeTa.
Judpakims
CBeTa.
JudpakimonHa
s pelIETKa
[TonepeuHocTh
CBETOBBIX BOJIH.
[Monspuzanus
cBeTa

bu6nmorexa LIOK
https://m.edsoo.ru/ff
Oced22

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0cf02e

35

36

OnTtnyeckne
puOOpHI U
YCTPOWCTBA U
YCIIOBHS MX
0e30I1acHOro
MIPUMEHEHUS
I'pannisl
MIPUMEHUMOCTH
KJIaCCUYECKOM
MCXaHHKH.
[Toctynatet
crnenuaibHOM

but6mmoreka [IOK
https://m.edsoo.ru/ff
0cf862



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

TEOpHH
OTHOCHUTCIIBHOC
™

37

OTHOCHUTENHLHOC
Tb
OJTHOBPEMEHHOC
TH. 3aMeIJICHUE
BpEMEHU U
COKpalieHue
JUTAHBI

bub6nmoreka [IOK
https://m.edsoo.ru/ff
Ocfa42

38

39

DHeprus u
HMITYJIbC
PETNATUBUCTCKO
M 9acTHIIBI.
CBs13b Macchl ¢
SHEPTUeH U
HMITYJIbCOM.
DHeprust MoKos

KoHntposbHas
paborta
«Onruka.
OCHOBBEI
CIICIMaJIbHOM
TEOPHH
OTHOCHTEILHOC
TH»

bubnunoreka LIOK
https://m.edsoo.ru/ff
0Ocfc68

bubnuoreka [{OK
https://m.edsoo.ru/ff
0cf6f0

40

@DOTOHBI.
dopmyia
[Inanka.
OHeprus u
HUMITYJIBC
¢dboToHa

bubnunoreka LIOK
https://m.edsoo.ru/ff
Ocfel6

41

OtkpbITHE U
HCCTIeIOBaHUE
dotorddekra.
Ompiter A. T
CroneroBa

bubmmoteka IIOK
https://m.edsoo.ru/ff
Ocffc4

42

43

44

3aKOHBI
dboTorddexkra.
YpaBHeHue
OHHIITEHRHA I
dotorddekra.
«KpacHas
TpaHUIa»
dhoTodrddexra
JaBienne
cBeta. ONBITH
I1. H. JIeGenena.
XHUMHUYECKOE
JNIENCTBUE CBETA

Texunueckue

bubmmoteka IIOK
https://m.edsoo.ru/ff
0d015e

bub6mmorekxa [IOK
https://m.edsoo.ru/ff
0d04a6



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

45

46

YCTpOMCTBa U
MIPAKTUIECKOE
PUMEHECHHE:
(hOTOAIeMEHT,
(dhoTomaTyuk,
COJTHEYHAS
Oarapes,
CBETOINO]T

Pemenune 3amaq
110 TEME
«DJIEeMEHTBI
KBaHTOBOM
OIITHUKUY

Mogens aToma
TomcoHa.
OnBbITH
Pezepdopna no
paccesHuIo o-
YaCTHII.
[Inanerapnas
MOJI€ENb aToMa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff
0d0302

bubmuoreka [IOK
https://m.edsoo.ru/ff
0d091a

47

[Tocrynater
bopa

bubnuoreka [IOK
https://m.edsoo.ru/ff
0dOafa

48

49

N3nyuenue u
MOTJIOIICHHUE
(hOTOHOB MpHU
Iepexoe aToma
C OJIHOTO
YPOBHSI DHEPTUU
Ha JPYIrOM.
Bunel cnextpos
BomaHoBEIe
CBOMCTBa
gacTuIl. BoaHbI
ne bpons.
Kopnyckynsspao
-BOJIHOBOH
JyaJIn3M.
CrnoHTaHHOE U
BBIHY)KJICHHOE
W3IIy4eHUE

bubnunoreka LIOK
https://m.edsoo.ru/ff
0dOafa

bubmmoteka IIOK
https://m.edsoo.ru/ff
0dOca8

50

51

OtkpsiTHE
PaIMOaKTUBHOC
TU. ONBITHI
Pezepdopaa no
OIIPEEIIEHUIO
cocraBa
pPaiMOaKTUBHOT
0 W3JIy4yeHus

CBoiicTBa

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0dofd2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

anbda-, Oera-,
ramma-
W3JTy4YEHHUS.
Bmusune
paaO0aKTUBHOC
TH Ha KUBBIE
OpraHu3Mbl

52

53

OTKpbITHE
MPOTOHA U
HEUTpOHA.
H3oTomsl.
Anbda-pacnaz.
DNEeKTPOHHBIN U
MO3UTPOHHBII
Oera-pacma.
lNamma-
W3ITy4CHUE

DHeprusi CBs3u
HYKJIOHOB B
sape. SAnepHbie
peaKkuu.

