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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qusuke 0a30BOr0 ypoBHS Ha ypOBHE cpeiHero oOmiero oOpa3oBaHUs pa3zpaboTaHa Ha OCHOBE
MOJIO’KEHUH U TpeOOBaHUI K pe3ynbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTEeNbHOM MporpaMMel, npeacTtaBieHHbIXx B I'OC
COO, a Taxxke c yuérom (enepanpbHO pabouell MporpaMMbl BOCIUTAHHUS W KOHLENUUHU TNPENoJaBaHUs y4eOHOTro
npenmera «@usuka» B oOpa3oBaTenbHBIX opraHuzanusx Poccuiickoit ®enepaiuu, peagu3yolUX OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopmepkaHue mTporpaMMbl 1Mo (pU3MKE HampaBiIeHO Ha (QOPMHpPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA
oOyuaroruxcst 10—-11 kmaccoB npu oOydeHuu ux (usuke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-ACSTEIIBHOCTHOTO
nonaxona. [Iporpamma no ¢gusuke coorBerctByeT TpeboBanusiM GI'OC COO k mIaHUpyeMbIM JTUYHOCTHBIM, TIPEIMETHBIM
U METalpeAMETHBIM pe3yJibTaTaM O0y4YeHUs, a TaKKE€ YUYUTHIBAET HEOOXOJAMMOCTh pealnu3allid MEXKIPEIMETHBIX CBs3el
($U3MKH ¢ €CTECTBEHHO-HAYYHBIMU YYEOHBIMU MpeAMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE IENH H3y4YeHUs! QUMK Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHMs, IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHMS Kypca (U3UKH: JIMYHOCTHBIE,
MeTalnpeIMeTHbIe, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3ukKe BKIIOYAET:

® [UJIAaHUPYEMBIE PE3yJIbTaThbl OCBOECHUS Kypca (PU3MKHA Ha 0a30BOM ypOBHE, B TOM YHCIIE MPEIMETHBIE PE3YJIbTATHI

0 rojiaM o0y4YeHus;

e cojepkaHue yuebHoro npeamera « Pu3nka» Mo rojgam o0ydyeHHs..

du3rka Kak Hayka O HambOojee OOIIMX 3aKOHAX MPUPOJbI, BHICTyNAasi B KadecTBE y4eOHOro IMpeiameTa B LIKOJIE,
BHOCUT CYILECTBEHHbI BKJIAJ B CHCTeMY 3HaHMM 00 okpyxatomeM wMupe. UIkoapHbBIM Kypc UMk —
CUCTEMOOOPa3yIoIINiA JJIi €CTECTBEHHO-HAYUYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE
IPOLIECCOB U SIBICHWM, U3y4aeMbIX XHMHEH, Ouosorueit, ¢puznueckor reorpadueit u actponomueit. Mcnonb3oBanue u
aKTUBHOE NpPHUMEHEHHE (PU3MYECKUX 3HAHUN ONpeleNsieT XapakTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHMH B chepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MAaTE€pPHAIOB C 33JaHHBIMH CBOWCTBAMHU U APYIHX.
N3yuenue (pu3MKHM BHOCUT OCHOBHOM BKJIaJ B (pOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MHpa OOy4arouiuxcs, B
(dbopMupoBaHHE YMEHUN IPUMEHSATh HAyUHbIM METO/1 TO3HAHUS MPU BHINOIHEHUH UMHU YUEOHBIX UCCIIEI0OBaHUI.



B ocHOBy Kkypca (u3MKM ISl ypOBHS CpeAHEro OOLIero oOpa3oBaHUsS MOJOXKEH PsSA HACH, KOTOpbIE MOXHO
paccMaTpuBaTh KakK MPUHLIMIIBI €70 TOCTPOCHHS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypcC SIBISIETCS] JIOTHYECKU 3aBEPIIEHHBIM, OH COACPKUT Marepuan u3
BCEX pa3esioB (PU3UKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOU (DU3UKH.

Hoesn ecenepanuzayuu. B cCOOTBETCTBUM C HeWl marepuasl Kypca (U3MKU OObEIUHEH BOKPYT (PU3NUYECKUX TEOPHUH.
Benymum B kypce siBisieTcsi GopMHUpPOBaHUE MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE€ peanuzanus npeanojaracT UCMOJb30BaHUE T'YMaHUTAPHOTO MOTEHIMaIa (Ppu3ndeckoit
HAyKH, OCMBICJIEHUE CBA3U PA3BUTHA (PU3UKH C pa3BUTUEM OOILIECTBA, & TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc ¢busuku npeamnoiaraet 3HaKOMCTBO € HIUPOKUM KPYTrOM TEXHHYECKHX U
TEXHOJIOTUYECKHUX MPUIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes skonoeuzayuu peanuszyercs NOCPEICTBOM BBEACHHS 3JEMEHTOB COAECPKAHUSA, MOCBSIIEHHBIX SKOJIOTHYECKUM
mpo0jemMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHH, a TaKKe OOCYXKIEHUs MpoOemM
PAIMOHAIBHOTO MPUPOIOTIOIB30BAHMS M 9KOJIOTUYECKON O€30aCHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKM Ha YpOBHE CpeIHEro oOUIero o0pa3oBaHUs SIBISIOTCA (U3MUECKHE
Teopuu (hopMUpOBaHUE MPEJCTABICHUIN O CTPYKTYpE MOCTPOCHUS (PU3NUECKON TeoprHu, posid PyHIaMEHTATbHbBIX 3aKOHOB
U TPUHIUIIOB B COBPEMEHHBIX MPEJICTABICHUSX O NPUPOJE, TPAHUIIAX NPUMEHUMOCTH TEOpPUHM, IJisi OMNUCAHUSA
€CTECTBEHHO-HAYYHBIX SIBIICHUI U TIPOLIECCOB).

CHCTeMHO-AESTENbHOCTHBI TMOAX0A B Kypce (U3MKU peanu3yeTcsl Mpexkae BCero 3a CuYéT OpraHusaluu
AKCIIEPUMEHTAJILHON JesATenbHOCTH o0yyaromuxcs. s 6a30Boro ypoBHs Kypca (PU3UKH — 3TO MCHOJIb30BAHUE CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JA0OpPAaTOPHBIX paboOT, KOTOphle B mMporpaMme 10 (HU3HKE
0o0BbeMHEHBI B OOLIUN CHUCOK YYEHMUYECKHX TMPAKTHUYECKUX padoT. BuimeneHue B yka3aHHOM mepeyHe 1abopaTopHBIX
paboT, IPOBOJUMBIX UIsI KOHTPOJISI U OII€HKH, OCYILIECTBJISIETCS yYaCTHUKaMU 0Opa30oBaTEIbHOrO MpOLEcca UCXOIs U3
0COOEHHOCTEW IUIAaHUPOBAaHUS U OCHalleHUs kaOuHera ¢u3uku. [Ipm 3ToM obecneunBaeTcsl OBIaJeHHE OOYyYArOIIMMUCS
YMEHUSIMHU MPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIEOBAHUS 3aBUCUMOCTEN (PM3MUECKUX BEIMYUH U IIOCTAHOBKY OIBITOB
10 MPOBEPKE MPEAIOKEHHBIX THIIOTES.



bonbiioe BHUMaHue YACIACTCA PCUHICHUTO paC‘—IéTHLIX N KaYCCTBCHHBIX 3ada4. HpI/I 9TOM IJIA paC‘-IéTHBIX 3aga4
IIPUOPUTCTOM ABJIAKOTCA 3ada4U C ABHO SaHaHHOﬁ (bHBquCKOﬁ MOJICJIBIO, ITO3BOJIAIOMINC IPUMCHATD N3YYCHHBIC 3aKOHBI 1

3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjieyia Kypca, TaKk ¥ MHTETpUupys 3HaHUS U3 PA3HBIX pa3iesoB. [ kauecTBEHHBIX
3aJ1a4 MPUOPHUTETOM SIBIIIOTCS 3aJaHUs Ha OOBSICHEHUE NMPOTEKAHUS (PU3NYECKHUX SBJICHUN W MPOIECCOB B OKPYXKaIOIEH
KU3HHU, TpeOyromure BeIoopa GU3NIeCKOW MOICIH ISl CUTYallud MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ tpedoBanusmu ®PI'OC COO k MarepuanbHO-TEXHUYECKOMY 00ECIeUeHHI0 y4eOHOTO Mpolecca
0a30BBI YpOBEHb Kypca (pU3MKH Ha YpPOBHE CPEAHETO 001Iero 00pa3oBaHusl TOJDKEH U3y4aThCa B YCIOBUSX MPEIMETHOTO
KaOuHeTa (GU3UKU WM B YCIOBUSAX MHTCTPUPOBAHHOTO KAOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kabuHeTre
(GU3HKN TOJDKHO OBITH HEOOXOAMMOE JTA0OpaTOpHOE 000PYIOBAHUE ISl BBITIOJHEHUS YKa3aHHBIX B IPOrpaMMe 10 (Pu3nKe
YYCHHYECKUX MPAKTHUECKUX pabOT U IEMOHCTPAIMOHHOE 000PYI0BaHNUE.
JlemoHcTpanmonHoe obopyaoBaHue GopMUpYyeTCs B COOTBETCTBUU C MPUHIIUIIOM MUHUMAJIBHOW OCTATOYHOCTH U
oOecrieynBaeT IMOCTAHOBKY IEPEUYHMCIICHHBIX B IporpamMMme Mo (U3UKE KIFOYEBBIX JIEMOHCTPAIMHA IS HMCCISIOBAHUS
M3Y4aeMBbIX SBJICHUW W MIPOIIECCOB, YMITUPUICCKUX U (DyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.
JlabopaTopHoe oO0OpyAOBaHHWE IJIsi YYCHHUYECKHX MPAKTUYECKHX paboT (opMHUpyeTcs B BHJAEC TEMAaTHYECKHX
KOMIUICKTOB M 0OecreurBaeTcsi B pacuy€re OJHOT0 KOMIUIEKTa Ha JBYX OOydaromuxcs. TeMaTH4ecKhe KOMIUICKTHI
1abopaTOpHOTO 00OPYIOBaHUS JOHKHBI OBITH MOCTPOEHBI Ha KOMILIEKCHOM HCITOJIb30BAaHUW aHAJIOTOBBIX M IM(POBBIX
puOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BHJIE ITU(POBBIX JTabOpaTopuii.
OCHOBHBIMHU TICIIIMH U3y4eHUS (PU3MUKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:
e (opmMupoBaHHEe HHTEpeca W CTPEMJICHHsS] OOYydYalOIMMXCA K HAYYHOMY H3YUYEHHUIO TPUPONBI, Pa3BUTHE UX
WHTEJUICKTYaJTbHBIX U TBOPUYECKUX CITIOCOOHOCTEN;

® pa3BHUTHE TPEJCTABICHUN O HAYYHOM METOJE MO3HAHUS U (HOPMHUPOBAHHE HCCIICIOBATEIHCKOTO OTHOIIEHUS K
OKPYKAIOIIUM SIBIICHUSM;

e (OpMHUPOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTraTa H3Y4YeHHs OCHOB CTPOCHHSI MAaTepUd W
(byHIaMEHTAIbHBIX 3aKOHOB (DH3HUKU;

e (opmupoBaHHre YMEHUN OOBICHITH SIBJICHUS C UCIOJb30BaHNEM (U3HUECKUX 3HAHUHM M HAYYHBIX JOKA3aTEIbCTB;



dbopMupoBaHUE TIPEACTABICHUA O poiu (PU3UKH I pPa3BUTHSA JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH.

JlocTmkeHre 3THX Tiesield 00ecreuynBaeTCs PEIICHHEeM CIISAYIONNX 3a/1ad B MPOIECCe M3ydeHUs Kypca (u3uku Ha
YPOBHE CpPEAHETO 00IIero 00pa3oBaHMUs:

MpUOOpPETEeHNE CHUCTEMBbl 3HAHUKW 00 OO0mMX (QUINYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHsX, BKIHOYAs
MEXaHUKY, MOJICKYJISIPHYIO (DU3UKY, AIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPO(U3UKH;
dhopMupoBaHUE YMEHHUIN MPUMEHSATh TEOPETUUECKUE 3HAHUS I 00BsICHEHUs] (U3UYECKUX SBJICHUN B MIPUPOJIC U
JUIS1 IPUHATUS NPAKTUYECKUX PEIIEHUI B TIOBCEAHEBHOM KU3HU;

OCBOCHHME CIOCOOOB pEIIEHUs pa3IMYHBIX 3aJad C SABHO 3aJaHHOW (U3MYECKOW MOJENblo, 3ajad,
MO/IPa3yMEBAIOUINX CAMOCTOSTENBHOE CO3JaHue (PU3UUECKON MOJIENH, aJleKBAaTHOW YCIOBHM 3a1auH;

MOHMMaHUE (PU3NYECKUX OCHOB U MPUHITUIIOB JIEUCTBUS TEXHUUYECKUX YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB,
UX BIIMSHHS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSTENILHOIO IIAHUPOBAHUS U MPOBEACHUS (PU3MUECKUX IKCIIEPUMEHTOB, aHAIN3A U
WHTEpHIpeTauu nHPOpMAaIUH, OTPEEICHHS] TOCTOBEPHOCTH MOJIYYSeHHOTO Pe3yIbTaTa;

CO3/IaHUE YCIOBUM JJISI pa3BUTHSI YMEHUUN TPOEKTHO-UCCIIEN0BATEIBCKOM, TBOPUECKOU AEATEIBHOCTH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpellHEro oluiero oopasoBanusi orBogutcs 136 dacos: B 10
Kitacce — 68 JacoB (2 4aca B Hejeno), B 11 kiracce — 68 4acoB (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMmme 10 (QU3MKE TMepedYeHb JIA0OPATOPHBIX M MPAKTHUYECKUX paboT sBIsSETCS
PEKOMEHIOBaHHBIM, YUYUTENb JIeJaeT BHIOOP MpOBEJACHUS JabOpaTOPHBIX PabOT M OMBITOB C y4ETOM HWHIWUBUIYAbHBIX
0COOCHHOCTEM 00yJaroluXCs.

COJIEP)KAHUE OBYUEHUASA

10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO TO3HAHUSA

®usnka — Hayka o npupoxae. Haydnele MeTonbl Mo3HaHUS OKpy:Karoumero mupa. Poinp skcnepumMeHTa U TEOpHU B
MPOLECCe MO3HAHUS MTPUPOIbI. DKCIEPUMEHT B (PU3HKE.



MonenupoBanue GU3NUIECKuX SBIEHUHN U mporieccoB. Hayunbie runoressl. usndeckue 3aK0HbI U TeOpuu. | paHUIIbI
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpUHIIUTT COOTBETCTBUS.

Ponb 1 mecto (u3uku B GOPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B MPAKTHUYECKOW NEATEIbHOCTH
JOJEN.

Jlemoncmpayuu

AHaJoroBsle 1 HI/I(l)pOBBIEE HN3MCPUTCIIBHBIC HpI/I60pI>I, KOMIIBIOTCPHBIC JATYNUKH.

Pasznena 2. Mexanuka
Tema 1. Kunemamuka

MexaHnnueckoe aBuxkeHrne. OTHOCUTENIBHOCTh MEXaHUYECKOTO ABMKEHUA. CucrteMa oTcuéra. TpaekTopusi.

[lepemerienne, CKOpPOCTh (CpeHss CKOPOCTh, MTHOBEHHAss CKOPOCTb) M YCKOPEHHE MAaTE€pUaIbHOW TOYKU, HX
IIPOEKIMU HA OCH CUCTEMBI KOOpAuHAT. ClI0XKEHNE NEPEMEILICHUI U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHEWHOE IBMXEHUE. ['padMKku 3aBUCHUMOCTH KOOPJWHAT, CKOPOCTH,
YCKOPEHUS, IyTH U MEPEMEILIECHUS MAaTEPUAJIbHON TOYKH OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaICHHUSI.

KpuBonuneitnoe naBrwxeHue. JIBHKEHHME MAaTEpUAIbHOM TOYKH IO OKPYXKHOCTH C ITOCTOSHHOM MO MOJIYJIIO
CKOPOCTBI0. YTJI0Basi CKOPOCTh, TUHEHHAs CKOPOCTh. Ilepnoa u yactora obpamenus. L{eHTpocTpeMuTeIbHOe yCKOPEHHE.

TexHuueckue ycTpoicTBa M MPAKTHYECKOE MPUMEHEHHE: CIHIOMETp, ABMKEHHE CHApSAIO0B, LEMHbIE U PEeMEHHBIC
nepeavn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPAIUS KHHEMAaTHUECKUX XapaKTEPUCTHK JTBUKEHUS.
[IpeoOpazoBanne NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue TN B BO3AyXE M B pa3pe:KEHHOM IIPOCTPAHCTRBE.

HabGmronenue nBrkenHwus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHusi CBOOOIHOTO MMaICHHUS.

Hamnpaienue ckopocTu pu ABUKEHUU 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol



N3ydeHne HEpaBHOMEPHOI'O JIBMKEHUS € LIEIIBIO ONPEIEICHNs] MTHOBEHHON CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXIY MyTSIMHU, NMPONMACHHBIMU TEJIOM 3a IOCJIEAOBATEIbHBIE PAaBHBIE MPOMEKYTKH
BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne nBUKEHN IapuKa B BA3KOU JKUIKOCTH.

N3yuenue nBuxeHHs Teia, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocuTenbHOCTH ['anuies. [lepBoiid 3akoH HetoToHa. MHEpUManbHbIE CUCTEMBI OTCYETA.

Macca tena. Cuina. [puniun cynepno3uiuu cui. Bropoi 3akoH HeroTOHA /1711 MaTepUaIbHOM TOYKHU. TpeTnil 3aKOH
Hprotona aiist MaTepranbHbIX TOUEK.

3akoH BceMupHOro TsaroreHus. Cuna tspkectu. IlepBas kocMuueckas CKOpPOCTb.

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

Tpenue. Bunabl TpeHus (mokos, ckojbxeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs CKOJIbKEHUS U
cwia Tpenus nokosi. Koagdunuent tpenus. Cusa CONpoOTUBICHUS MPU JBIKEHUN Tela B )KUJIKOCTU WJIU Tas3e.

[TocTynarensHO€E U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTENBLHO OCH BpalieHus. [lnedo cusbl. Y cinoBus paBHOBECHS TBEPAOTO TENA.

TexHu4uecKne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHNE: TTOAIUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne UHEPLIVH.

CpaBHEHME MacC B3aUMOJACHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHlL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Jiehopmaiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecCUs TBEPAOTO Tesa. Buabl paBHOBECHSI.

Yuyenuueckuii sxcnepumenm, n1abopamopmsie pabomul



N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

WccnenoBanrie 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U PE3UHOBOM 00pasiie, OT Ux aeopMaliuu.

HccnenoBanue ycioBur paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILLICHUA.

Tema 3. 3aKkonwvl coxpanenus ¢ mexaHuKe

NmMnynbc maTepuanbHON TOYKU (T€Nla), CUCTEMbl MaTE€pUAIbHBIX TOoueK. MIMIynbCc CHIIBI U U3MEHEHUE HUMITYyJIbCca
Tea. 3aKOH COXPAaHEHUS UMITYJIbca. PeakTUBHOE ABUKEHHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckas 3Heprusi MaTepuaibHON TOUKU. Teopema 00 N3BMEHEHUN KHHETUYECKON SHEPTUU.

[TotenmmanpHas sueprus. [loTeHmanpHas sHeprust ynpyro aeopMUpoOBaHHOM NpykuHbI. [loTeHIIMaIbHAS SHEPTHUS
Tesa BOJIM3U MOBEPXHOCTH 3eMITH.

[ToTeHuManbHbIE U HEMOTEHITMATbHBIE CHIIbI. CBs3b pabOThl HEMOTECHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHWYeCKOU
SHEPTUH CUCTEMBI TEJI. 3AKOH COXPAHCHUSI MEXAHUYECKON SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckne ycTpoiuCTBa U MPAKTUYECKOE PUMEHEHUE: BOJIOMET, KONED, MPYKUHHBIN TUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexo MOTEHIIMATLHON YHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

N3ydenne abCOMOTHO HEYNIPYTOro yiapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MAasTHUKOB.

UccnenoBanre cBsi3u pabOThI CHJIBI C HM3MEHEHHEM MEXaHWYECKOW SHEPruH Teja Ha MTPUMEPE pPaCTSHKEHUS
PE3UHOBOTO KIYTA.

Pasznen 3. MonexkyasipHas (pu3uka 1 TEpMOAUHAMHMKA
Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TOJIO)KEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE 00OCHOBaHUE. BpOyHOBCKOE NBUKEHHE.
Huddysus. Xapakrep IBHKEHHS U B3aMMOJEHCTBUS YacCTHI] BellecTBa. Mo/en CTpOEHUs Ta30B, KUIKOCTEN U TBEPABIX



Tea U OOBSICHCHUE CBOWMCTB BEIIECTBAa Ha OCHOBE ATHUX Mojelied. Macca m pa3mepnl MoJieKyls. KoiandecTBo BermiecTsa.
[TocrosiHHass ABoraapo.

TemnoBoe paBHoBecue. Temrieparypa u e€ usmepenue. lllkana remmneparyp Llenbcus.

Mogens wuaeanpHOro rasa. OCHOBHOE YpPaBHEHHE MOJICKYJISIPHO-KMHETUYECKOW TEOPUM HACAIBHOrO rasa.
AOconoTHas Temreparypa Kak Mepa CpeaHed KHHETHYEeCKOW SHEepPruH TEeIJIOBOrO JBWDKEHWs dYacTwil rasa. [llkama
temneparyp KensBunHa. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kmnanelipona. 3akon [lamberoHa. M3omponecchl B
HJeaJbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe mpencTtaBieHUE H3OMPOIIECCOB: H30TEpPMa,
nu3o0xopa, u3oobapa.

TexHuueckue ycTpoicTBa U MPAKTHUECKOE TPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BElIeCTBa, (hOoTOrpaduu MOJIEKYJI OPraHUYECKUX COCTUHEHU.

OnpbiTel 10 TU(PPY3UN KUAKOCTEN U ra30B.

Mopenbs OpOyHOBCKOTO JIBHUKEHUS.

Monaens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUSL.

Moenb, WILTIOCTPUPYIOLIAs IPUPOAY AABICHHUS ra3a HA CTEHKH COCY/IA.

OnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UJI€ATIbHOTO ra3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

OmpeneneHue Macchl BO3JyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE H3MEPEHUN OO0OBhEMAa KOMHAThI, JABJICHUS H
TEMIIEPATypbl BO3AYyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMETPaMU COCTOSIHUSA PA3pPEKEHHOTO rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

Tepmonunamuyeckas cucreMa. BHyTpeHHsst SHEprus TEPMOJMHAMHUYECKOW CHUCTEMbI M CIOCOOBI €€ HM3MEHEHUS.
KonuuectBo Ttemnotel M paboTta. BHyTpeHHsIsi sHeprusi OJHOATOMHOTO HJIealibHOro Tas3a. Buasl Teruonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIMS, W3JIy4YEeHHE. YJIeJIbHAs TEIUIOEMKOCTh BellecTBa. KoiIM4ecTBO TEIIOTHI INpH
Temionepeaaye.



[Tonsitue 06 aguabaTHOM mporiecce. [lepBriii 3akoH TepMoguHaMUKH. [I[puMeHeHre mepBoro 3aK0Ha TEPMOTUMHAMUKHI
K n3ormpoiieccam. ['padudeckas nuHTepnperanus padboThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatuMocTh IPO1IECCOB B MIPUPOJIE.

TennoBeie MamuHbl. [[pUHIUIBI AEHCTBUS TEIUIOBBIX MaillvH. [IpeoOpa3oBaHus 3HEpruv B TEIUIOBBIX MalllMHAaX.
Koaddumment moneznoro aeiictBus terioBoir Mamuubl. [lukn KapHo m ero kosdduimeHT monae3Horo JeicTBUS.
DKOJIOTUYECKUE MPOOIEMBI TETNIOIHEPTETHKH.

TexHudyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: ABUTATEIh BHYTPEHHETO CropaHusi, ObITOBON XOJIOAWIBHUK,
KOHJIUIIMOHED.

Jlemoncmpayuu

N3meHenue BHYTPEHHEW HSHEPTUM Teja MPU COBEPIICHUH PadOTHI: BBUIET MPOOKH M3 OYTBUIKM MOJ JACHCTBUEM
CKaToro BO3/yXa, HarpeBaHue »(¢upa B JATYHHOU TpyOKke myTéM TpeHus (BUI€0AEMOHCTpaIus).

N3meHenne BHyTpeHHEN SHEpruu (TeMIiepaTyphbl) Teaa MpH TeIlonepeaaye.

OnpeIT M0 aAKabaTHOMY PACITUPEHUIO BO3/TyXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Mopenu napoBoi TypOWHBI, IBUTATENs] BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomol

N3mepenne yaenbHoN TENI0EMKOCTH.

Tema 3. Acpecammuvie cocmoanus eewyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHjeHcauus. Vcnapenue u kureHue. AOCONIOTHASE U OTHOCUTENIbHASI BIXHOCTH BO3AYyXa.
Hacepruennsiit nap. Y aenbHas TerioTa napooopa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUS OT JIaBJICHHUS.

TBépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHM30TPOINHUSI CBOMCTB KpHUCTALIOB. JKUJKUE KPUCTAILIBI.
CoBpemenHble MaTepuansl. [InaBnenne u Kpuctausanus. Y nefapHas Terora miasiaeHus. Cyomumanms.

VYpaBHeHuUe TEIIoBOro OanaHca.

TexHuueckre yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHUE: TMIPOMETP U MCUXPOMETP, KaJOPUMETP, TEXHOJIOTHUU
MOJIyYEHHS] COBPEMEHHBIX MaTEPHUAIIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBILLIEHHBIX TAPOB.

Kunenue npu noHM>KEHHOM JJaBJICHUU.



CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenune HarpeBaHus U IUIaBJICHUS! KPUCTANTMYECKOTO BEIIeCTBA.
JlemMoHCTpanusi KpUCTAIUIOB.

Yuenuuecxuii sxcnepumenm, nabopamopuvle pabomol

HN3mepeHne 0OTHOCUTENIBHOW BIAKHOCTH BO3AyXa.

Paszneua 4. DaekrpoauHaMuKa
Tema 1. dnekmpocmamuka
DnekTpu3auus Tell. DIEeKTpuueckuid 3apsia. J[IBa Buaa >IeKTpUUeCcKUX 3apsaoB. [IpoBOAHMKH, AUANEKTPUKU H
NOJYIPOBOAHUKU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsiia.

B3anmoneiictBue 3apsnoB. 3akoH Kynona. ToueuHslil 35IeKTpUUeCcKnii 3apsaa. DiaeKTpudeckoe noe. Hanpsok€HHOCTh
aneKTpudeckoro noius. [Ipunuun

CYHEPHO3ULIUU EKTPUUECKUX TToNIeH. JInHUKM HAPsHKEHHOCTHU AIEKTPUUYECKOTO TOJISL.

PabGota cun snexrpocrarnyeckoro mois. [lorennwman. Paznocts moteHimanoB. [IpoBOgHUKHM W IUAIEKTPUKUA B
AIEKTPOCTATUYECKOM MoJie. Jlurnexkrpuyeckass IpOHUIAEMOCTb.

DNeKTpoEMKOCTh. KoHieHcaTop. DIeKTPOEMKOCTD INIOCKOTO KOHAEHCATOpa. DHEPTHUsl 3apsHKEHHOTO KOHIEHCATOPA.

TexHudyeckune yCTpoiCTBa U MPAKTUYECKOE MPUMEHEHHE: AIIEKTPOCKOI, JIEKTPOMETP, SIEKTPOCTATUUECKAs 3allluTa,

3a3eMJICHHUE JIEKTPONPHOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN allapaT, CTPYHHBIA IPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO U IPUHIUII JEUCTBUS DIEKTPOMETPA.
B3aumopericTBre HaBIEKTPU30BAHHBIX TEI.
DIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEl.
IIpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM IOJIE.



3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAM IUIACTHH, PACCTOSHHUS MEXAY HUMH H
IUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTOpa.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3mepenune 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuueckuit mok. Toku é paziuunplx cpedax

DNEeKTPUUECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JJIEKTpUUecKoro Toka. Mcrounuku Toka. Cumna toka. I[locTossHHBIN
TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DIIEKTPUYECKOE COMPOTUBIICHHE. YIENbHOE CONPOTUBIEHUE BemlecTBa. [locnenoBarenbHoe, MNapajlIeIbHOE,
CMEIIIaHHOE COEIMHEHHE MPOBOTHUKOB.

Pabota snextpuueckoro Toka. 3akoH [[xoyns—Jleniia. MOITHOCTE 3EKTPUYECKOTO TOKA.

DNEKTPOJBIKYILAA CUJa U BHYTPEHHEE COMPOTUBIICHHE WMCTOYHUKA TOKA. 3aKoH Oma sl MOJHOM (3aMKHYTOM)
aneKTpuyecko nenu. KopoTkoe 3amMbIKkaHueE.