S nepHbiit
peakTop.
[Tpobnemsl,
MEPCIEKTUBBI,
JKOJIOTHYCCKHE
ACIEKTHI
SIIEPHOM
SHEPreTUKU

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0d1162

bubnuoreka [{OK
https://m.edsoo.ru/ff
0d1356

54

OnemMeHTapHbIE
YaCTHUIIBI.
OtkpbiTHE
MO3UTPOHA.
Metonasl
HaOJI0IeHUs U
perucrpanuu
2JIEMEHTapHBIX
YacTHULI.
Kpyrastii cton
«DyHnameHTan
BHBIE
B3aUMOJICHCTBU
1. EnuHcTBO
¢buznueckoit
KapTUHBI MUPa»

bubmmoteka IIOK
https://m.edsoo.ru/ff
0d0e38

55

Bupg 3Bé3m1H0T0
HeOa.
Co3Be3aus,
SIPKUE 3BE31BI,
IUIAHETHI, UX
BUIMMOE



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

TBUKCHHUE.
Conneunas
CHUCTEMA

56

57

58

CouHie.
ConnHeuyHas
AKTHUBHOCTb.
HUctounuk
SHEpPruu
Connna u 3BE37,
3BE3 MBI, UX
OCHOBHBIC
XapaKTEPUCTHUK
H. 3BE3 b1
rJ1aBHOM
IOCJIEIOBATENh
HOCTH.
Bnyrpennee
CTPOCHME 3BE3I.
CoBpeMeHHbIE
MpeACTaBICHUS
0
MIPOUCXOXKICHH
H ¥ DBOJIIOIHNH
Counnna u 38837

Mnuneunsiii [1yTs
— Hama
I'amakTuka.
ITonmoxxenue u
JIBIDKCHHE
Counniia B
I'amakTuke.
TI'anakTuku.
UYéEpHble AbIpHI B
sIIpax rajJjakTHK

59

60

61

Bcenennas.
Paz0eranune
raJIaKTHK.
Teopus
Bboapmioro
B3pbIBA.
PenukToBoe
W3IIy4EeHHE.
MeraranakTuka

Hepemennsie
poOIeMbI
aCTPOHOMHU

KoHntponbHas
pabota
«DIJIeMEHTHI
aCTPOHOMHUU U
acTpou3uKm»




62

63

64

O06o0maromuii
ypok. Ponb
bu3uKn 1
aCTPOHOMUU B
YKOHOMHYECKOU
)
TEXHOJIOTHYECK
OM, cCOIMMaITbHOMN
H 3THYECKOH
chepax
JIEeITEILHOCTU
YyeJIoBeKa

Oo6o06maromuit
ypok. Posnb u
MECTO (PU3UKH U
aCTPOHOMUU B
COBPEMEHHOM
Hay4HOU
KapTHHE MHpa
Oo6o06maromuit
ypok. Ponb
¢buzngeckoi
TEOpUU B
dbopmupoBaHUU
MpeICTaBICHUN
o pu3maeckoit
KapTUHE MHpa

65

O06001aroIui
ypok. Mecto
¢buznyeckoin
KapTHHBI MHpPa B
o0rmiem psay
COBPEMEHHBIX
€CTECTBEHHO-
HayYHBIX
MpPEICTABICHUI
0 IpUpoJe

66

67

68

PesepBHbIit
YPOK.
MaruutHOE
ToJe.
ONEKTPOMarHuT
Hasl HHIYKIUs

Pe3epBHbIit
ypok. Onruka.
OCHOBEI
crnernuaibHOM
TEOpHUH
OTHOCHTEILHOC
TH

PesepHsliii ypok.

but6mmorexa [IOK




KBanToBas
¢busuka.
DJIEeMEHTBI
ACTPOHOMUU U
acTpodu3uku

https://m.edsoo.ru/ff
0d1784

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O

ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1.I".4. Msaxumes, b. b. byxosues, H.H. Corckuit ®uzuka 10 k1. Guzuxa 10
kiacc. ba3oBelii 1 yriyOiaeHHbIN ypoBeHb. YueOHUK. MockBa. [Ipocselenue,

2020 .