DNEeKTPOHHAs TPOBOJAMMOCTh TBEPJBIX METAUIOB. 3aBHUCUMOCTH COIMPOTUBIEHUS METAUIOB OT TeMIEpaTyphl.
CBepXIIpOBOIUMOCTS.

DNEeKTpUUECKU TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX ITyYKOB.

[TonympoBomuuku. COOCTBEHHass W MPUMECHAs NPOBOAUMOCTH IMOIYNPOBOAHUKOB. CBOICTBA p—n-nepexoja.
[TonynpoBOIHUKOBBIE TPUOOPHI.

DIEKTPUUECKUN TOK B paCTBOPAX U pacIlyiaBaxX 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOIUALIUS. DIEKTPOIIH3.

DNEeKTpUYECKU TOK B Tazax. CaMoCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [1nazma.

TexHuueckne ycCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: aMIEPMETpP, BOJIBTMETP, PEOCTaT, MCTOYHHUKU TOKa,
AJIEKTpOHArpeBaTeIbHbIE TPUOOPHI, AJIEKTPOOCBETUTENIbLHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHMS, BAKYYMHBIA IHOI,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYTPOBOTHUKOBBIN AMO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cUiibl TOKa U HaIPSKEHHUS.



3aBUCUMOCTb CONPOTUBIIEHUS LWJIMHAPUYECKUX NPOBOAHUKOB OT JUIMHBI, IUIOIIAJM IIONEPEYHOIO CEYEHHS U
MaTepuaa.

CMmeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssmMoe w3MepeHHe JSIIEKTPOABMXKYIIEW Ccuibl. KOpoTkoe 3aMblKaHME TalbBaHMYECKOTO DJIEMEHTA W OIEHKA
BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoit paspsa M IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyeHnue cMenaHHOro COeIMHEHUsI PE3UCTOPOB.

N3mepeHne 37eKTpOIBHXKYIIEH CHIIBI MCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIIEHUS.

Habmronenue a5ekTpoiunsa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHA B 10 Kjacce OCYHIECTBISIETCS C YYETOM COJAEPKATEIbHBIX
MEXIPEIMETHBIX CBSI3€M C KypcaMy MaTeMaTUKH, OMOJIOTUH, XUMUH, T€Orpapuu U TEXHOJIOTUH.

Meosicnpeomemnvle nouamusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAyYHOTO IO3HAHUSA: SIBJICHHE, HAy4YHBIH (DaKT,
TUNOTe3a, pU3ndecKas BeIUYUHA, 3aKOH, TEOpUsi, HAOII0ACHHUE, IKCIEPUMEHT, MOJECIINPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: permieHUe CUCTEMbI ypaBHEHUH, TUHEHas QyHKIMs, napadoia, runepOosia, ux rpaduku U CBOMCTBA,
TPUTOHOMETPUUECKHE (PYHKIUU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X IPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonoeus: MmexaHndeckoe IBUKEHUE B )KMBOU Mpupoje, AupQy3usi, 0cCMOC, TEIII00OMEH JKHUBBIX OPraHU3MOB (BUbI
TEIJIONepeaun, TEIMJI0OBOE PABHOBECHE), DJIEKTPUUECKHE SIBJICHUS B )KMBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAs Macca, TEIIOBbIE
CBOMCTBA TBEPHABIX TE€JN, XKUIAKOCTEH M ra3oB, JEKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJMTHYECKAS] TUCCOLMALMA,
raJlbBaHUKA.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETP.



Texnonocus.: mpeoOpa3oBaHUE BIKCHUM C WCITOJIH30BAHUEM MEXAHHU3MOB, YUET TPEHUS B TEXHUKE, MOJITUITHUKH,
MCII0JIb30BaHUE 3aKOHA COXPAHEHHUS UMITYJIbCa B TEXHUKE (paKkeTa, BOJIOMET U APYTUE), ABUTATENb BHYTPEHHETO CrOpaHus,
napoBasi TypOUHa, OBITOBOM XOJOAWIHHUK, KOHJIUIIMOHEP, TEXHOJOTUM TOJIYUYECHHs COBPEMEHHBIX MaTepuajoB, B TOM
YlClIe HAaHOMATEpUajoB, U HAHOTEXHOJOTHH, 3JIEKTPOCTATHUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KCEPOKC,
CTpYHHBIN MPUHTEP, dIEKTPOHATPEBATEIbHBIE MPUOOPHI, TIEKTPOOCBETUTEIbHBIE TPUOOPHI, TaTbBAHHUKA.

11 KUIACC

Paszneu 4. DinekTrpoguHaMuKa

Tema 3. Macnummnoe none. I1eKmMpoMacHUMHAA UHOYKWUS

[TocTosiHHBIE MarHUTHL. B3anMoaelCcTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE 1oJie. BEKTOp MarHUTHON WHIYKIIUU.
[TpuHIMI Cynepno3ulIMM MarHUTHBIX NoJieH. JINHMKM MarHuTHOM MHAYKUMU. KapTuHa TUHUNA MarHUTHOW MHAYKUIMH TOJIS
MOCTOSTHHBIX MarHuTOB.

MarnutHOoe TOoJie MPOBOJHMKA C TOKOM. KapTuHa JIMHMI WHAYKIMA MArHUTHOTO TMOJs JUIMHHOTO MPSIMOTO
MIPOBOJAHUKA Y 3aMKHYTOTO KOJBLIEBOTO MPOBOJHUKA, KaTyIIKK ¢ TOKOM. OmnbIT Dpcrena. BzaumoaencTBiue npoBOJHUKOB
C TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBiieHUE. J[BU)KEHHE 3apsDKEHHOM 4YacTUIBl B OAHOPOJHOM MArHUTHOM IIOJIE.
Pabora cumnsl Jlopenna.

SBiieHME DNEKTPOMArHUTHOM HWHAYKUIUHM. I[IOTOK BEKTOpa MAarHUTHOM WHAYKIMU. OJIEKTPOABWKYILAS Cuia
MHIYKIUU. 3aKOH JIEKTpoMarHuTHol unaykuuu dapanes.

BuxpeBoe anekTpudeckoe nosie. IIEKTPOABMKYIIAs CUJIa MHAYKIUUA B MPOBOJHUKE, JBIKYIIEMCS TTOCTYHAaTEIbHO B
OJIHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NuayKTUBHOCTD. SIBIEeHME CAMOMHIYKIMH. DJIECKTPOABUKYIIAA CHUJIa CAMOUHIYKIIVH.

DHeprus MarHUTHOTO TOJISI KATYIIKA C TOKOM.

DIEKTPOMArHUTHOE TOJIE.



TexHuueckue yCTpOMCTBA H  NPAKTUYECKOE  IMPUMEHEHHME: TMOCTOSIHHBIE  MAarHUThl,  JJIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TIOJIS.

B3aumopenictere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBiIeHME IIEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb AJIEKTPOJIBUKYIIEN CHIIBI HHAYKIHHU OT CKOPOCTHA N3MEHEHHSI MATHUTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydyeHrne MarHuTHOTrO TMOJIsl KATyIIKH C TOKOM.

HccnenoBanne AeCTBUSA NOCTOSTHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHON MHIYKLHUH.

Paspgen S. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u IneKmpomMazHUmMHbsle KOJ1eOanus

Konebarenbnas cuctema. CBoOomHbie MexaHndeckue koneOanus. ['apmonunueckue konebanus. Ilepuon, dacrora,
amrutyga U ¢asza kojebGanuil. [IpyXuHHBIM MasTHUK. MaTeMaTHUeCKUH MAasTHHUK. YpaBHEHHE TapMOHHYECKUX
koJjiebanuii. [IpeBpaiienre HEPrUun Mpu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubrit koHTYyp. CBOOOMHBIE 3JIEKTPOMATHUTHBIE KOJEOAHWS B HACATHHOM KOJIEOATEIHPHOM KOHTYpE.
AHanorus MeXJIy MEXaHMYeCKUMU U DJIEKTPOMArHUTHBIMU KoJjeOaHusimu. ®opmyrna Tomcona. 3akoH coXpaHEHUs
SHEPTUU B UJCATBHOM KOJIeOATEIbHOM KOHTYDE.



[IpencraBienne o 3aryxaronux KojeOaHusX. BeiHYKIeHHbIE MeXxaHnueckue konebanus. Pesonanc. BoinyxneHHbIe
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

Ilepemennpiii TOK. CHHYCOMZANBHBIM IEPEMEHHBIM TOK. MOIIHOCTP NEPEMEHHOIO TOKA. AMIUIMTYJIHOE H
JNENCTBYIOIIEE 3HAYCHHUE CUIIBI TOKA W HAIPSDKEHUS.

Tpauchopmarop. IlpousBoacTBo, nepenadya U NOTpedICHUE SIEKTPUUECKON 3HEPTUU. DKOJIOTHUECKHE PUCKU IpU
IIPOU3BOJICTBE JIEKTPO3HEPruu. KylbTypa HCIOIb30BaHMS JIEKTPOIHEPTUHU B TOBCEAHEBHOM )KU3HU.

TexHudyeckne yCTpOWCTBAa U MPAKTUYECKOE NMPUMEHEHHE: SJIEKTPUUYECKUN 3BOHOK, T'€HEPATOP MEPEMEHHOrO TOKa,
JIMHUH dJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeIbHOM cuCTEMBI (IPYKUHHBIN UM MAaTEMATUYECKUN MasiTHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOAHUN.

Habmronenne pe3onanca.

CB0OOOHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CUJIbI TOKA Y HANIPSKEHUS! OT BPEMEHH ) JUIsl SJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mmpu mocnenoBaTeNnbHOM COEAMHEHNN PE3UCTOPA, KATYIIKH MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens JIMHUY 3JIEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre 3aBUCUMOCTH NIEPUO/IA MAJIbIX KOJI€OaHUW Ipy3a HA HUTU OT JJIMHBI HUTH U MacChl Tpy3a.

HccenenoBanre nepeMEHHOI0 TOKa B LEMN U3 TOCIIEI0BATEIBHO COCINHEHHBIX KOHIEHCATOPA, KAaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbLE GOTIHbL

Mexanudeckue BOJHBI, yCIOBHs pacnpocTpaHeHus. llepuon. CKopocTh pacnpOoCTpaHeHMss W JUIMHA BOJIHBL.
[Tonepeunslie 1 npoAoabHBIE BOJIHBL. MHTEepdhepenuus n Audppakiuys MEXaHUYeCKUX BOJIH.

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

DNEeKTPOMarHUTHBIE BOJIHBI. Y CJIOBUS U3JTyYEHHUsI 3JIEKTPOMArHUTHBIX BOJIH. B3anMHast opueHTanus Bektopos E, B,
V B anekrpomarHuTHOW BoOjHE. CBONCTBAa 3JEKTPOMATHUTHBIX BOJIH: OTPaXKEHHUE, IIPEIIOMIIEHUE, MOJIApU3aLus,
mudpakuus, nuareppeperius. CKopocTb 3J€KTPOMAarHUTHBIX BOJIH.



[IIkaia 31eKTPOMAarHUTHBIX BOJH. [I[puMeHeHre SJIEKTPOMArHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHLMIBI paguOCBS3U U TeNEBUACHUS. Panqnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

TexHuueckre yCTpPOMCTBAa M MPAKTHYECKOE NPHUMEHEHHE: MY3bIKAIbHBIE HWHCTPYMEHTBI, YJbTpPa3ByKOBas
JMAarHOCTUKA B TEXHUKE W MEIUIIMHE, Pajap, paIuONpUEMHIK, TEIEBU30D, aHTeHHa, TenedoH, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue U paclpoCTPaHEHUE MTONEPEUYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKA.

HabGmronenune orpakeHus: ¥ MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6monenue unrepdepenunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILJIUTYI0M U 4aCTOTOM KoJieOaHU M.

HccnenoBanre CBOWCTB JJIGKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TMpEeIoOMIICHUE, TMOospu3anus, audpakius,
uHTEephEepeHIIUS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHerHOE pacnpoCTpaHEHHE CBeTa B ogHOpoaHOM cpene. Jlyu cBera. Toueunslii
HMCTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n3o0pakeHuil B TNIOCKOM 3epKaJie.

[Ipenomnenue cBeta. 3aKOHBI MPENIOMIIEHUSI cBeTa. AOCONIOTHBIN MOKa3aTenb npenomieHus. [lonmHoe BHyTpeHHEe
otpaxeHnue. [IpenenapHplil yroia NoJHOrO BHYTPEHHETO OTPaKEHHUSL.

Hucnepcust ceeta. ClnoxHbIN cocTaB 6emnoro cera. L[Ber.

Cobuparoniyie 1 paccerBaromiye JUH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHUE W ONTHYECKasi Chjla TOHKOW JIMH3BI.
[TocTpoenue nzo0paxeHuil B COOMPAIOIIUX U pacCeUBAONIUX JIMH3aX. DopMysia TOHKOW JIMH3BL. Y BEJIMYECHHE, JTaBAEMOE
JIVMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Murepdepenuus cera. KorepeHTHble HCTOYHHMKH. YCJIOBHUS HAONIOJACHUS MaKCUMyMOB U
MUHHMYMOB B UHTEP(PEPEHIITMOHHON KapTUHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.



Hudpakuus cera. udpakuuonHas pemeéTka. YcIoBHE HAOMIOJEHUS TJIaBHBIX MaKCHUMyMOB TMIpW MaJICHUU
MOHOXPOMAaTUYECKOTO CBETa HAa TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckne yCTpOICTBa M MPAKTHUUYECKOE NPUMEHEHHE: OYKH, Jyna, ¢oToammapar, MPOEKIIMOHHBIN ammapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(DPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMmonuHeHOE pacnpocTpaHeHue, OTpakKeHUe U MpeIoMIIeHHe cBeTa. OnTHUYecKrue mpudopHhl.

[TonHoe BHYyTpeHHEE oTpakeHue. Mojienb CBETOBOA.

HccnenoBanre cBOMCTB H300paKeHUH B JTHH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKOTa.

HaOnronenune natepdepeHinu crera.

Habnronenune nudpakiuu ceera.

Hab6mronenune nucnepcuu cBera.

[Tony4yeHue cekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOMIbIO AUPPAKIUOHHON PEIIETKH.

HaOnronenue nonsipuszanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenune nokaszaTessi MpeoMIICHUS CTEKIIa.

UccnenoBanrie CBONCTB U300paKEHUI B JTMH3AX.

HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeUAIBbHON TEOPHUH OTHOCUTEIHLHOCTH
I'panunbl  IPUMEHUMOCTM  KIIACCMYECKOM MeXaHuku. llocTynaTel crenuaabHOM TEOPUM OTHOCUTEIBHOCTU:
MHBAPUAHTHOCTbH MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHILITENHA.
OTHOCHUTEIBHOCTE OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKPALLEHUE JJINHBI.
OHEeprusi U UMITYJIbC PEIATUBUCTCKOM YaCTULIBIL.
CBs13b MacChl C DHEPTUEN U UMITYJILCOM PEISITABUCTCKON YaCTULbI. DHEPIHUs MOKOS.



Paznen 7. KBantoBasi pusuka
Tema 1. Inemenmot K6aHmMo60Il ONMUKU

®otonbl. Dopmyna [1nanka cBs3u SHEPTUU POTOHA C €r0 YACTOTONH. DHEPTUs U UMITYJIbC (POTOHA.

Otkpeitre u uccnegopanue porodrdpdexra. Onwitel A. I'. CroneroBa. 3akoHbl poTodrddexra. YpaBHeHUE DUHINITEHHA
st hotodddexra. «KpacHas rpanuiay pororddekra.

JaBnenue ceeta. Onwithl I1. H. JIeGenena.
XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE ITPUMEHEHHUE:
CBETOIUO.

Jlemoncmpayuu

®o10o3¢h(DHEKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelTHEro (poTodddekra.
CBeToauon.

doTosnemenT, GOTOMATUNK, COJHEUHas Oartapes,

Conneunas Oartapest.
Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Onwitel Pesepdopaa mo paccessnuto o -yactuil. [lnanerapuas mozgens aroma. [loctynaTs

bopa. U3nyuyenue u nornomnieHre GOTOHOB MpU MEPEXOe aTOMa C OJHOTO YPOBHS YHEPrUu Ha JIpyroil. Buasl cekTpos.
CriekTp ypOoBHEM 3HEpPruH aToMa BOAOPO/IaA.

BosHoBBbIE cBOVicTBA yacTull. Bonnsl ne bpoimnsa. KopnyCkyisspHO-BOJIHOBOM Jyanu3M.
CHoHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuueckue ycTpoicTBa U MPAKTUUYECKOE MPUMEHEHHE: CIEKTPaIbHBIA aHalu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

OmnpenerneHue JUIMHBI BOJIHBI Ja3epa.
HabnroneHune MMHEHYATHIX CIIEKTPOB U3ITyUICHHUS.



Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

HaOmronenue mmHeyaToro crekTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, TOKA3bIBAIOLINE CIOKHOCTh CTpoeHUs aapa. OTKpbITHE pagunoakTUBHOCTH. OmnbiThl Pesepdopaa nmo
ONPENENICHUIO COCTaBa paauoakTUBHOro u3inydeHus. CpoiictBa anbda-, Oera-, TaMmMma-u3inydyeHus. BrnusHue
PaaMOaKTUBHOCTH HA KUBBIE OPTAHU3MBI.

OTtkpeiTHE NpoTOHA U HeWTpoHa. HyknonHas monens siapa ['eitzenOepra—lBanenko. 3apsaa siapa. MaccoBoe 4ncio
sanapa. M3orormsl.

Anbba-pacnan. DIEKTPOHHBIN U MO3UTPOHHBINA OeTa-pacmall. ['aMMa-u3iydeHue. 3aKoH paJuOaKTUBHOTO pacra/ia.

DHeprusi CBsI3M HYKJIOHOB B sifipe. AnepHbie cuiibl. [ledekT maccsl sapa.

Snepnseie peakunu. [lenenue u cuHTe3 A€P.

SAnepusiii peaktop. Tepmosiaepubiii cuntes. [IpoOGnemMbl ¥ TEPCHEKTUBBI SIEPHOU IHEPTETHUKUA. DKOIOTHUYECKUE
ACIIEKThI SIIEPHON SHEPTETUKH.

DneMeHTapHbIe YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTobl HAOJIIOICHHS U PETUCTPALUU 3JIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTaIbHbIe B3auMOoJieicTBUA. EAMHCTBO u3nueckoil KapTUHBI MUpA.

TexHuueckne ycTpoilcTBa M MPaKTUUECKOE MPUMEHEHHUE: TO3UMETP, Kamepa BUIIbCOHA, SIEPHBII peakToOp, aTOMHAas
o6omOa.

Jlemoncmpayuu

Cu€TuMK MOHU3HUPYIOLIUX YACTHUL.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

HccnenoBanue TpeKoB YacTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JDiieMeHTHI ACTPOHOMUM U acTPOGU3UKH
Orarbl pa3BUTUS acTpoHOMUU. [IpuKIagHOE 1 MUPOBO33pEHYECKOE 3HAUYECHUE AaCTPOHOMUH.
Bun 38€31H0r0 HeOa. Co3Be3aus, ipKue 3BE3/bI, IJIAHETHI, UX BUJIUMOE JIBHKCHUE.



Conneunas cucrema.

Connue. ConHeunasi akTuBHOCTh. MctouHuk sHeprum ConHna U 3BE31. 3BE3IbI, UX OCHOBHBIE XapaKTEPHUCTHUKH.
JlnarpamMma «CHEKTPAJbHBIA KJIACC — CBETUMOCTBY». 3BE3Ibl IVIABHOM MOCIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] IVIABHOM IOCJIENOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE3a. COBpEMEHHBIE NPEACTABIEHUS O
MIPOUCXO0XKIEHNHU 1 3BosroMU CosHIa U 3BE311. DTarlbl )KU3HU 3BE3.

Mineunbiii Ilytp — Hama [anaktuka. Ilonmoxenue u naBwkeHue ConHua B ['amaktuke. Tumbl rajakTHK.
Papnoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax TAIAKTHUK.

Bcenennas. Pacuimpenue Beenennoil. 3akon Xa06ua. Pazoeranue ranaktuk. Teopus bonbmoro B3peiBa. PennkroBoe
U3JIyYEHUE.

MacmrabHas ctpykrypa Beenennoit. MertaramakTuka.

Hepeménnple mpobsieMbl aCTPOHOMUMU.

Yuenuueckue nabniooenus

HaGmroneHnuss HEBOOPY)KEHHBIM TJ1a30M C MCIOJb30BAaHUEM KOMIBIOTEPHBIX TMPUIIOKEHUA IS OMpPeeIeHUs
MOJIOKEHHST HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/Iusi CeBEpHOTro MOIYIIAPUs U IPKUE 3BE3IBI.

Haobmronenus B Teneckon JlyHsl, uianet, Mieunoro Ilytu.

Oo0o01maroee NOBTOPEHUE

Ponb ¢hus3mku 1 acCTpOHOMUHU B YKOHOMHYECKOM, TEXHOJIOTUYECKOM, COIMAIIbHON M 3THYECKOU cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PU3UMKH U aCTPOHOMHH B COBPEMEHHOW HAy4yHON KapTHHE MHUpPA, POJb (PU3NUECKOW TEOpPUU B
(bopMHpOBaHUU TPENCTABICHUNA O (PU3MUECKOM KapTHHE MUpa, MECTO (PU3MYECKON KapTHHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MesknpeaMeTHbIe CBSI3H

N3yuenue xypca ¢usuku 6azoBoro ypoBHA B 11 Kiacce OCYHIECTBISIETCS C  YYETOM  COJAEPKATEIbHBIX
MEXKIIPEIMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHKU, OMOJIOTUH, XUMHUHU, Teorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvle nousimusi, CBA3aHHbIE C W3YYEHHUEM METOJIOB HAy4YHOI'O IO3HAHMS: SIBJICHUE, HAYUYHBIM (axT,
runoresa, Gu3nyeckasi BEIMUMHA, 3aKOH, TEOpHsl, HAOIIOJCHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJICIb, U3MEPEHUE.

Mamemamuka: pelleHUEe CUCTEMbl YPAaBHEHHM, TPUTOHOMETpUYECKHE (QYHKIMU: CHUHYC, KOCHUHYC, TaHTEHC,
KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO, BEKTOPBI U UX NPOEKIMU Ha OCU KOOPAUHAT, CII0KEHUE BEKTOPOB,



MIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIUH, MMPU3HAKU MOA00HUS TPEYTOJIbHUKOB, ONpPEACNICHUE TUIOMIAAN TUIOCKUX (UTYp U
o0BEMa Te.

Buonocus: snexTpudeckue sBICHUS B KUBOUM NpUpOJE, KoeOaTeNbHbIe JBIKEHUS B JKUBOW MPHUPOJE, ONTHUYECKUE
SIBJICHUSI B )KUBOU MIPUPOJIE, TCUCTBUE pATUAIINN HA KUBBIC OPTAHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTaJUTMUECKas CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl 00pa3OBaHMUS
KPUCTAINIMYECKON PEIIETKH, CTIEKTPAJIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TIOTIOCA 3€MJITH, 3AJIEKH MATHUTHBIX Py, GOTOCHEMKA 3eMHOM TTOBEPXHOCTH, MPEACKa3aHue
3EMJICTPSACEHU.

Texnonocus: TUHUW DIIEKTPOIEpeNay, TeHepaTop MEPEeMEHHOTO TOKa, AJIEKTPOJBUTATENb, WHIYyKIIMOHHAS TIEYb,
pagap, paauoOnpUEMHUK, TEIEBU30p, aHTeHHa, TenepoH, CBYU-meub, NMpOEKIIMOHHBINA ammapar, BOJOKOHHAs OITHKA,
coJiIHEeYHas barapes.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOT'PAMMBI 11O ®U3UKE HA YPOBHE CPE/HEI'O
OBHIEI'O ObPA30BAHUA

OcBoenne yuebHoro npeamera «dusrkay Ha ypoBHE CpelHEro o0Iiero oopazoBaHust (0a30BbIM ypPOBEHB) TOJKHO
o0ecIeuuTh JOCTKEHNE CISAYIONUX JIMYHOCTHBIX, METAMPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINHHOCTHBIE PE3VYJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHMS yueOHOro npenmera «Ousuka» JOMKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTH
oOyyarommxcsi PyKOBOJCTBOBATbCA C(HOPMHUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX
OpUEHTAIlM{, TO3WTHUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSAM POCCHUHUCKOTO
o0111ecTBa, PACIIMPEHHUE KU3HEHHOTO OIbITa U OMbITA JACSITEIHLHOCTH B IMPOIECCE pealn3allii OCHOBHBIX HAINpPaBJICHUMN
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:x1aHCKOro BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOMN TMO3ZUIIMU O0YUYaIOIIErocss KaKk aKTUBHOTO W OTBETCTBEHHOI'O0 WICHA POCCHUICKOTO
00I1IeCTBa;

MPUHATHE TPAJUIIMOHHBIX 00IIEUETOBEYECKUX T'YMAaHUCTUYECKUX U IEMOKPATHUYECKUX [IEHHOCTEH;



IFOTOBHOCTb BCCTH COBMCCTHYIO JACATCIIBHOCTHL B HHTCPCCAX TI'PAKIAHCKOI'O O6IH€CTB3, yYy4aCTBOBAThb B

CaMOYIIPAaBJICHUU B O6pa30BaTCHLHOﬁ OopraHu3aluu,

YMEHHE B3aMMOJICMCTBOBATH C COIIMAIbHBIMU MHCTUTYTAaMU B COOTBETCTBUU C UX (DYHKIIUSIMU U HA3HAUCHUEM;
TOTOBHOCTh K TYMaHUTApPHOU U BOJOHTEPCKOM AEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKON UICHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYJapPCTBEHHBIM CHMBOJIaM, JOCTIXKEHUSM POCCHUUCKUX YUEHBIX B 00JACTU (PUBHKU U

TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMSA:
c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHMS;
CIIOCOOHOCTh OLIEHMBAaTh CHUTYyallMl0 M MPUHUMATh OCO3HAHHBIE PEIICHUsS, OPUEHTUPYSICh Ha MOpPAJIbHO-

HPaBCTBCHHBLIC HOPMBI 1 ICHHOCTHU, B TOM HYHCJIC B ACATCIILHOCTHU yqéHOFO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHHUS :

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOUAsi 3CTETUKY Hay4YHOTO TBOPYECTBA, MPUCYIIET0 (PU3UUECKON HAyKe;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K pa3InyHbIM chepam MpoPeCcCHOHATBHON IEATeILHOCTH, B TOM YHCIIC CBSI3aHHBIM ¢ (PU3UKOW M TEXHHUKOM,

yYMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOP OyTylIei MpopeccCuu U peaqn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IIJIAHBI,

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO U caMOOOpPa30BAHUIO B 00JaCTH (PM3UKHU HA IPOTSKEHUU BCEU KU3HH;

6) 3K0JI0rH4eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTH FKOJIOTHUECKOM KYJIbTYpbl, OCO3HAHHE TTI00AJTLHOTO XapaKTepa 3KOJOTHYECKUX MPodIieM;
IUIAaHUPOBAHUE U OCYILECTBICHUE ACUCTBUN B OKPYXKalOIIeH cpeie Ha OCHOBE 3HaHMs LeJIed YCTOMUYMBOTO pa3BUTHUS

YCJIOBCUCCTBA,

pacuIMpeHre OnbITa ACSITEIbHOCTH HKOJOTUUECKON HAMIPABIEHHOCTH HA OCHOBE UMEIOIIMNXCS 3HAaHUM M0 PU3UKE;
7) UEHHOCTH HAYYHOI'0 ITO3HAHHUSA:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (PU3HUECKON HAYKU;



OCO3HAHHE IIEHHOCTH HAYYHOH JESATEIHHOCTH, TOTOBHOCTh B MPOIIECCE U3YUCHHS (DU3UKU OCYIIECTBISTh TPOCKTHYIO
Y MCCIIEIOBATEIIbCKYIO AEATEIbHOCTD HHAUBUAYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUSI
ba3oBble 1ornueckue aeiicTBu:

CaMOCTOATENHFHO (POPMYIHPOBATH U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEIEISITh IICNIN ACATEIBHOCTH, 33/1aBaTh MapaMeTPhbl K KPUTEPUHU UX JTOCTHIKCHHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pACCMAaTPUBAEMBIX (PU3NUYECKUX SBICHUAX;

pa3pabaTpiBaTh IUTAH DPEMICHUS TPOOJIEMBbI ¢ YyUETOM aHajn3a HMMEIONIUXCS MaTepUAbHBIX W HEMaTepUaIbHBIX
PECYpCOB;

BHOCUTb KOPPEKTHBBI B JICATCIBLHOCTh, OIIEHWBATh COOTBETCTBHUE PE3YJIBTATOB IIEsAM, OIICHHBATh PHUCKHU
MOCJEICTBUM ACATEIbHOCTH,

KOOPJIMHUPOBaTh W BBINOJHATH pPabOTy B YCIOBUSIX PEATbHOTO, BHUPTYAIbHOTO W KOMOWHHUPOBAHHOTO
B3aHMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KM3HEHHBIX MTPOOJIeM.

Ba3oBble uccienoBaTebcKue 1eiiCTBUS:

BIIAJICTh HAYYHOW TEPMUHOJIOTUEHN, KITFOYEBBIMU TOHITHIMU U METOJIaMU (DH3UIECKOIN HAYKH;

BJIQ/ICTh HABBIKAMH y4eOHO-MCCIIEOBATEIbCKON U MPOEKTHOM JEATENHHOCTA B 00JIaCTU (PUBHUKHU, CITIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITCIBHOMY TIOMCKY METOJOB peIICHUs 3aJad (U3HUECKOrO COACPIKAHUS, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

BIIAJICTh BHUJAAMH JIEATEIHLHOCTH II0 TOJYyYCHHUIO HOBOTO 3HAaHWS, €ro HWHTEPHIpEeTalud, TPeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3IUYHBIX YUEOHBIX CUTYAIMSIX, B TOM YHCIIE TIPH CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HKU;

BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJU3UPOBATh 3a7ady, BBIIBUTATh TUIIOTE3y €€ pelIeHUs, HaXOAUTh
apryMEHTHI IS JIOKAa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh apaMETPhl K KPUTEPUN PEIIICHHUS,



aHAJM3UPOBATh TOJYYEHHBIE B XOJE PEIICHHS 3a/laud pe3yJbTaThbl, KPUTHUYECKU OLEHUBATh UX JOCTOBEPHOCTb,
IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJHUPOBATH COOCTBEHHBIC 3a7a4l B 0Opa30BaTEIbHOM JESATEIBLHOCTH, B TOM UYHCIIE MPU U3YUYEHUU
bu3uKy;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTD 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 0071aCTh JKU3HEACATEIIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIJIaraTh OPUTMHAIIBHBIC TTOJIX0/Ibl U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJTbTEPHATHBHBIC PEIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIQJICTh HABBIKAMHM MOJy4YeHUsT HHpoOpMaIuu (U3NYECKOTO COJCpPKAHUSI M3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATh MOUCK, aHAIU3, CUCTEMATU3AlUI0 U MHTEPIPETAMI0 MH(POpMALIMU PA3IUYHBIX BUJIOB U
dhopm npecTaBICHNUS,

OLICHUBATh JJOCTOBEPHOCTh UH(OPMAIINK;

HCIIOJB30BaTh CPEeACTBA HMH(POPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHA B PpEIIEHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U OPTraHU3alMOHHBIX 3a7a4 C COOJIIOJEHUEM TpeOOBaHUN HSPrOHOMUKH, TEXHHKU OE€30MaCHOCTH,
TUTHUEHBI, peCypCcoCcOepekeH s, MPABOBBIX U ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCThl (DU3UYECKOTO COJEpKaHMS B Pa3iuMdHbIX (opmaTax ¢ y4€TOM Ha3HaueHUs WHOpMaAIUU U
1[eJIEBOM ayIUTOPHH, BEIOMpasi ONTUMaIbHYIO (POpMY TIpeACTaBICHUS U BU3YJIU3AIUH.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIEC 1eHCTBHS:
OCYUIECTBIISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JESATEIBHOCTH;
pacro3HaBaTh MPENOChUTKA KOHPIUKTHBIX CUTYallUd U CMSTYaTh KOH(MIUKTHI,
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MOHUMATh ¥ UCTOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U WHIUBUTyJIbHON PabOTHI;
BBIOMpATh TEMATUKY U METObl COBMECTHBIX JIEUCTBUM C YUETOM OOIIMX MHTEPECOB M BO3MOKHOCTEN KaXKJI0TO WIeHA
KOJIJICKTHBA,;



NPUHUMATh eI COBMECTHOM JEsITeNbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS MO €€ JOCTHKEHHUIO:
COCTABJIATh IUIAH JCUCTBHUM, paclpeleNiarh POl ¢ Y4ETOM MHEHUH YYacTHUKOB, 0OCYXIaTh pPe3yJIbTaTbl COBMECTHOM
paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJIOTO YYaCTHHKA KOMaHIbl B OOWIM pe3yJbTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

HpeasiaraTh HOBbIE IPOEKTHI, OLEHUBATD UAEU C MO3UIIUH HOBU3HBI, OPUTHHATIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBISTh TIO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B PA3JIMYHBIX CHUTYallUsAX, MPOSIBIATH TBOPUYECTBO H
BOOOpakeHue, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIe yHUBepCAJbHbIE YUeOHBIE 1eiiCTBUSA
Camoopranusanus:
CaMOCTOATEJIBHO OCYIIECTBIIATh IMO3HABATENIBHYIO JEATEIbHOCTh B O0JIACTH (DU3UKM W ACTPOHOMUH, BBISBIISTH
po0JIeMBbI, CTABUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSITEJIbHO COCTAaBIIATh IJIaH PELICHUS] PACUETHBIX M KAUYECTBEHHBIX 3aJ1a4, IJIaH BBINIOJHEHUS MPAKTUYECKON
paboThI C YYETOM UMEIOIINXCSA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;
JaBaTh OLICHKY HOBBIM CUTYalHsIM;
pacIHIMPATh paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPENOYTESHU;
JieJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 32 PEILICHUE;
OLICHUBATh NPHUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (HOPMHUPOBAHHIO U MPOSBICHUIO JSPYAMIMU B 0O0NAacTH (DU3UKH, TOCTOSHHO MOBBIIIATH CBOM
o0Opa3oBaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:
JaBaThb OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEIAM;
BIIAJICTh HaBBIKAMU TIO3HABATEIHHOM pedieKcHr Kak OCO3HAHHUS COBEPIIAEMBbIX JCHCTBUW W MBICIUTEIBHBIX
IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCITIOJIb30BaTh TPUEMBI pedIeKCUU JUIsl OLEHKH CUTYalliy, BEIOOpa BEPHOTO PELICHUS;



yYMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PEIISHUS 110 UX CHIKCHHIO;

PUHUMATh MOTHBBI M @pTYMEHTBI JPYTUX IIPH aHATIU3€ PE3YyJIbTaTOB JCSITEIHbHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TIPH aHATIU3€ PE3YIbTaTOB JIEATCILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B nporiecce qocTrKeHNs TMYHOCTHBIX PE3yJIhTaTOB OCBOCHHS ITPOTrpaMMBbI 1O (PU3HKE 71T YPOBHS CPEIHETO 00IIero
oOpa3oBaHUs Y 00YyYArOIINXCS COBEPIICHCTBYETCS SMOIMOHATBHBIA HHTEIUICKT, IPE/IIoIaralomuii ¢hOpMHUPOBAHHOCTS:

CaMOCO3HaHMS, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE, BHJICTh HAIPABIICHHSI
Pa3BUTHS COOCTBEHHOM 3MOIIMOHAIBHOM chephl, OBITh yBEPEHHBIM B cebe;

CaMOPETYJUPOBAHUS, BKJIFOYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJECHHUE,
CIIOCOOHOCTH aJIANITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHSAM U TIPOSBIISATH THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpEeMJICHWE K JOCTYIKEHHUIO TSI M YCIIeXy, ONTUMU3M, HHUITHATUBHOCTD,
YMEHHE JEUCTBOBATH UCXO/ISI U3 CBOMX BO3MOYKHOCTEM;

OMIIaTUH, BKJIIOYAIONIEH CIIOCOOHOCTh IOHUMATh HSMOIMOHAIBHOE COCTOSHUE JAPYTHX, YYUTHIBAaTh €ro IIpU
OCYIIECTBJICHUH OOIICHUS, CTIOCOOHOCTh K COYYBCTBHIO H CONIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIOYAIONINX CIOCOOHOCTHh BBICTPAWBATh OTHOIICHUS C JIPYTUMHU JIOABMH, 3a00THTHCS,
MPOSIBIISATh HHTEPEC M pa3periaTh KOH(IMKTHI.

NPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kJacce TmpeaMeTHbIe pe3yJibTaThl Ha 0a30BOM YPOBHE JIOKHBI OTpaXkaTh
c(hOpMUPOBAHHOCTb Y 00YYAIOIIMNXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MEeCTO (M3UKK B (DOPMUPOBAHUHM COBPEMEHHON HAyYHOW KapTUHBI MHpPA, B
Pa3BUTUU COBPEMEHHOU TEXHUKHU Y TEXHOJIOTMH, B IPAKTUYECKOU IEATEIbHOCTH JIOJIEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (DU3UYECKUX MOJIENCH: MaTepuaibHas TOUKa, MHEPIMaIbHas CUCTeMa
oTcu€ta, abCOJMIOTHO TBEPIOE TEIO, WACAIBbHBIM Ta3, MOJEIU CTPOCHUSI Ta30B, XKUJIKOCTEH M TBEPJBIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU pelIeHnH (PU3NIECKUX 3a71a4;



pacno3HaBaTh (U3HUYECKHE SBICHUS (TPOIECCHI) U OOBACHITh WX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISPHO-
KMHETUYECKOW TEOPUU CTPOCHMS BEIIECTBA U DJIEKTPOJAUHAMHUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJMHEHHOE
JBIDKEHHE, CBOOOTHOE TaJICHHUE TeJl, IBUKEHHE TI0 OKPYXKHOCTH, MHEPLIUSI, B3auMoaecTBue e, Auddy3us, 6poyHOBCKOE
JBIKEHUE, CTPOCHUE KUJKOCTEH W TBEPABIX TEJ, U3MEHEHUE 00BbEMaA Tesl MpU HarpeBaHUM (OXJIAXKIEHUU), TEIIOBOE
paBHOBECHUE, HCIIAPEHUE, KOHIACHCALUA, IUIABJICHHUE, KPUCTA/UIM3ALMA, KUIEHUE, BIAXHOCTh BO3AyXa, MOBBILICHUE
JABJICHUS Ta3a IPU €r0 HarpeBaHUWU B 3aKPBITOM COCYJE, CBS3b MEXIYy IapaMeTpaMu COCTOSIHUs ra3a B H30IIpoleccax,
AJIEKTpU3aLMs TeJl, B3AUMOJACHUCTBUE 3apsI0B;

OMUCHIBATh MEXAHMYECKOE JBUKEHUE, UCIONb3ysd (U3NUECKUE BEIUYUHBI: KOOpJAHUHATa, IMyTh, IEPEMEICHHUE,
CKOpPOCTb, YCKOPEHHE, Macca Tejla, CUJIa, UMITYJIbC Tella, KHHETUYECKas DHEPTUs, ITIOTEHIUAIbHAs SHEPIUsl, MEXaHUYeCKas
pabora, MexaHU4ecKasi MOIIHOCTD; MPU OMUCAHUU TPABUWIHHO TPAKTOBATh (PU3MYECKUNA CMBICI HCHOIB3YEMbIX BEJIIMYUH,
UX O0003HAYEHUS M EIUHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIME JaHHYIO (U3UYECKYIO BEJIUYHMHY C JPYyTUMHU
BEJIMYUHAMU;

OMKCHIBATh N3YUCHHBIC TETVIOBBIE CBOMCTBA TEIl M TETUIOBHIE SBJICHHUSI, UCTIONB3YS (DU3MYECKUE BEIMYUHBI: JaBICHUE
rasza, TeMIeparypa, CpeIHssl KUHETUUYECKasi SHEPrusl XaOTUUYECKOTO JABUKEHUS MOJIEKYJI, CPEAHEKBAApaTU4YHAs CKOPOCTh
MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHsSI 2HEprus, padora raza, kK0d3G(UIIMEHT MOJE3HOTO JEUCTBHUS TEIJIOBOTO
JBUTATENISL; MPU OMUCAHUM MPABUIIBLHO TPAKTOBATh (PU3MYECKUM CMBICI HCMOJIb3YyEMbIX BEJIMYMH, UX OOO3HAYEHUS U
€MHUIIBI, HAXOUTh (DOPMYJIBI, CBSI3BIBAIOININE JaHHYIO (PM3HUECKYIO BEIMUHUHY C IPYTUMH BEIMUYNHAM;

OMKCHIBATh HM3YyYECHHBIEC DBJICKTPUUYECKUE CBOMCTBA BEIIECTBA W AJIEKTPUUECKHUE SIBJIICHUS (IPOILIECCHI), UCIOJIb3YS
(u3uYeCKre BEIWYUHBL: DJEKTPUUECKUN 3apsj, JJIEKTPUUYECKOE I0Jie, HaNPsHKEHHOCTh TOJISI, MOTEHIMA, Pa3HOCTh
MOTEHIIUAJIOB; TIPU OMKHCAHUU MPABUJIBHO TPAKTOBATH (DU3WUYECKUN CMBICI UCIOJIb3YEMbIX BEIUYUH, UX 0003HAUYCHUS U
€MHUIIBL;, YKAa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMUMHY C IPYTUMU BETUIMHAMU;

aHANMM3UPOBATh (PU3MUECKHE TIPOLIECCHI U SIBJICHUS, UCTIONB3Ysl (PM3UUYECKUE 3aKOHbBI U MIPUHIUIIBI: 3aKOH BCEMUPHOTO
Tssrotenus, [, II m III 3akonbl HbrOTOHA, 3aKOH COXpaHEHUsS MEXAHUYECKOW JHEPTUM, 3aKOH COXPAHCHUs HMITYJIbCA,
NPUHUKI CYNEPIIO3ULIMUA CWJI, IPUHIMII PABHOIPABUS HMHEPLUHUAIBHBIX CHUCTEM OTCUETA, MOJEKYISAPHO-KUHETUYECKYIO
TEOPUIO CTPOEHHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b CPEAHEW KMHETUYECKOM SHEPTUM TEILUIOBOTO ABHXKEHUSI MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypo, MEPBbI 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUs DJIEKTPUUYECKOTO 3apsiia, 3akoH KyioHa,



OpU 3TOM pa3InyaTh CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIpaXEHHE U YCIOBHS (IPaHUIBL,
o01acTi) NPUMEHUMOCTH;

OOBSACHATH OCHOBHbBIE MPUHLIUIBI IEUCTBUSI MAIIUH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3auyarTh yCIOBUS UX
0€30MacHOro MCMNOJIb30BAHMS B IOBCETHEBHOM KU3HM;