2.I' 5l. Msixuines, b.b. Byxosues, B.M. Uapyrun ®usuka 11 kiacc. ba3zoBsiit u
yrayOnaeHHbIN ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020 r.

3.A.I1. PermkeBuy. CoopHUK 3a1a4 1o ¢pusuke. Mockaa, Jpoda, 2005 - 2019 r.

4.Coopnuk 3amad no pusmke 111 9 — 11 kimaccos. CocraButens I'.H. Crenanopa.

M.: «IIpocsemenuer, 1996 r.

5.3aganus oOpazoBarenpHOro nopraia Pemry EI'D

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1.I'.A. Maxues, b. b. byxosues, H.H. Corckuit ®u3zuka 10 k. @uszuka 10
ky1acc. bazoBelii 1 yriyOiaeHHbIN ypoBeHb. YueOHuK. MockBa. [Ipocselenue,

2020

2.I' 4. Msakuwes, b.b. byxosues, B.M. Hapyrun ®@u3uka 11 knacc. ba3oBslii n

yrayOneHHbId ypoBeHb. YueOHuk. Mockaa. [Ipocsemenue. 2020

3.A.Il. PermkeBud. CoopHUK 3a1a4 1o pusuke. Mocksa, Jlpoda, 2005 - 2019 r.



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

4.Coopnuk 3ama4 o ¢usnke 1 9 — 11 kmaccos. Cocrasurens [.H. Ctenanoga.
M.: «IIpocBemienuey, 1996 r.

5.10.A. Caypos. ®usuka. [Toypounsie pazpadbotku. 10 kiacc. [Tocodue st
ob1eo0pa3oBareNbHBIX opranu3anuii. Mocksa. [Ipocsemenune. 2015

6.10.A. Caypos. ®uszuka. [loypounsie pazpadorku. 11 knacc. [Tlocobue nms
0011e00pa3oBaTeIbHBIX Opranu3annii. ba3oBblil U yriyOlIeHHbI YpOBEHb.

Mockaa. [Ipocsenienue. 2017 r.

7.COOpHUK TECTOBBIX 33JaHUN I TEMATHUYECKOTO U UTOTOBOT'O KOHTPOJIA.
®uzuka 10 knacc. M.: «MaTemnext-Lientp», 2004 r.

8.C.M. Aunpgpromeukns, A.C. CnyxaeBckuid. ®uszuka. « KoHCTpyKTOp»
CaMOCTOSTENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kiacchl.

9.ITocobue nns yuureneit. M.: IIpocsemienue, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. XuBas ¢usuka: oOyqaromias nporpamma. Nttp://www.int-edu.ru/soft/fiz.html
2.Ypoku Gpu3uku ¢ ucrnoiap3oBanuem Muarepuera. Nitp://www.phizinter.chat.ru/
3.®Dusuka.ru. hitp://www.fizika.ru/

4.Dusuka: KoJLICKIHS onbIToB. Nitp://experiment.edu.ru/

5.Du3ukKa: 3MEKTPOHHAS KOJUICKIHS ONIBITOB.
http://www.school.edu.ru/projects/physicexp

6.Karasor cceuiok Ha pecypebl o ¢usuke Nitp://www.ivanovo.ac.ru/phys

7.becnuiatHble 0Oy4aronIye NporpaMMbl 0 PU3MKe
http://www.history.ru/freeph.htm

8.JlabopaTopHbie paboThl 0 pusnke. BupryanbHbie 1a00paTOpHBIE paOOTHI.
http://phdep.ifmo.ru

9.AHuMarus GU3MYECKUX MPOIecCoB 00bsICHeHMIMH. NP //physics.nad.ru

10.®usnueckas suukIoneaus Nitp://www.elmagn.chalmers.se/%7eigor
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