BBITNIOJHATh 3KCIEPUMEHTHI MO0 HMCCIEAOBAHUIO (DU3MUECKUX SIBJICHMHM U MPOLECCOB C HCIOJIb30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEPEHUN, IPpHU 3TOM (POpMYJIUpPOBaTh MpoOsieMy/3aauy U TUIIOTE3y Y4eOHOro 3KCIEpHUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEAJI0KEHHOTO0 000pYyA0BAHMS, POBOAUTH OMBIT U (POPMYIIUPOBATH BHIBOJIbI;

OCYUIECTBJISITh MPAMbIE U KOCBEHHbIE U3MEPEHUS (DU3NUECKUX BEJIIMYUH, P 3TOM BBIOMPATh ONTHUMAJIbHBINA CIOCO0
MU3MEPEHUS U UCIIOJIb30BAaTh U3BECTHBIE METOIBI OLICHKU MOTPEITHOCTEN U3MEPEHUM;

UCCIIEZIOBATh 3aBUCHMOCTH MEXIY (PU3NUYECKMMM BEIMYMHAMHU C UCIOJIb30BAaHUEM IPSMBIX U3MEPEHUH, MPU ITOM
KOHCTPYHMPOBATh YCTAHOBKY, (PUKCUPOBAThH PE3YJIbTATHI MTOJIYYEHHOU 3aBUCUMOCTH (DU3UUYECKUX BEIMYMH B BUJE TaOIUIL U
rpauKoB, AeaaTh BBIBOABI IO pe3yJIbTaTaM UCCIIET0BAHMS;

co0moaTh npaBuia O€30MacHOTO TpyJa NpHU MPOBEACHUM HCCIEAOBAaHMN B paMKax Y4eOHOTO SKCIIEPUMEHTA,
yueOHO-UCCIIEIOBATEIbCKON M  TNPOEKTHOM JAEATEIbHOCTH C  MCIOJIb30BAaHUEM M3MEPUTENbHBIX YCTPOHCTB H
1a60paTOpHOTO 000PYIOBAHUS;

pemarb pacy€THbIE 3a/1a4u C SIBHO 33JJaHHON (PU3MYECKON MOJEIBIO, HCIOIb3Ys (PU3NUECKUE 3aKOHBI U MPHUHIIMIIHI,
Ha OCHOBE aHajiM3a yCJIOBHUS 3aJaud BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACNIATH (PU3UUECKHE BEIMYUHBI U (POPMYJIBI,
HEoOXOoAUMBbIE ISl €€ pelIeHMs], IPOBOAUTh Pacy€Thl M OLIEHWBATH PEAJbHOCTh MOJIYYEHHOI'O 3HAYeHMs (PU3MUECKOMN
BEJIMYUHBL;

pemaTh Ka4yeCTBEHHBIE 3a/1a4d: BBICTPAWBATh JIOTMUECKHA HEMPOTUBOPEUMBYIO LIEMOYKY PACCYXACHUM C ONOPOM Ha
U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;

UCMOJIb30BaTh MpPHU PEIIEHUH Y4YeOHBIX 3aJad COBpPEMEHHbIE WH(OPMALIMOHHBIE TEXHOJOTUU JUIsl IIOUCKA,
CTPYKTYPUPOBAHUSI, UHTEPIIPETALIMN M MPEJCTaBICHUsI Y4eOHOM M HAy4HO-NOMYJISIPHOM HMH(OpMALUU, TOJTYYSHHOU W3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOIYYaEMYI0 HH(OPMAIIHIO;

NPUBOJUTH NPUMEPHl BKJIaJa POCCUHCKUX U 3apyOeXHBIX YyUEHBIX-(U3UKOB B pPAa3BUTHE HAYKH, OOBSICHEHUE
IIPOLIECCOB OKPYIKAOIIETO0 MUPA, B PAa3BUTHE TEXHUKH U TEXHOJIOTHH;



MCITIOJIB30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKEe B TMOBCEIHEBHOW >KU3HU NJisi OOECTieYeHHs] 0€30MacHOCTH TPHU
oOpamieHU C NpudOpaMM M TEXHUYECKUMU YCTPOWCTBAMH, JUJIi COXPAHEHUsS 3J0pPOBbsi U COOJIOJEHUS HOPM
HKOJIOTUYECKOTO TTOBEJCHHS B OKPYIKaIOIIEH cpeie;

paboTaTh B TPYIIE C BBHITOJHCHUEM Pa3IUYHBIX COIUATBHBIX POJICH, TUIAHUPOBATH pa0OTy TPYMIBI, PaIliOHAIHHO
pacnpenensTh 00sI3aHHOCTH M TUIAHUPOBAThH JCSATENBHOCTh B HECTAHNIAPTHBIX CUTYAIlMSIX, aJeKBaTHO OIEHWBATH BKJIAJ
Ka)KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIIEHHE PACCMATPUBAEMOMN TIPOOIIEMBI.

K xonmy oOyuenuss B 11 KJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE [OJKHBI OTpa)xarTh
c(OpMUPOBAHHOCTH Y O0YUAIOUTNXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEPaAX poJib U MeCTO (HU3UKK B (DOPMUPOBAHUHM COBPEMEHHON HAyYHON KapTUHBI MHUpPA, B
Pa3BUTHH COBPEMEHHOM TEXHMKHM M TEXHOJOTUH, B MPAKTUYECKON MEATEIBHOCTH JIOACH, IEIOCTHOCTh U €IMHCTBO
($u3HYecKol KapTUHBI MUPA;

VYHUTHIBATh TPAHUIIBI MPUMEHECHHS U3YYCHHBIX (DU3MUECKUX MOJIEICH: TOUCUHBIA dJIEKTPUUCCKUAN 3apsi, Jyd CBETa,
TOYCYHBIM UCTOYHUK CBETA, SAEPHAS MOJIETh aTOMa, HYKJIOHHAsI MOJIeTThb aTOMHOTO si/ipa NIPH perieHuN (GU3NIECKHUX 3a/1ay;

pacno3HaBaTh PU3NYECKUE ABJICHUS (IIPOIIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB 3JIEKTPOJMHAMUKY U KBAaHTOBOM
bu3MKH: JEKTpUUYECKas MPOBOAUMOCTD, TEIJIOBOE, CBETOBOE, XUMHUUECKOE, MATHUTHOE JCHCTBHUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, 3JIEKTPOMArHUTHAsI WHAYKIWS, NEWCTBHE MArHUTHOTO TIOJSI Ha MPOBOJAHWK C TOKOM W JBWDKYITUHCS 3aps,
ANIEKTPOMArHUTHBIE KOJEOAHWsI W BOJHBI, NPSIMOJWHEHHOE pACHpOCTPaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHHE,
uHTtepdepeHnus, audpakiys W ToJIpu3alvs CBeTa, JUcCIiepcus cBeTa, (orosnexkrpuueckuit 3¢gdext (pororddekr),
CBETOBOE [IaBJICHHE, BO3HMKHOBEHHE JIMHEWYATOrO CIEKTpa aroMa BOJOPOJAa, E€CTECTBEHHAass W HCKYCCTBEHHas
PaaOaKTUBHOCTE;

OMKCHIBATh H3YUYEHHBIE CBOWCTBA BeEMIeCTBA (DJICKTPUYECKUE, MATrHUTHBIE, ONTHYECKUE, DIICKTPUUECKYIO
IPOBOJUMOCTh PA3IUYHBIX CPEA) U DJICKTPOMATHUTHBIE SABJICHUS (TIPOLECCHI), MCHONB3Yd (U3UMUYECKUE BEIUYUHBI:
AIIEKTPUYECKHUI 3apsij, CHUIa TOKa, JIEKTPHUUECKOE HAMPSIKEHHE, TEKTPHUECKOE CONMPOTUBICHNE, PA3HOCTh MOTEHIINAJIOB,
AIIEKTPOJBIKYINAsl CHiIa, paboTa TOKa, WHAYKIHMS MarHUTHOTO TOJs, cuina Ammepa, cuia JlopeHma, WHIYKTHBHOCTH
KaTYIIKU, YHEPTUS AIEKTPUIECKOTO M MATHUTHOTO TOJIeH, IEPHOJT U 4acTOTa KoeOaHuii B KoJieOaTeIbHOM KOHTYPE, 3apsi/l
U Cuja TOKa B IMPOIECCE TApPMOHUYECKUX IJIEKTPOMATHUTHBIX KoJieOaHUM, (POKYCHOE pacCTOSHHME M ONTHYecKas cuja



JIMH3BI, TIPU OMIMCAHUU TIPABUILHO TPAKTOBATHh (PU3MUECKHI CMBICIT UCIIOJIb3yEMbIX BETUYHH, X 0003HAUCHUS U €IUHUIIBI,
yKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETHUUHY C APYTUMHU BEIMUNHAMU;

ONKCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBIICHUS W TPOIECCHI, HCIONB3yS (U3MYECKUE BEIUYHHBI CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTa CBETA, DPHEPTUS M UMITYJbC (OTOHA, MEPUO TOTypaciajaa, SHEPTUs
CBS3M aTOMHBIX SJep, MPU OMHCAHWUU TPABMWIHHO TPAKTOBATh (PU3UYECKUA CMBICT HCIOJB3YyeMbIX BEIUYHH, HX
0003HAYCHHUS U CIMHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBA3BIBAIOIINE JaHHYIO (U3NYECKYIO BEJTMUMHY C APYTUMHU BEITHIHMHAMH,
BBIYHCIIATH 3HAYCHHE (PU3NUYCCKON BETUIMHBL,

aHANMM3UPOBaTh (U3MUECKUE TPOIECCHl W SBJICHUS, WCIONB3Ys (DU3UYECKHUE 3aKOHBI M MPUHIHUIBL: 3aK0oH Owma,
3aKOHBI  TOCJIEIOBATEILHOTO W  MMApaUIeJIbHOTO COCIWHEHHUS TPOBOAHUKOB, 3akoH JDxoyns—JleHmna, 3akoH
DJIGKTPOMArHUTHOW WHIYKIIMH, 3aKOH MPSMOJMHEHHOrO paclpOCTpaHEHHUS CBETa, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI
MPEJIOMJICHUST CBETa, YpaBHEHHME OWHINTeHHA I (porodddekTa, 3aKOH COXpaHEHHUS DSHEPIHH, 3aKOH COXPaHCHHS
UMITYJIbCa, 3aKOH COXPaHEHUS JIIEKTPUYECKOrO 3apsia, 3aKOH COXPaHEHHUS MacCOBOTO 4YHCIa, MOCTynaTsl bopa, 3akoH
PaAMOAaKTUBHOTO pacmajaa, Mpu 3TOM pas3iindaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €Tr0 MAaTEMAaTUYECKOE BHIPAKECHUE U
yCJoBHS (TpaHMIIbI, 00JIACTH) MPUMEHUMOCTH;

OTIPEICIISITh HANpPABJICHHE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJIS MPOBOJHHUKA C TOKOM, CHJIBI AMIIEpa U CHIIBI
Jlopenua,;

CTPOUTH U OMKCHIBATh N300pAKEHHUE, CO3/1aBAEMOE TNTOCKAM 3€PKaJIOM, TOHKOW JIMH30M;

BBITIOJTHSTh SKCIIEPUMEHTHI IO HUCCIICNOBAHUIO (DM3MUECKUX SIBICHHUHA W TPOIECCOB C HCIIOJIB30BAHUEM MPSIMBIX H
KOCBEHHBIX M3MEpPEHUM: MPU ATOM (OPMYIHPOBATH MpoOIeMy/3aady M THUIIOTE3y y4eOHOro IKCIIEpUMEHTa, CoOHMpaTh
YCTaHOBKY U3 MPEIII0KEHHOTO 000pYA0BaHMS, POBOJANUTH OMBIT U (POPMYIUPOBATEH BEIBOJIHI;

OCYIIECTBIISAThH MPSAMbBIE M KOCBEHHBIC MU3MEPEHUS (DU3UYECKUX BEIIMYWH, MPU 3TOM BBHIOMPATh ONTHMAJIBHBINA CTIOCO0
MU3MEPECHHSI U UCTIOJb30BaTh N3BECTHBIC METO/IbI OIEHKU MOTPEITHOCTEH U3MEPEHHUI;

WCCJICIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIWYMH C HCIOJIb30BAHHEM TPSAMBIX HM3MEPEHHUH: TMpPH ITOM
KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBAThH PE3YIHTATHI MTOJYICHHOW 3aBUCUMOCTH (DU3UIECKUX BEJIMYHMH B BUJE TAOIUIL U
rpaduKoB, AeaTh BHIBOBI MO pe3yJbTaTaM UCCIICIOBAHMUS;



co0moaTh mpaBuia O€30MacHOTO TpyJa NpHU MPOBEACHUM HCCIEAOBAaHUN B paMKax Y4YeOHOTO SKCIIEPUMEHTA,
y4eOHO-UCCIIEJOBATENbCKOM U  TNPOEKTHOM JAEIATEIbHOCTH C  MCIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOHCTB MU
1a60paTOpHOTO 000PYIOBAHUS;

pemarb pacy€THbIE 3a/1a4u C SIBHO 33JJaHHON (PU3MYECKON MOJEIBIO, HCIOIb3Ys (PU3MUECKUE 3aKOHBI U MPHUHIIMIIHI,
Ha OCHOBE aHajiM3a yCJIOBHUS 3aJaud BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACNIATH (PU3UUECKHE BEIMYUHBI U (POPMYJIBI,
HEoOXOoAUMBbIE NIl €€ pelIeHMs], IPOBOAUTh Pacy€Thl M OLIEHWBATH PEAJbHOCTh MOJIYYEHHOI'O 3HA4YeHMs (PU3MUECKOMN
BEJIMYUHBL;

pemaTh Ka4yeCTBEHHBIE 3a/1a4d: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUMBYIO LIENMOYKY PACCYXACHUM C ONOPOM Ha
U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;

UCMOJIb30BaTh MpPHU PEIIEHUH Y4YeOHBIX 3aJad COBpPEMEHHbIE WH(OPMALIMOHHBIE TEXHOJOTUU JUIsl IIOUCKA,
CTPYKTYPUPOBAHHUSI, UHTEPIIPETAIIMM U MPEJCTaBICHUs Y4eOHOM M HAy4HO-NOMYJISIPHOM HMH(OpMALUU, MOJYYEHHOU W3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYYaEMYI0 HH(OPMALIHIO;

OOBSICHATH MIPUHLIUIIBI AEWCTBUS MAIllMH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB, pa3anyaTh YCIOBUSI UX O€30MacHOTO
UCIIOJI30BAHUS B IOBCEAHEBHOM KU3HU;

MPUBOAUTHh THPUMEPHI BKIIaJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE
IIPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B MOBCETHEBHOW >KM3HHM IJi1 oOecreueHus 0€30MacHOCTH MpH
oOpalieHu ¢ NpudboOpaMM U TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 370pOBbS M COOJIOJEHUS HOPM
HKOJIOTHYECKOT0 TIOBEICHUSI B OKPYXKAIOILIEH CPEXeE;
paboTaTh B rpyIIIIE C BBIIOJHEHUEM PA3IMYHBIX COLMAIIBHBIX POJIEH, IUIAHUPOBATH PA0OTy TPYNIIbl, PALIMOHAIBHO
pacnpenensiTh 00s13aHHOCTH U IUITAHUPOBATh JIESITEIbHOCTh B HECTAHJAAPTHBIX CUTYalUAX, aJIeKBaTHO OLICHUBATh BKJIA]]
KQ)XJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM IPOOIIEMBI.

TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne ni/m HanmeHoBaHMe pa3jeioB U TeM KoanuyectBo 4yacos DJIEeKTPOHHBIE

IpOrpamMmel Bcero Kourpoabhbie | Ipaxrunaeckue | (WHPPoBLIe)




padoTbI padoTsbI
o0pa3oBaTe/bHbIE
pecypchI
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3KKa U METOJIbl HAYYHOT'O [TO3HAHUS 2 bubmorexa [OK
) g Y https://m.edsoo.ru/7f41b£72
Uroro no pazaeny 2
Pazpnen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kinematiica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hluramika ! https://m.edsoo.ru/7f41bf72
Bbu6morexa [JOK
2.3 3aKOHbBI COXpPAHEHUS B MEXaHUKE 6 1 1 https://m.edsoo. ru/7f4 1bf72
Wroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJIUMHAMHUKA
31 OCHOBBI MOJICKYJISIPHO-KUHETHYECKOM 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
32 OCHOBEI TepMOANHAMIKL 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUS BEIIECTBA. 5 bu6nuoreka [IOK
' da30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. DJIEKTPOANHAMUKA
4.1 DIEeKTpOCTaTHKA 10 1 bubnmoreka [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

[TocTOSsIHHBIN IEKTPUUYECKU TOK. TOKHM B

bubmuoreka [JOK

42 Pa3MUYHBIX Cpeliax 12 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 68



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

11 KIIACC

KoanuyectBo yacos DJICKTPOHHBIE
HauMeHnoBaHue pa3iesioB U TeEM (uudposbie)
Ne /i P Kontpoabnbie | IlpakTudyeckue p
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
11 MaruautHoe nose. DIeKTpPOMarHuTHas 1 1 3 bubnnorexa [IOK
) WHAYKLIUA https://m.edsoo.ru/7f41¢97¢
Uroro no pazpeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHu4eCcKUe U 3JIEKTPOMArHuTHbIE 9 1 bubmuorexa [{OK
' KoJieOaHMsI https://m.edsoo.ru/7f41¢97¢
MexaHudeckue 1 31eKTPOMArHUTHBIE bubnnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmnoreka [HOK
2. 1
3 Onixa 0 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJLHOCTH

31 OCHOBBI crieIIMaTILHON TEOPUU 4 | bubmuorexa [{OK
’ OTHOCHUTEIILHOCTH https://m.edsoo0.ru/7f41c97¢
Uroro no pazaeny 4
Paznen 4. KBAHTOBASA ®U3UKA
. bubmuoreka [{OK
4.1 C) 6
JICMCHTBL KBAHTOBOM OTTHICH https://m.edsoo.ru/7f41c97¢



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

bu6mmoreka [JOK

42 4
Crpoenne atomMa https://m.edsoo.ru/7f41¢97¢
bu6nunoreka [JOK
4.3 A 5
TOMHOE€ SAJIpO https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNeMEeHThI aCTPOHOMHH U aCTPODU3UKH 7 bubmorexa [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazaeny 7
Pasznen 6. OGOBLIAIOIIEE IIOBTOPEHUE

6.1 O6o0maroiee MOBTOPEHUE 4 ﬁ;fg;i?:;igg}g 4169 7c
Uroro no pazaeny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTtpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThbI padoThbI
pecypchl

| ®usuka — Hayka o npupojae. Hayunsie | bubmuotexa [JOK
METO/bI O3HAHUS OKPYKAKOLLETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 mecTo usuku B

) dbopMupOBaHUU COBpEMEHHOW HAYYHOU 1 bubnnorexa [IOK
KApTUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/ff0c33e6
JIEATEIIbHOCTH JIFOIEH
Mexanudeckoe OBUKEHHUE.
OTHOCHUTENIBHOCTh MEXaHUUECKOTO bu6mmoreka [{OK

3 1
newxenus. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMeEpHOE npsIMOSIMHEWHOE | bubmmotexa [JOK
JIBHKCHHUC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE 1 bubnnorexa [JOK
JBHKCHHUC https://m.edsoo.ru/ff0c372e

6 CBoboaHOE nazeHne. Y CKopeHue | bubnunorexa [JOK
cBOOOIHOTO ITaAECHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe nBmxenue. [[prmxenue | bubmuorexa [JOK
MaTepUAIBHONW TOUYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IIpuanun otHocuTeabHOCTH I anmuies.

P bu6mmoreka [JOK
8 HuepuuanpHble CHCTEMBI OTCUETA. 1

IIepsslii 3akoH HproToHa

https://m.edsoo.ru/ff0c3bed



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

Macca Tena. Cuna. [Ipunnun

bu6mmorexa [JOK

J1e(OpPMUPOBAHHON NMPYKUHBL.

9 CYIepIo3nuIn cuil. BTopoii 3akoH
yrep 1 p . https://m.edsoo.ru/ff0c3bed
HeroTona st MaTepraibHOW TOUKH

10 Tpernii 3akoH HproTOHA 1151 bubnnorexa [IOK
MaTepUaJbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TspKecTH. IlepBasg kocMuueckas bubmmorexa [IOK

- 1ep https://m.edsoo.ru/ff0c3d00
CKOPOCTb
bu6mmoreka [JOK
12 Cunna ynpyroctu. 3akoH 'yka. Bec Tena
YHpY y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent tpeHus.
13 Cuna CI;H OTI/IBJIGP(IbI/IqS)I apu BI/DP;ceHI/H/I Bubmorexa OK
p pr A https://m.edsoo.ru/ff0c3{76
Teja B )KUAKOCTH WU rase
[TocTymarensHOE U BpaliaTeabHOE

14 JBIDKEHHE a0COJIIOTHO TBEPJIOTO TeEa. bubmnoreka [IOK
Mowment cuisl. Ilnedo cunel. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOTO TeNA
Nmnynbc MmaTepuanbHON TOYKH,

15 CHCTEMbI MaTEPUAIbHBIX TOYEK. bubnuorexa [JOK
Nmmnynibe cuiibl. 3aKOH COXPaHECHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHUE
PaboTa 11 MOIIHOCTE CHJIBL.

16 Kunernueckast sHEprys MaTepuaTbHOU bubnmoreka [JOK
Touku. Teopema 006 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KUHETUYECKON YHEPTUH
TloTenmuannpHas >Heprus.

t P bubmuoreka [JOK

17 [ToTenumanbHast SHEPTUS YIPYTO

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
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[ToreHumanbHas SHEpruUs Tena BOIU3H
MOBEPXHOCTH 3EMJIU

18

HOTGHHI/IaHBHBIG 1 HEMIOTCHIIMAJIbHBIC
cuibl. CBsI3b pabOTHI
HCIIOTCHUOUAJIBHBIX CUJI C UBMCHCHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHUsI MEXaHUYECKOMN
SHEPTUU

bubmnoreka I1IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas pabota «MccienoBanne
CBs31 pa6OTLI CHUJIbI C UBMCHCHUEM
MEXaHMUYECKOW PHEPTUU Tejla Ha
pUMEpE PACTSHKCHHS PE3UHOBOTO
KIyTay

20

KonTponbhas padbota no teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXpaHEHUsI B MEXAHUKE)

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

21

OCHOBHBIE TOJ0XKEHUS MOJIEKYJIISIPHO-
KMHETHYECKOH TeoprH. bpoyHOBCcKOe
nswkenue. Auddyszus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrtep IBUKECHUS U
B3aMMOJCHCTBHS YaCTHII BEIICCTBA.
Mopenu cTpoeHusl Ta30B, )KUIKOCTEN U
TBEPJBIX TEN

23

Macca monekyn. Konuuectso
BemectBa. [locTostHHas ABoraapo

24

TemoBoe paBHOBecue. Temmeparypa u
e€ usMmepenue. Illkana remneparyp
Llenbcus



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

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcoioTHas TemMIeparypa Kak Mmepa

26 CpeIHEH KUHETUYECKON IHEPTUHU bubnmnoreka [JOK
JBUKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona

27 3akoH /lampToHa. ['a30BBIC 3aKOHBI
JlaboparopHas pabdota «lccrnenoBanue

28 3aBUCHUMOCTH MEX/y IapameTpaMu
COCTOSIHUSI Pa3pEKEHHOI0 ra3a»

79 M3omporeccsl B HI€aTbHOM Ta3€ U UX bubnnorexa [IOK
rpaduueckoe mpeacTaBieHUue https://m.edsoo.ru/ff0c570e
BnyTtpennss sneprus
TEPMOJIMHAMHYECKOU CUCTEMBI U

30 crocoObl e€ m3MeHeHus. KomnuecTBo bubmuoreka [{OK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrUs OAHOATOMHOTO UJEATBHOTO
rasa

31 Bunsl Temmonepenauu Bubmorexa OK

P https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTH BEILIECTBA.
32 KonuuecTBo TemnoTs! npu bubmmorexa [JOK
p . https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AnuadaTHeli mpouecc

13 [lepBrlii 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc

34 HeobpaTtuMocTs po1ieccoB B MPUPOJIE. bubnnorexa [JOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Mpuanmn aevictBust u KI1J] Terumoroi buomuoreka [JOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
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MAIIUuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KITJ
37 DKonornyeckue npoodaemMbl
TEIUIODHEPTeTUKHU
18 Oo6o6maromuii ypok « MoJteKysipHast bubmuoreka [{OK
busuka. OCHOBBI TEPMOIUHAMUKID https://m.edsoo.ru/ff0c6938
KonTponbhas padbora no teme
39 «MonexynsipHas ¢puzuka. OCHOBBI buommorexa LIOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooGpazoBaHue U KOHACHCAIHSL. bub6nuoreka LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
A1 AOCOIIOTHAS M OTHOCUTEIbHAS bubmnoreka IIOK
BJIAKHOCTh BO3/lyxa. HachlleHHbIi nmap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
4 amop(HbIC Tena. AHU30TPONHS CBOWCTB bubmmorexa [JOK
KpUCTAIIOB. JKUAKNE KPUCTAILIBL. https://m.edsoo.ru/ff0c650
CoBpeMeHHbIe MaTepHalbl
[InaBneHue u KpucTaIU3aLM.
43 VY nenbHas TemoTa MiaBJICHUS bubmmorexa [JOK
A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bu6mmoreka [JOK
44 YpaBHEeHHE TEIUIOBOTO OanaHca
p https://m.edsoo.ru/ff0c6820
OnexTpusaius Tea. JINEeKTPUIECKUI
45 3aps. JIBa BUa JIEKTPUUECKUX bubmorexa HOK
DAL A p https://m.edsoo.ru/ff0c6bce
3aps0B
[TpoBOAHMKH, TUAIEKTPUKU U
P P bubmuoreka [{OK
46 MOJIYITPOBOJIHUKH. 3aKOH COXPaHEHUS

QJICKTPHUYICCKOTO 3apsaaa

https://m.edsoo.ru/ff0c6bce



https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6820
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https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6a50
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BzaumopeiictBue 3aps10B. 3aKoH

47 Kynona. To4euHbIi 3JIEKTPUYECKUI bubmmorexa [JOK
Y ’ P https://m.edsoo.ru/ff0c6ced
3apsn
Harnpsx€HHOCTB 3JIEKTPUYECKOTO MOJS.

43 [IpuHnun cynepno3unuun bubnnorexa [JOK
AJIEKTPUUYECKUX MNojel. Jlnnun https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cui aiekTpocTaTuuecKkoro

49 nons. [Torenuuman. PazHocthb bubmmorexa [JOK

’ . https://m.edsoo.ru/ff0c6£00
MOTECHIINAJIOB
ITpoBOHUKN U AUPIEKTPUKH B
50 3J'II:;KT OCTaTUYECKOM HT;)IjIC bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IPOHUIIAEMOCTD
bu6mmoreka [JOK
51 OnekrpoémkocTs. Konaencarto
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIJIOCKOTO
52 KOHJIEHCATOpa. DHEPTHs 3apsSKEHHOTO bubmorexa HOK
pa- p P https://m.edsoo.ru/ff0c72¢0
KOHJIEHCaTOopa

53 JlaGopaTopHas pabora "M3mepenue

INEKTPOEMKOCTH KOHEeHcaTopa"
[TpyuHIMT AEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTUPOBAIHHOTO

54 arnapara, CTpyMHOro npuHTEpa.
DIIeKTpOoCTaTHYECKas 3alluTa.
3azemiieHue ANEKTPOIPUOOPOB

55 DIIEKTPUYECKHUN TOK, YCIIOBHS €70

cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cwuna Toka. Hanpspbkenue.



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

Conpotunenue. 3akon Oma jist
yJacTKa Ienu

[MocnemoBarenbHOE, MApaICIBHOE,
CMEIIIaHHOE COCMHECHUE TTPOBOHHUKOB.

Bbu6muorexa [JOK

56 JIaGopatopHas pabora «M3ydyeHue 0.5 https://m.edsoo.ru/ff0c740
CMEIIIaHHOTO COEAMHEHUS PE3UCTOPOBY

57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnmnoreka [JOK
Toka. 3akoH J[xoyins-Jlenna https://m.edsoo.ru/ff0c7838
3akoH OMma 11t TOTHOM (3aMKHYTOM)
aeKTpudeckoit nenu. Koporkoe

58 3aMbikaHue. JJaboparopHas padora 0.5 bu6mmorexa [IOK

https://m.edsoo.ru/ff0c7ae0

«M3mepenne D/1C nuctouHnka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUS»
DneKTpOHHAs TPOBOJAUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTh

59 COTIPOTUBIICHUS] METAJIOB OT
temreparypbl. CBepXIIpOBOIUMOCTh

60 DNEeKTpUUYECKUN TOK B BAaKyyMe.
CBolicTBa 2JIEKTPOHHBIX MYyYKOB
[omynpoBoAHUKH, UX COOCTBEHHAS U

61 puUMecHasi TPoBOIUMOCTh. CBOMCTBA P bubnmoreka [JOK
—n-niepexoja. IlomynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
pUOOPHI
DNEeKTpUYECKU TOK B pacTBOpPax U

2 pacIiuiaBax 3J€KTPOJIUTOB. bubnumoreka [IOK
DIEeKTPOIUTUYECKAS TUCCOLIAAIINS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3

63 DIIEKTPUYECKUI TOK B ra3ax. Bbubnumoreka IIOK



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0

CaMOCTOSITENbHBINA U
HECAMOCTOSITENBHBIN pa3psaa. MoaHus.
[Ina3ma

https://m.edsoo.ru/ff0c84ae

DNeKTpUYECKre MpUOOpPHI U

64 YCTPOMCTBA M UX MPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o06marmuii ypok | bubmuorexa [JOK
«DIEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
Konrponsnas pabora o Teme

66 «Qnekrpocratuka. [TocrosHHbIN | 1 bubnnorexa [IOK
WIEKTPUUECKUH TOK. TOKM B pasnuuHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Peseprubiil ypok. KonTponsnas pabora 1 | bubnmnoreka [JOK
1o Teme "DieKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maronuii ypok 1 bubnuorexa [IOK
no temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢

OBILIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOI'PAMME
11 KJIACC
Kosaun4yectBo 4yacos DJICKTPOHHBIE
Ne ara uudgposbie
Tema ypoka Kontpoasbnbie | IlpakTtudyeckue A op
n/n Bcero U3ydyeHus | oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl

ITocTossHHBIE MAarHUTHI U UX

but6mmoreka [JOK



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae

B3anMo/eiicTBre. MarHUTHOE TOJIE.
Bektop MarHuTHOM MHAYKUIWH. JIMHUK
MarHUTHOW MHIYyKIIUU

https://m.edsoo.ru/ff0c9778

MarnuTHO€ 1MoJjie IPOBOHUKA C
tokoM. OnbIT Dpcrena.
BzaumopeiicTBre TpOBOJHUKOB C
TOKOM

but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

JlaGopartopHas pabota «3yuenue
MarHUTHOTO TIOJIS KaTYIIKH C TOKOM)

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c98fe

JlelicTBHE MarHUTHOTI'O HOJIS Ha
MPOBOAHUK ¢ TokoM. Crita Amrepa.
JlaGoparopHas paboTa
«HccnenoBanne IencTBUSI
MOCTOSIHHOI'O MarHuTa Ha paMKy C
TOKOM)

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MarHUTHOTO TIOJISI HA
JIBIDKYIIYIOCS 3apsDKEHHYIO YaCTHILY.
Cuna Jlopennia. PaGoTa cuitbt
Jlopenua

but6mmoreka [JOK
https://m.edsoo.ru/ff0c9d{4

OnexTpoMaruuTHas uHAyKIus. [ToTok
BEKTOpa MarHUTHOM HIyKIuu. J1C
WHIYKIMU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu @apanes

JlaGoparopHas paboTa
«HccnenoBanue sABIeHU
JIEKTPOMArHUTHON MHYKIIUN

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTtuBHOCTS. SIBIEHUE
camouHaykiuu. IJIC caMOMHIYKIIUH.

but6mmoreka [JOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778

3Hepr1/151 MAarHvuTHOTIO ITOJIA KaTYIIKH C
TOKOM. BHCKT‘pOMaFHI/ITHOC I1oJIe

TexHuueckue yCcTporuCcTBa U UX
IIPUMEHEHUE: IOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMATHUTBI, 3JIEKTPOABUTATENb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHII,
WHIYKIMOHHAs I1€Yb

10

O6o06maromuit ypok «MarautHoe
nosie. DISKTPOMAarHUTHAsT WHITY KIS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cab82

11

Konrponsnas pabora no Teme
«MarsuTHoe noie.
DeKTpOMarHuTHasi MHIYKIIHSD

but6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00O/THBIC MEXaHUYECKUE
Kojebanus. ["'apmMonnueckue
KosieOaHus. YpaBHEHUE
TapMOHUYECKUX KOJICOaHHI.
[IpeBpaienue snepruu

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabota
«MccnenoBanue 3aBHCUMOCTH
nepuo/a MajblX KoueOaHui rpy3a Ha
HUTH OT JJIMHBI HUTHU U MaCChI I'py3a»

14

Koneb6arenbHbiit koHTYp. CBOOOIHBIE
JJIEKTPOMAarHUTHbIE KOJIeOaHHs B
U/ICATbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaIOrust MeXXay MEXaHHYECKUMH U
AIIEKTPOMArHUTHBIMU KOJICOAHUSIMU

bubnuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXPAHEHUs YHEPTUH B HJICATHHOM

bubnunoreka [JOK
https://m.edsoo.ru/ffO0cb9c4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82

KoJIEOATEIbHOM KOHTYpPC

16

[IpencraBnenue o 3aryxaromux
Kosie0aHusAX. BbIHyKeHHbIE
MeXaHn4JecKkHe kKojiebanus. Pe3onanc.
BI)IHy)KILGHHI)IC E)JIGKTpOMaI‘HI/ITHI)IC
KOoJIeOaHUs

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
MIEPEMEHHBIN TOK. MOITHOCTh
IEPEMEHHOr0 TOKa. AMIUIUTYIHOE U
JICUCTBYIOILEE 3HAYEHNUE CUIIBI TOKA U
HaIPSHKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoactso,
nepeaaya v norpedieHue
IEKTPUUECKOU SHEPIUU

19

Y CTpoiCTBO M MPAKTUYECKOE
MPUMEHEHHUE AIIEKTPHUECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro TOKa,
JIMHUM 3JIeKTporepenayd

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU IIPU
IIPOHM3BOJICTBE AIEKTPOIHEPTHH.
Kynbrypa ucnonszoBanus
3JIEKTPOIHEPIUU B MOBCEIHEBHOMN
KU3HU

21

MexaHUueCKUe BOJTHBI, YCIOBHS
pactpoctpanenus. [lepuon. Ckopoctsb
pacnpoCTpaHeHHS U JJTHHA BOJIHBI.
HonepequIe 1 IPOAOJIbHBIC BOJIHBI

but6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocTb 3ByKa. ' poMKOCTb

bubmuoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86

3ByKa. Beicota ToHa. TemOp 3Byka

https://m.edsoo.ru/ffOcccOc

SHGKTPOMZLFHI/ITHBIG BOJIHBI, UX

bubmuoreka [JOK

23 CBOMCTBa U cKopocTh. [Ikanma
P https://m.edsoo.ru/ff0ccfe0
3J€KTPOMATrHUTHBIX BOJIH
[IpuHUIUIIBEI pagTuoCBs3U U
24 TeneBuacHus. Pa3zButue cpeacTs
cBs3u. Paguonokanus
)5 Konrtponsnas pabdora «Konebanus u bu6mmorexa [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc618
[IpssMonMHETHOE pacIpOCTpaHEHUE
26 CBETa B OJAHOPOJHOM CpeeE. bubnuoreka LIOK
Todeunblil ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHne cBeTa. 3aKOHbI
27 oTtpaxkeHus cseta. [loctpoenue bubmmorexa TIOK
P o p https://m.edsoo.ru/ff0cd4e0
n300pakeHUi B MJIOCKOM 3epKaje
[Ipenomiuenue ceera. [lonHoe
23 BHyTpEHHeEE oTpaxkeHue. IIpenensHblin bubmuoreka [IOK
YIOJI IIOJITHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 716
OTpaXKEHUS
29 JlaGopaTtopHas pabota «M3mepenue bubnmoreka [JOK
IOKa3aTess MPEIOMIIECHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoeHue nzodpaxeHuii B
30 nuH3e. DopMysia TOHKOM JTUH3BI bubmorexa [TOK
- POPMY ) https://m.edsoo.ru/ff0cddle
VYBennueHue JTMH3bI
JlaboparopHas pabota
31 «HccnenoBanne CBOMCTB

M300paKEHUI B JIMH3aX»



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccc0c

Hucnepcus cBeta. CoXHBIN COCTaB
oenoro cBera. L{et. JlTabopaTopHas

32
pabota «Habmronenue nucnepcuu
CBETa»
13 NuTtepdepentus creta. Judpaxus bu6muoreka [IOK
cBeta. Jludpaknnonnas peméTka https://m.edsoo.ru/ff0ced22
34 [lonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Honspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpruOOpbI U yCTPOIiCTBa U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
I'paHuUIBI TPUMEHUMOCTH
36 KJIaCCU4eCKOW MexaHukH. [locTyarsl bubnuotexa [JOK
CIIELIMAIbHON TEOPHUH https://m.edso0.ru/ff0cf862
OTHOCHUTEILHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amenieHHe BpPEMEHU U COKpaIleHUE bubmorexa [JOK
. P patl https://m.edsoo.ru/ff0cfad2
JUTHHBI
OHeprus ¥ UMIYJIbC PEISTUBUCTCKON
38 yacTullbl. CBS3b MacChl ¢ YHEPrUe u bubmorexa LIOK
HpL p https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHUs MOKOS
Kontponbnas padota «Ontuka.
39 OCHOBBI cIelIUAIBHONW TEOPUH Bubmmorexa TIOK
H p https://m.edsoo.ru/ff0ct610
OTHOCHUTEIILHOCTH
40 ®oronsl. opmyna [Inanka. Dueprus bubmuoreka LIOK
U UMITYJI6C OTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCTIEIOBAHUE Eu OK
nOIMOTEeKA
41 dotorpdekra. OnbiTer A. I'. 1

CroseroBa

https://m.edsoo.ru/ff0cffc4



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22

3akonbI porodddekra. YpaBHEHHE

but6mmoreka [{OK
42 6 eliHa oTtod(pPekTa.
finmreiina At GoTospdext https://m.edsoo.ru/ff0d015e
«KpacHnas rpanuna» porosddexra
Hasnenne ceera. Onbitel I1. H.
43 JlebeneBa. XuMHYECKOE NEHCTBHUE bubmmorexa ITOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHruecKkue ycTpoicTsa u
44 MPaKTUYECKOE TPUMEHEHUE!
dboTornemMenT, GOTOIATIHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Pemenue 3aad no reme «3J€MEHTHI bubmuoreka [JOK
KBAHTOBOM OITTHUKH https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. ONBITE
46 Pezepdopaa o paccessHuio 0-4acTu Bubmmorexa TIOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenb aToMa
but6mmoreka [{OK
47 ITocTtynater bopa
TYJIATR BOp https://m.edsoo.ru/ff0dOafa
W3nydyenue u noryomnieHue GOTOHOB
48 IIpH MEPEXO0e aTOMa C OJHOI0 YPOBHSA bubmmorexa OK
P pexo . g yp https://m.edsoo.ru/ff0dOafa
SHEPTUM Ha Apyroi. Buasl ciekTpoB
BomHOBEIE cBOicTBa YacTHIl. BoIHEI
49 ne bpoina. KopmyckynsipHo- bu6mmoteka [HOK
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3ITyYCHHE
OTKpbITHE paInOAKTUBHOCTU. OTBITHI
50 Pesepdopra o omnpeseneHnio cocraBa bubmmorexa IIOK
pDHOP P https:/m.edsoo.ru/fROd0Fd2
PaIMOAKTUBHOTO U3ITYUYECHUS
51 CgoiicTBa anbda-, 6era-, raMma-



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d015e

H3JTyUCHUA. Bnusnaue
PAaaAOaKTUBHOCTH HA KUBEIC
OpTraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oromel. Anbha-pacma.
ONEeKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacnazn. I'aMMa-nu3inydeHue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3U HYKJIOHOB B si/Ipe.

S nepubie peakuuu. SnepHbIi
peakrop. [IpobiemMsbl, IEpPCIIeKTUBHI,
9KOJIOTUYECKUE ACTICKTHI SICPHOM
SHEPTEeTUKHU

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHble yacTulbl. OTKpbITHE
MO3UTPOHA. METO/IbI HAOIIOICHUS U
pErucTpalry 3JIE€MEHTAPHBIX YACTHIL.
Kpyraeiit ctonn «@yHaaMeHTaIbHbIE
B3aUMOJIeUCcTBUA. ENUHCTBO
(Gu3MUECcKOil KAPTHUHBI MUPA»

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

55

Bun 38é3n1H0r0 Heba. Co3Be3aus,
SIPKUE 3BE3/IbI, TUTAHETHI, UX BHIUMOE
JOBUXKCHUC. COJ’IHG‘IHaﬂ cucreMa

56

Couurte. ConHeyHast akTUBHOCTb.
Nctounuk sneprun CosiHIA U 3BE31T

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKU. 3BE3/IbI TNIABHOM
MOCJIEA0BAaTENbHOCTH. BHyTpeHHEe
cTpoenue 38&31. CoBpeMEHHbIE
MPEACTABJICHUS] O TPOUCXOKICHUH 1



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

spoaronuu CoJHIA U 3BE3]T

58

Muneunsiii [IyTe — Hama I'anakTuka.
[Tonoxxenne u neuxenue CosHua B
lamakrtuke. ['anaktuku. Y€pHbie
JBIPBI B IAPAX TATAKTUK

59

Bcenennas. Pazberanue rainakTuk.
Teopus bosbmoro B3pbIBa.
PennkroBoe uznydeHue.
MeraranakTvka

60

Hepermennsie npo0iaeMbl aCTpPOHOMHUH

61

KoHTposbHas pabota « DJ1eMEHThI
ACTPOHOMUU U acCTPOPUIUKI»

62

O6o6mmaromuii ypok. Ponb ¢usuku u
aCTPOHOMUU B SKOHOMHUYECKOI,
TEXHOJIOTMYECKOM, COIMAIbHON 1
ATUYECKOM cdhepax NeaTeTbHOCTH
YeJIoBeKa

63

O6o6maromuit ypok. Pons u Mmecto
(U3UKU ¥ ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O606maromuit ypok. Ponb
¢du3udeckoit Teopun B GOpMUPOBAHHU
MPEICTABICHUNA O (PU3UIECKOM
KapTUHE MHpa

65

O6o0maromuii ypok. Mecto
(du3nUecKoil KapTUHBI MUPA B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX PEJCTABICHUMN O PUPOJIE




Pe3epBHBIN ypok. MarHuTHOE TOJIE.

66 1
DNEKTPOMarHuTHasI MHAYKIHS
PesepBubiil ypok. Ontuka. OCHOBBI

67 CHeIHaIbHON Teopuun 1
OTHOCHUTEIIbHOCTH
Pesepnbiii ypok. KBantoBas ¢uzuka.

68 DnEeMEHTHI aCTPOHOMUU U 1 bubmmorexa TIOK

P https://m.edsoo.ru/ff0d1784
acTpo(u3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784
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